MISSOURI

S&l

Library and

Learning Resources Scholars' Mine
Professional Degree Theses Student Theses and Dissertations
1936

Drilling for placer deposits of gold and platinum in the jungles of
Colombia

Theodore Owen Seiberling

Follow this and additional works at: https://scholarsmine.mst.edu/professional_theses

b Part of the Mining Engineering Commons
Department:

Recommended Citation

Seiberling, Theodore Owen, "Drilling for placer deposits of gold and platinum in the jungles of Colombia"
(1936). Professional Degree Theses. 219.

https://scholarsmine.mst.edu/professional_theses/219

This Thesis - Open Access is brought to you for free and open access by Scholars' Mine. It has been accepted for
inclusion in Professional Degree Theses by an authorized administrator of Scholars' Mine. This work is protected
by U. S. Copyright Law. Unauthorized use including reproduction for redistribution requires the permission of the
copyright holder. For more information, please contact scholarsmine@mst.edu.


https://library.mst.edu/
https://library.mst.edu/
https://scholarsmine.mst.edu/
https://scholarsmine.mst.edu/professional_theses
https://scholarsmine.mst.edu/student-tds
https://scholarsmine.mst.edu/professional_theses?utm_source=scholarsmine.mst.edu%2Fprofessional_theses%2F219&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/1090?utm_source=scholarsmine.mst.edu%2Fprofessional_theses%2F219&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholarsmine.mst.edu/professional_theses/219?utm_source=scholarsmine.mst.edu%2Fprofessional_theses%2F219&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:scholarsmine@mst.edu

DRILLING FOR PLaCER DEPOSITS OF GOLD 4ND PLATINUM IN
B e

THE JUNGLES OF CCLOMBIA

BY

THEODORE OWEN SEIBIRLING

A

THESIS
gsubmitted to the faculty of the
SCHOOL OF MINES AND METALLURGY OF THE UNIVERSITY OF MISSOURI
in partial fulfillment of the work required for the
Degree of
ENGINEZR OF MINES
Rolla, Mo

1936,

Approved by (EZTt/jévlﬂhb&»f

Professor of Mining.




— — o — w—— et — ——

"FPOREWORD

In the following rsvort I have made no attempt
to "white-wash" or to exagserate conditions as I found
them in the Choco. In plaiﬁ language I have endeavored
to give the reader a picture of the obstacles met, and
overcome by the engineer in his search for placer de-~

posits of gold and platinum with the prospect drill in

the Jjungle.
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BY THE PROSPECT DRILL

1936

LYHE GOLD DREDGE FOLLOWS THE TRAIL BLAZED

CONDOTO=-0POG ODO FLAT,
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THE DASHING "D 0¥ JUAN" O« HE CHOCO JUNGLES

He discarded his blowgun to pose for the photographer,
and was rewarded with an empty beer bottle,.
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INTRODUCTION

In the early 18th century Pizarro led his band of Span-
iards against the legions of the Inca in what was known as
Peru., He captured the emperor, and forced this great Indian
ngtion to its knees., He braved the thousands of miles of
gsea and the trackless Jjungles for Jjust one thing. XNot for
land, nor women, nor religious purposes, but for gold; and
that is what he got, gold..... and blood.

After a few years Pizarro and his followers had skimmed
the cream of the Indians!' hoards of golden imeages and orna-
ments. Then it became necessary to mine their own gold.
Other Spaniards came as time rolled along. These were miners,
not soldiers like Pizarro and his ori:irnal band. The thou-
sands of conquered Indians made ideal slaves and kept the
golden flood pouring into the coffers of Spain....or some
pirates?' chest.

More and more Spaniards came and widened the search
for gold. A trail from ocean to ocean was discovered in the
northern part of the continent. It was an ancient Indian
trail which followed a great river from the Atlantic to the
continental divide, then less than & half dozen miles over
the divide, which was less than 600 feet above sea level,

to another river which flowed into the Pacifie Ocean.



Along this trail gold was found on both sides of
the divide. On the Atlantic Side gold was found in
veins and free in the river bed. On the Pacifie Side
gold was found only in the stream beds and gravel banks
as placer deposits. However, it is well to note that
the gold on the Pacific Side was difricecult to recover
due to a very heavy grey mineral., It was impossible to
geparate the two minerals by panning alone, and this was
a great handicap. This grey mineral was first discover-
ed in a small stream known to the Indians as Platinero,
and so the Spaniards called this mineral "platina™, and
gent a2 large sample to the King of Spain. No one could
identify it, so the king pronounced it "young gold", and
sending it back to be planted so that it would grow and
turn to real gold, proved that he backed his convictions.

After this, the platina or platinum was separated
from the gold and was planted in one of a few specified
places, so that later after enough time had elapsed, it
could be dug up as gold.

The years rolled along, and the Spaniards and their
descendants with the aid of thousands of slaves kept the
golden floocd pouring into Spain. It was found that
natives of Africa made much better slaves than the native
Indians, so thousands of negro slaves were imported to

replace the more gpirited and war-like Indian. These
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OF THE CHOCO

"BANANA BULL"

The aboriginal Indian of the jungle has not made much

progress in the lag t 1000 years.



negro slaves were at best very poor specimens of human-
ity, even compared to the jungle Indians in the lower
portions of the c¢ontinent. It is well to remember that
the Inceas had a fairly hish ceivilization while the Jungle
Indians were a different race all together, and had
nothing save a thatched hut, a dug-out canoe, a few
hollow gourds, blow guns; bow and arrows, a few women,
and numerous children.

The power of Spain waned with the passing of time
until she no longer could control her colonies in the
New World. The Spanish blood mingled with the Indian
and negro, resulting in a race of men not complimentry
to any of the three original races. In the highlands
lived the pure-blooded descendants of the 8paniards andb
a few high ce¢lass Indian tribes. In the low, dense Jjungle
and along the coasts lived the black and jungle Indian
or aborigany. Between these extremes lived the mixed
bloods, a combination of all the bad gualities of the
three original races.

Then came the so-called liberaftion and various
countries were formed. 4Among these was the United States
of Columbia, a huge expanse of territory, part of which
today consists of the republiec of Panama and the Republie

of Columbia,



The Northwestern State or territory of the Repub-
lic of Columbia is the CJhoco. It is bound on the west
by the Pacific Ocean, on the north by Panama, on the
east and south by other Colombian states. The entire
Choco is one great, dense Jjungle, streaked by muddy
rivers and spotied by steamy swamps. The excessive rain
fall, the low altitude, the nearness of the equator, the
dense vegetation, and absence of roads, make it one of
the most desclate, unhealthy sections of the earth.
Through the Choco winds the trail from ocean to ocean.
To examine this trail as a possible inter-oceanic canal
route, came John C. Tramtwine and his party in about the
year 1850. In the year 1852, ¥r. Tremtwine's report
was published, and from this revort are given the follow-
ing abstracts dealing with general conditioms in the

Choco as they existed at that time.

TABSTRACTS FROM THE
PUBLISHED REPORT (Published 1852) OF THE
EXPLORATION FOR AN INTER-OCEANIC CANAL ROUTE BY THE WAY
OF THE RIVERS, ATRATO, SAN JUaN, AND SaN PABLC, IN THE
UNITED STATES OF COLOMBIA BY THE EMINENT JOHN C. TRAUT-
WINE, CIVIL ENGINEER.

Speaking of the semi-civilized negroes and Indians,
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of these, the former generally pay for their purchases
in gold dust, and the latter in the produce of their
little "rosas", or patches of cultivated ground. The
Indians here are strongly adverse to searching for gold,
probably a consequence of their traditional sense of the
horrid barbarities which its possession entailed upon
their ancestors at the time of the Spanish conquests.
They conceal all knowledze of rich localities, and even
take the trouble to obliterate evidences of their
existence, when it is in their power to do so. The
blacks, not being burdened with such disagreeable re-
miniscences have no scruples in hunting gold; indeed,

it constitutes the principal active occupation of the
greater vportion of them; many are refugees from justice
from every part of the Republic, who find a secure re-
treat from pursuit in the fagtnesses of the forest-
covered mountains in the defiles of which their searches
are conducted.

It is neédless to remark that their operations are
carried on without the aid of science or system. BEach
one hunts fob himseif, and a calabash or wooded bowl
comprises the inventory of his machinery. Aiming at
nothing more than barely to supply the absolute necsssa-

ries of his vagabond existence, (which exact bmt few more
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appliances than those possessed by the beasts of the for-
ests), 1t may be imagined that his exertions are light,
and their result correspondingly insignificamt. Still,
Dr. Key informed me that in consequence of the numbers
employed in this avocation, the gold dust annually brought
into juibdo, amounted in value to about $200,000. It is
carried to the stores in very smell quanities, frequently
tied up in a leaf by the tendril of a vine.

The store-keepers are careful to aspprize the gold
hunters of iis resl value, ags estimated in coin. By this
means strangers are prevented from making great bargains
in the precious ccommodity, as they would have to pay for
it, very nearly its actual value; whereas, the store-
keepers themselves, obtain it in barter for their goods,
upon which they fix prices "ad libitum".

Prom the immense extent of country in wiich gold
here exists in large quantities, in combination with
the inducements offered to immigrants by the Government
of New Granada, I cannot doubt that when the lapse of a
few years shall have served more fully to extend the
knowledge of these facts, and excitement and influx of
foreignérs to the slopes of the iestern Cordilleras will
take place, exceeding even those attendant on the dis-

coveries in California and Australia.
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Here, not only gold, but platinum abounds; and in
sections of the Kevpublic more to the eastward, mines of
gsilver and copper have for a long time bsen profitably
worked. Most of the platimum is, at present, derived
from the viecinities of San Bablo, MNovita, andLloro.

Near bsogota, (the seat of the Government of the *spublic)
are the celebrated emerald mines of lussa, and no &oubt
can exist that when the country shall have bteen subjected
to a proper geologlicsl examination mineral treasures will
be foﬁnd as richly disseminated as in any known part of
the earth.

Gold has, I believe, been nowhere found to the west
of this transition ridge of partition; but to The east
of it, from below the latitude of San Pablo, it is
everywhere, oc:surs in the diluvial gravel up to the very
foot of the ridge. DNesr the hesa of the Surucco I saw
negroes washing rich gold gravel at an elevation of some
50 feet above the level of the stream. These I conceive
to be incontesﬁable proofs that the goldvearing diluvium
has been spread over this region at a period subsegqguent
to that of the elevation of this ridge. If so, it is
inferable that the Western Cordilleras, themselves, have
undergone, at least, o, partial.upheave since the elevation
of the partition ridge, as otherwise it would be difficult

to suggest a tenable theory for the dispersion of diluvium.

-13-



We stopped for a short time at the hut at which our
men had, on the preceding day, obtained the boat we were
now using; on my remarking to the colored master of the
house, that the ayppearance of the soil indicated the
presence of gold, he told me that the women of his fami-
ly were at that moment washing for it iz the immediate
vieinity, and on my expressing a desire to see the opera-
tion he somewhat reluctantly offered to ac:ompany me to
the gpot. This we found to be a d=ep deposit of gold-
gravel and whitesh clay, at least 25 feet thick, that
being the height to which we ascended it above the level
of the stream.

As our party emerged from the bushes on one side of
the field of action we caught a glimpse of the loose
ends of some half a dozen diapers "streaming like meteors
to the trouble air™, as the sable damsels who wore them,
starfied by our approach, suddenly dashed into cover on
the opposite side. |

The o0ld man, however, after much persuasion and
assurance from our patron, that we (the Doctor and myself)
intended him no harm, took up one of the wooden bowls,
and filling ij‘with gravel, washéd it hastily and pre-
sented the results for our'inspeotion. In doing so, he

trembled to such a degree that I théught he would let
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the bowl drop. He eviucently mistook us for government
spies, or some other obnoxious ofricials; and to my
guegtions as to hos much a person could collect in a
day, he replied in a deprecating tone, no% rore than
one or two dollars.

Preparatory to setting off, I ascended ths San
Pablo for a few "undred yards from the Tambo, to bathe,
While enjoying this luxory, I was startled for an instant
by the apparition of a venerable, grave-looking, white
haired negro woman, who came wading slowly down the creék,
holding a small totuma, or calabash bowl, carefully in
her hands. In the surprise of the moment, I might have
mistaken her for a respectable o0ld baboon, taking a
morning s8troll, with a cocoa nut in its paws, had it not
instantly occurred to me that the animal, with all of
its sagacity, had not yet adapted the practice of Wearing

diapers, or smoking segars.”

Today in the Choco we find conditions practically
the same as in the déys ofvTrautWine. Even if the emissa-
ries of Pizarro were able to travel the ancient trail smin
from ocean to ocean after a lapse of four centuries, the
only unfamiliar things that they would see would be the
modern equipment of a large dredging company and the

greater amount of cast-off clothing worn by the natives.
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"FARMER BROWN AND FAMILY GOING PLACES"

"push” canoe is th e onl y mode of travel in the Choco
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Today, the greater majority of the negroes wear portions
of shirts and trousers -- some even wear sﬁoes at im-
portant social events like funerals and baileys. Even
the Indian has advanced to the point of wearing a shirt
to town if he is fortunate enough to own such o garment.
His woman or women also usually wear z portion of cloth
around the breast as well as the hips when in town or &
village. His chilaren are not handicapped by such
conventions.

45 in the days of Trautwine, the negroes' chief
occupation is sittting in the doorway (if he has a doorway)
of his thatched hut, scratching, and watching the river
run, while his women and brood of children pan gold and
platinum. When they have enough to buy rice, platinqké/ﬂ
and cigars for the next day, they too retire to the shade
and sit, scratch and look. FYerhaps, once in a while they
might even think of something to say to each other.

It might be of interest to note that each individual
still hunts for himself without the aid of science or
system. A good example of this non-cooperative spirit is
illustrated by a robbery of a dredge. after capturing the
practically unarmed winchman (an axe is of little value

when pitted against sixteen machetes) and totally unarmed

oiler, a gang of sixteen natives proceeded to pry open &

-,7_.



PANNING FOR GOLD....AND THEIR MASTER'S CIGARS
Native miners on the RIO SAN JUAN below Andagoya, 1936
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sluice room, short-circuit the guard wires, and rob the
rich beam sluices. Hach native made =z dash for the rifh-
est area, attempted to elbow his neighbors out of the
way, and get all of the amalgam possible. ™Each man for
himself and to hell with the hindmost" seems to be’the
only system that they follow.

Mr. Trautwinelforecasted a great future for the
country in the way of gold rushes. Even he underestimated
the mineral resources of Colombia, but his gold rushes
have failed to come to pass. It seems that the so-called
inducements offered by the Government have been replaced
by restrictions meant either to keep foreign capital out
of the country, or else?feather the nest of numerous black
and tan politiecians.

And so today we find a country over-run by ignorant,
greedy, unscrupwleoud, grasping, mixed-blooded politicians;
a great country very rich in mineral resources, timber,
fertile lands, thundering rivers, and existing in the age
of Columbus; a country of swamps, mountains, jungle,
rivers, bounded on two sides by great oceans, and popu-
lated by beasts and men, but little farther advanced. %o
this country comes the engineer and prospector of today.
Like Pizarro and the conguistadors ofvold, he comes not

for religion or women, but for gold. He 1is equipped with

-IS“



dredges and monitors, rather then zalleons and cannon.

His broad sword has been replaced by the machete, his
2

daggerhy the hypodrmic needle, and his pike by the

progspect drill.
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DEVELOPMENT OF THE WaRD TYPE HAND DRILL

sbout 1915 an Tnglish Jompany started dredging
operations on the Pacific Side of the continental divide
in the Choco. It was chiefly interested in -he platinum
deposits in the vieinity of the Condoto and Opogodo Riv-
ers, Its dredges were very small and inefficient, but
its gravel reserves fairly rich. There was no particular
need of extensive prospecting, for then platinum was worth
well over ome hundred dollars per ounce. Nearly all
gravel was "pay dirt”.

a few years later an aAmerican Company entered upon
the scene. ©5Soon they became interested in the same de-
posits, and as a bitter ficht was belng waged at the
seene of the operations, the London and New York offices
reached a financial agreement. This settled everything
except the native sentiment which was very strong against
the americans. It still exists todasy, and is the great-
est obstacle to be overcome.

Among the american engineers was a men named Ward.
His chief assignment was prospecting,for the rich plat-
inum deposits were soon to be exhgusted. Hg,as well as
the other engineers)encountered great difficulties with
the drilling equipment. Test pits were out of the

question due to the swampy nature of the grouné. Por
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this same reason it was very difficult to transport and
operate either the core or churn type of prospect drills
which were on the market at that time. It was necessary
to have a drill which could be juickly dismantled into
one man loads,?ﬁg;’it is impossible for a mule to travel
in the Jungle, let alone a caterpillar tractor. Then-
“fhe fuel problem was Qifficult. The wood had to be dried
for months before it would burn properly. Then there was
no coal or oil to be had, but there was an abundsance of
man power. Therefore, a portable hand drill seemed to
offer the only solution. Six inch casing was found to
be too heavy for his purpose, &2nd so he designed a port-
eble hand drill using four inceh casing which answered
nearly every requirement. It could be carried knocked
down in a large canoe by river. On land the crew could
carry the parts without too much difficulty. It eould
be asémbled and put in operation in less than fifteen
minutes. It was also possible to mount this drill on

a large platform built on two large canoes for river
drilling.

The casing, drill stems, driving cap, cutting shoe,

casing coupling, chisel bits, bolts and nuts, and many
other parts could be purchased as standard equipment

from any large engineering firm such a2s 0il #ell Supply

Company, New York Engineering Company, etce.
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WARD TYPE DFRILL
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e e > Andagoya, Cofombia
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THE PROSPECT DRILL BLAZES THE PATHWAY FOR THE GOLD
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Repairs could be made in the éompany machine shop
such as rethreading casing and drill stems, sharpening
bits, etec. Other parts like winches, winech handles,
iron straps, and even the pulling head and hammer could
be made directly in the machine shop.

For drills located a considerable distance from
the machine shop, the driller was furnished with & amall
portable forge and eguipment to sharpen his own bits
and make minor repairs. 4aAlso, the driller could cut his
own rig poles, cross arm for walking beam, and rig bases
in the jungle.

After more than }en years of active service in the
field there ha$ been but few imvortant chanses in the
eonsfruction of the original drill. The Ward Type Drill
of today (See Plate No. 22;) consists of a derrick on
which is mounted the main sheave and winech. The derrick
consists of four wooden poles about six inches diameter
at the base and twenty-five feet in length. The lower
end of each pole is notched and set in a slot in the rig
. base. Eight inches from the upper end of eadh pole, &
hole is bored to admit the main sheave axle. In ordém-
éry drilling this main sheave axle is a bar of cold
rolled steel one and one half inehes in diameter. How-

ever, in firmly cemented gravels, or where there are



nugerous small boulders where the driving is very hard,

it is necessary to use a two inch axle. On this axle

is mounted the main sheave. It is ten inches in diameter,
groved for a 5/8 inch wire rope, and is fitted with a
bronze bushing. 4lso, on this main sheave axle, but on
the outer end is hung the pump rope pulley for % inch
sand line pump rope.

The rig bases consist of the wineh base and the
front bagse. The bases are generally cut in the jungle
when needed. The principidé difference between the two
bases is that the slots for the notched end of the rig
poles are five feet one inch between centers for the
winch base,6 and seven feet for the front base.

The wineh is attached between the winceh poles by
means of iron straps bolted to the poles. The center
line of the winch is three feet, two inches above the
surface of the winch base.

The winech consists of a drum, the shaft, and two
handles. The drum is five inches in diameter and four
feet in length. It will hold one hundred (100} feet of
5/8 ineh wire roﬁe. The winch is prevented from turning
when there is tension on the wire rope by placing a
pole under the handle as shown in the assembly drawing.

(Plate No. VI )



The walking beam consists of the body, a tail piece
and two legs bolted to the lower end of the body to form
a V-shaped saddle, a triangular wear bloek to fit in
this daddle, snd two cheek pileces bolted on the upper
end of the body. The inner surface of these cheek pieces
is protected by iron wear plates. Between these cheek
pieces is a s8ix ineh pulley with bronze bushing, on a £

inch machine bolt as an axle. On the under side of each
cheek piece is bolted an iron strap. The walking beam
crosg arm is fastened to the beam by means of these iron
gtraps. All parts of the walking beam and cross arm,
gsave the metal parts, are composad of avdurable wood.
They are made in the company carpenter shope. Howefer,
the ceross arm often is cut and shaped in the Jjungle.

The sand pump conzists of a four foot piéce of
cold drawn tubing three and zwone-fourtﬁs inches (5&3
outside diameter with a flap valve at the lower end.
Inside tinis tubing or pump cylinder is a plunger with
a tight filling dise of leather or rubber. The plunger
slides through a swivel top which is bolted to the pump
eylinder. The upper end of the plunger has an eye to
which is attached the sand line pump rop€- ‘

The drill tools consist of a rope socket, two
drill stems, a pair of driving blocks, and a drill bite.
The rope socket and drill stems are made from two and

seven-eights Inshes (2 7/8") diameter cold rolled steel
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shafting. ihe driving blocks are forged in a blacksmith
shop, while thg}Es purchased from ‘the 011 Well Supply
Company. The driving cap, pulling head, and pulling
ﬁammer are made from nickel steel shafting in the mach-
1ﬁe ghop. “he casling, couplings, and casing shoes are
 ordered from the states.

The panner's equlipment consists of two tubs, a
trough, a measuring tube, a measuring rod, three bateas
or wooden pans, a sample can, a sharp knife, and the log
book.

The fishing tools consist of a casing break detector,
wedging chisel, and bull-dog casing spear. However, it is
common practice to use a cane with a nall in one end to
locate broken casing. In the case of lost tools, a chilsel
is dropped and wedged firmly against the lost string. Then

the entire casing is pulled, and the too ls recovered.
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PARTS LIST

WARD TYPE HAND DRILL

PARTS NUKBE R SIZE or ORIGIN
NAME _ _ _ _ REQ'D _ _ _MATERIAL _ _ _ _ _ _ _ _ _ _ _ _ __
DERRICK
rig poles 4 wood cut in field
rig bases 2 wood cut in field
¢ross arm 1 wood cut ni field
CASING
casing lengths 12 ¢C. D. 5t. Tubing N. Y. order
couplings 11 do. N. Y. order
casing sh oe 1 wrought St. N. Y. order
DRILL TOOLS '
drill stems 3 ¢. R. 2 7/8" Dia. Mach. shop
drill bits 1 wrought steel N. Y, order
rope socket 1 0ld stem Mach. shop
WALKING BEAM
pbeam frame 1 wood Carp. Shop
6" pulley 1 steel Mach. Shop
cross arm clamp 2 iron Hlacksmith
cheek wear plates2 iron blacksmith
leg wear plates 2 iron blacksmith
cable clamp 1 ironm blagksmith
crank nut 1 iron blacksmith
washer for clamp 2 iron blacksmith
PULLING TOOLS
pulling head 1 nickel steel ¥ach. shop
pulling hammer 1 nickel steel ¥ach. shop
DRIVING TOOLS ,
driving head 1 nickel steel Mach. shop
driving blocks 1 pr. 1iron blacksmith
block b olts 2 iron blacksmith
nuts 2 iron ¥. Y. order
wrench -1 iron blacksmith
WINCH
winch complete 1 ateel Mach. shop
winech handles 2 ‘iron blacksmith
winch brackets 2 sets lron blacksmith
cable 100 ft. wire rope(5/8) N. Y. order
brake rope 11 ft. 13" manila N¥. Y. order
cotter keys 2 5 x 2 inches N. Y. order
MAIN SHEAVE ‘ wire rope
10" pull ey 1 steel ( for 5/8%A) K. Y. order
axle 1 124" C. R. steel ¥ach. Shpp
cotter keys 2 3/8 x 3 inches. Y. Y. order
sheave boards 2 wood Carp. Shop

-28-



PARTS LI 8 T (continued)

PARTS NUMBER MATERIAL
NAME_ _ _ _ _ _ _ REQ'D_ _ _ _ _SIzEor _ _ _ _ _ _ ORIGIN ___
PUXPING EQUEPHENT
punp complete 1 steel Mach. shpp
valve leather 1 sq.ft. American leather #. Y, order
coppe r rivets 12 3/16 x 5/8 in. . Y. order
pump rope 100 ft. 3" sand line N. Y. order
pump trough 1 Galv.iron Mach. shop
measuring tube 1l steel Mach, shop
measuring rod 1 Galv, plate Mach. shop

PANNER'S EQUIPMENT

panners tubs 2 Galv, iron blacksmith
bateas 3 wood native made
sample can 2 tin can cook house
«#ISHING TOOLS
casing break detector steel ¥ach, shop
bull -dog spear 1 steel N. ¥, order
wedge 1 steel ‘ach, shop
MISC. TOOLS :
chain t ongs 2 #33 & # 34 N. Y, order
monkey wrench 2 8" & 1lo" N. Y., order
cold chisel 2 8 " . Mach. shop
pall peiln hamnmer 1 2 1lb, wt.- N.Y. order
sledge hammer 1 10 1lb. it, N.Y. order
carpenter outfit 1 saw, hammer, etec. N, Y. order
assorted nalls 10 1bs . assorted N. Y. order.

vhis PARTS LIST comprises the complete equipment
for one dri 1ll. It e ncludes no spare parts,
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PRE-DRILLING PROCEDURE

The chief vurvose of this irftroduction was to give

a genersl idea of the jungle of th=s Zhoco, and conditions
existing in this jungle which arz rarsly encountered else-
where., FPlecer deposits of gold and in certain sections
platimum ars found alli the way from the beds of the present
drainage system to ths top of the continental divide,

On the summit of the qivide itself, the writer has sean
netive mines in the ancient gravel ﬁeds and clsy banks.
However, up to the present(with one exception)only ground
whieh could be dredged without too muck difficulty has
been driiled extensively. In one locality a rich channel
was discovered on the divide itself. Several hundred holes
were drilled in an attempt to valuate this channel which
extended several thousand feset through the Jjungle, Its
greatest width was thirty fe=st and it hardly averaged
fifteen fea=t in most places. It might be well to realize
that a prospect drill has limitations, and that no matter
how nice a map looks in an offiee after the engineer draws
in the theoretical location, an:. ancient stream channel
~does not necessarily run in a straight line,or follow the
present drainage system. Of the hundreds of holes drilled
less than fifty actually encounter the channel., For the
cost of five of these wasted holes,an instrument could

have been purchased which even under the worst possible

- 3/ -



conditions would have given some indication of the
léoation of this ehannel. Just because it had never
besen used for this purpose before by the company, is
hardly sufficient reason why an askania Magnetometer
should rot have been siven a trial, Science and in-
vention have orogressed somewhat in the last twenty
years., However, the writer is endeavoring, not to sell
Askania Magnetometers, but to point out the fallacy in
that old proverb, "If it was good enough for Grandpa,
it is good enough fof me", It is well to be conserva-
tive in drilling, dredging and mining in general, but
there is a limit. When "being conservative”™ passes that
limit, it becomes rank folly.

Drilling for phyégbally as well as economically
dredgeable deposits limitSthe scope of activity te the
beds of fair sized streams and to flats whese bed rock
elevation is only a few feet above normal river level.

The limits of dredgeability of a river are determined
by the prospect drill. Due to the fact that the coarser
gold settles out first,‘the»upstréam limit of dredge-~
ability is usually the physical limit. That point in a
stream bed beyond which a dredge ean not operate due $o
natural features such as high bed rock, large boulders,

narrow bed rock canyon, etc., is known as the pggaical



limit of dred-eability. The point in a stream bed Below
whick & drsdee 2an not opérate_it a profit due to the
fine grains anc setiling out properties of the gold is
mown as the economical limit of deedgeability.

Before a drilling program can be properly carried
out, it is necessary to have a fairly accurate topo-
graphical map of the district to be prospected. In the
past it had been customary to make a magnetic survey of
the river ani prinelpal streams enpiying into it., First
the engineer located stations with a transit using mesgnetiec
bearing and stadia distances for control. Then using
these stations as control points, he proceeded to plane
table the river banks at a two hundred feet-one inch scale
and a contour interval five feet. oSince the jungle in
most ovlaces over hangs the river edge, the finishemap
congsisted of the river bed and branches,exposed bed rock,
the location of the river banks, contour érossings, and
the engineer's estimate or guess of the height of the
bank and distance inland to the hill line. In case he
was unable to see a hill line he wrote on the map "No
hill line visible™. If he could see it, he guessed 1its

distance and sketched it inm.
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"My RODMEN “

Peons like these are necessary to cut a path through the
Jungle for the engineer.
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The finished plane table sheets were sent to the
engineer's office where the map draftsman proceeded to
fit them together and make a base map. The accuraey of
this map depended upon several factors such as the in-
tegrity of the field engineer, the amount of magnetic
'interference, the care of the draftsman, and the amount
which the celuloid plane table sheazt shrunk or expanded.,

The engineer in charge then proce=ds to lay out
his drilling program upon a copy of the map. There are
many systems of the layouts, but the one most commonly
used is drill lines in pairs in the river hed. The
interval between the two lines is generally four hundred
‘feet. The interval between the pairs is generally two
thousand feet. The drilling starts with the pair of
lines located just below the observed upper limit of
physiécal dredgeability and progresses down river until
the lower 1limit of economical dredgeability hes been
definitely passed. If this preliminary drilling indi-
cates sufficient yardage which could be dredged at a
profit, the regular detail drilling program is then
adopted. This consists of definitely locating the upper
and lower limits of dredgeability of the river by drill

holes. Then the river flats are investigated.



The base maps gives & general ides of the location and
extent of the flat. If it is & small flat one line of
holes . if drilled at one hundred feet intervals at right
angles to the general trend of the river =nd through the
center of the flat to the hilb line. & large flat will
have a line near each end and one throush the middle.
If thie drilling indicates = pay channel or m=m area on
the individual flat, it is drilled until the extent of
this area can be plotted on the map with some degrse of
accuracy. If the flat is rich and the bed rock well
below river level, drill lines at eight hundred fodt
intervals are considered sufficient. If the flat is
definitely low grade no more drilling is done and the
flat is marked as toolow grade to be dredged.

If the preliminary drilling of a flat indicates
"pay gravel™, yet the bed rock is uneven, the values
unevenly distributed, or the surface of the bed rock
is above the 1limit for normal dredging at river level,
it is negessary for much detail drilling.

If the bed rock is uneven or has not been eroded
down to a plane surface any high points or ledges
must be located. A medium sized dredge should have
about eleven feet of water for flotatiom, It is

supposed to dig one foot of bed rock in order to recover
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gold from the bed rock surface and shallow pits and
erevasses in this surface. Digging bed rock, even soft
shale, is very detrimental to the dizging machinery ss
well as the percent of full ‘buckets. Therefore, with
high bed rock it is necessary to either avoid, dig, or
else raise the water level of the dredge pond ten fecst
above its surface. Any of these three altarnatives
cogt money, and so it is necessary for reliable data
before a decision can be made.

If the metal is unevenly distributed it is necessary
to dutline the barren or low grade areas., Only intensive
drilling can do this.

If the elevation of the surface of the bed rock is
above the level for drédging at normal river level, it
is necessary to determine if an inland pond is feasible,
the desired elevation of the pond level, and the dredge
entrance and exit. Only extensive drilling has been
used to determine this data to the present time. How-
ever, it is the opinion of the writer that the science
of Geophysies would prove to be of much assistance in
this situation. It is very probable that the "Meggar™
or some other type of ground resistivéty testing machine
_or even the magnetometer would aid, especially in locat-

ing a ledge or Qhannel in the bedrock,
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As previously mentioned, in the past it had been
customary to rely upon a magnetic survey. The drill
lines and the holes themsslves were located on the map
by tihils method after they were drilled. 1In the last
few years due to the change in the price of gold, it
became necessary to do more drilling. Some of the
formerly low grade flats became economically dredeesble,
it was then necessary to locate the former d&rilling in
the field. There were no traces of old drill lines due
to the amazing rapidity with which the Jungle growth
covered the clearings.

In the meantime, the co-ordinate system of mapping
had been adopted. = base line hzd been established and
from this line doubled anglés as well as the needle were
read. The stadia rod was still used for distances due
to the almost impossible situation of attempting to chain
across the wide swift rivers. ZFermanent iron stakes
were located in the field. They were then located on the
maps by co-ordinates. A control traverse was run along
the important rivers. Sta&ia distances, doubled angles,
magnetic bearing, and rod readings were recorded in the
field books. A solar observation was taken every twenty-
five stations in order to corfeet for any errors in read-

ing the angles. These notes were sent In to the office
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where they were calculated and checked. Any detected
error was recorted to the field engineer who immediately
reran the points in guestion. %1he surveyor also located
any outstanding points and creek mouths with the transit.
Then the total latitude and departure of each iron steke
was calaulated, based on corrected distances and caleculated
bearings adjusted to the solar observahions. Each stiake
was plotted on a new base map. Then the old plane table
data was placed over this new data. It was amazing to
note how much the rivers had changed their courses. Creek
mouths had moved several hundred feet through bed rock
banks in less than ten years. It was impossible to
locate some of the o0ld drill lines within several hund-
red feet of their proper locations. It would hardly be
proper to say that one river valley in particular looked
as though it had undergone several thousand years of actiwe
erosion in just a few years. It almost looked as though
there had been mueh guessing and little surveying on the
original survey.

#ith the adoption of this co-ordinate system the
engineer in charge of prospecting could lay out his pro-
posed drilling program on a map which could be oriented

in the field withémtany difficuliy. From each irom stake
onbrbe seens ™

at least two others could wWith the instrum
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Since distances and bearing had besn calculated, the
field engineer could start.at any desired point on the
river and z2lways have & base line %o start on and one to
tie in on for his drill line surveys. These in turn
were calculated and plotied on the map. In the end each
individual drill hole had a definite location by co-
ordination, and could be re-located within a few feet if
necessarye.

When a new river was to be prospeeted, the first
step for the drilier or field engineer was to assemble
a crew and equipment. The usual drill party consists
of the engineer, his assistant (either a junior engineer,
a typical tropiecal tramp, or a Swede), a cook, two drill
crews, and a peon cook. The eguipment consists of two
complete drill rigs and tools, a few spare parts, &
portable forge and equipment, several canoes of warious
sizes, clothing, food, medical supplies, water barrels,
camp equipment and supplies, surveying instruments,
machetes, axes, etc.

The driller or field engineer is usually an american
engineer who has had considerable Jjungle and drilling
experience., Past experiences indicate that reliébla

results are to be desired.
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The driller's assistant is a white man. He might
be a Jjunior engineer sent out with the driller to gain
his experience {(and spurs), or the last drifter that
asked for a Jjob. These drifters are either the "blowed-
in the bottle" type of typiéal tropical tramp, and
European refugee, or just a Swede looking for a job. A
Junior engineer costs the company One Hundred and Fifty
Dollars (£150.00) per month as salary and any of the
others may be secured for two and one half pesos per
day. It is obvious what a great saving cén be made in
hiring a drifter--if he doesn’'t run off with the company
pay-roll or rob a dredge. In just a few weeks the
drifter (if he lasts that long) becomes a regular
"engineer". He usually can speak better Spanish than
the driller and mixes easily, even readily, with the
natives. He can survey with the best of the junior
engineers ( even if he doesn't know what it is all about)
and gets the desired results in every case. A good and
true illustration of this is: One day 2 certain assist-
ant of uncertain antecedents had an accident. His canoe
swamped and he lost a drill sample which he had not had
time to concentrate. He had the leg however and saw how

many colors of gold and platinum he was supposed to have.
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Knowing that it was necessary to turn in the results as
soon as possible, he had a native miner pan the reguired
number of colors from the river gravel and turned them
in as the drill sample.

The average Arill crew consists of thirteen peonse.
The head peon is the drill captain, the second in command
is the panner. Then there are eight "cacheros" or peons
who operate the walkingipams, and three survey peons.
These survey peons are rodmen, cut trocha or clear the
drill line ahead of the drills, act as canoe men and
messengers, and assist in building the mamp and moving
the rige.

The drill captain's duties ares to keep discipline,
oversee the moving and setting up of the rig, keep the
rig in operation, pump the cutting from the hole and regu-
late the drill cycle.

The panner's duties are to keep the dri!l log, pan
the cuttings down to a certain stage of concentration,
and call the driller's attention to any unusual occurence.

Upon arriving at the area to be prospected, the
driller selects a camp site in a suitable locality and
proceads to build the prospecting camp. While building

this camp, he and his cecrew must live in local native huts
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TYPICAL NATIVE HUT

Living here the driller must be on his guard against chinches
as well a s chicken-roosts.
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with the owner and all of his famlly. This in itsel?f
is quite an experience, especially if there are any
tigers in that vieinity. Begides the owner, his woman
or his women, his or anyhow the women's c¢hildren, and
his sons' women and children, the rest of his household
consists of perhaps half a dozen scrawny chickens, a
couple of ducks, a few mangy mongrels and perhaps even
a goat or two. These, of course, sleep in the hut so
that the tigers will not get them. Under the hut live
the few pigs that he may be fortunate enough to own.
The driller and hisg assistant have folding cots
covered with mosquito netting. 4t night it is necessary
to flooiﬁthe particular area where the cots are to rest
(with dis;nfedtanttin order to discourage the chinche bugs,
also he must keep a weather eye peeled on the chicken
roost. It is rather embarrassing to discover upon awaken-
ing that the chickens are roosting over one's cot. The
natives have one good gquality anyhow. They are very
hospitable, and though they do not invite one to spend
the night in their house, they never object to his just
moving in if the person will give them a few coins or
can of something to eat. If the engineer has-a strong

gonstitution, a poor sense of smell, and a broad outlook



on life in =zeneral, he is assured of a peaceful night's
gleep - - - if the dogs do not fight under his cot or

the chickens move their roosting place. There is one
danger that should not be overlocked. If the chinche
bugs bite a white man, he is very apt to have a serious
case of relapsing fever in a short tims. The bugs carry
the germ of the fever. In Colombia, especially the Choco,
they have Santa Maria, Santa Terecia, and in facet all of

the Santas save "sanitation".
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DRILLING PRACTICES

after the engineer's camp has bsen constructed of
poles with a palm leaf roof and thatched walls, the driller
is ready to procesd with his drilling program.

Usually the first step is to drill the river. On
the map given to him along with his orders is the location
of each drill line. The driller mounts his rigs on espec-
ially prepared barges or balsas made of two large canoes.
aplatform is constructed for the ‘cacheros’ or walking
beam operators. The rigs are then pulled and poled up
the river to the first line.

The driller or his assiétant locates a stake at
each end of the line on the river bank. These stakes
are tied-in to the regular river traverse, The transit
is set-up over one stake and a back sight taken on the
far stake. It is customary to locate a drill hole about
twenty-five feet from each bank. Then holes are spaced
on line between these holes at as near seventy-five foot
intervals as possible. The number of holes depend;upon
the width of the river, but in all cases the interval
between holes in the individual line is to be equal,

The drill barge has winches and cable fastened to
the bank as well as an anchor to hold it in position,

A long steel bar is used also if the water is not too deep.
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' It is maneuvered into the correct position by means of
the winches and bar. The position or location of the
hole is found by holding a stadia rod on the barge where
the casing will go. The engineer at the transit directs
the movement of the barge until the rod is in the coprect
location. Then the barge is firmly anchored in position
and the hole is ready to be drilled.

In land drilling, the rig 1is trgnspoxted in canoes
to the location of the drill line. The engineer locates
a stake on the river bank where the line intersects the
river by means of the transit. Then the transit is set-
up over this stake and the engineer sets the instrument
on the bearing of the drill line as given on the map.
The survey peons proceed to cut a path or tracha about
six: feet wide along this bearing line. The engineer
selects the location for the first hole on this line.

It is usually about thirty-five feet from the water's
edge, unless there is a very good reason why it should
be more inland such as bed rock exposed at the surface.
Once this first hole is loeated, stakes are driven at
one hundred foot intervals along the lime until the hill

line is reached or the engineer has orders not to go any

farther.
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River drilling offers many problems, chief:. of which
are driftirg logs and floods. & ten foot rise in less
than an hour's time is not uncommon. +s soon &s the ri-
ver starts rising the barge must be moved to tire shore
in a protected spot. When the river zoes down to normal
stage, it is guite possible that the casing has been bent
or broken off by logs. It must be re-drilled.

Land drilling offers an entirely different type of
problem. The hsat, rain, solitude, rotten food, fever,
mosqguitoes and sznd flies, snakes, ants, mud, and the like
are bad enough, but it is the native that offers the real
problem. On land we have the case of the legal owner
in Bogota or some large city. He is a high class Colombian
and will gleadly give drilling permits ...for a price.

Then we have a few middle class men to whom the owner has
leased or sold the land, Each will gladly give drilling
permits ...for a price. Then we have the "fly-in-the-
soup™ or the bush nicger sguatting on the land. He 1s

a very low type of humanity at best and acts accordingly.
He has his 1little hut built on the river bank where he
can sit while his women and children pan gold and platinuem
for his rice and cigar money. He is very content, all

of his desires and necessities are satisfied. Since his
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NATIVE MINZRS ON THE RIO SAN JUAN, 1936

The Choco is t.'ruly the lazy man's paradise, only the women
and children mine for gold and platinum,
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hut occupies a plece of land it is only natural to
gasume that the land is his private domain. at first
he possiﬁly realizes that the land belongs to some
citizen living in a far city, but in a year or so this
fades from his mind. In his own mind he becomes sole
owner and & lot of papers and legal matter are not
necessary.

To this man comes the driller. He gives the man a
cigar, remarks what a nice home or hoﬁse the man owns,
and finelly asks 1if he has any objections to a drill
line crossing his ground. The owner at once swells
visibly with importance and assures the driller that he
has no objections at all.

The driller locates the first sitake on the bank
and turns off the bearing. The peons immediately start
dearing out the line while the owner looks on in wonder.
Soon the clearing peons come to a banana plant. Instantly,
the owner voices an objection and motioms them to detour
S0 as not to injure the plant or usually plants., Unfor-
tunately, a drill line is supposed to be a straight line.
However, the owner remains firm in his refusals, and so
the driller offers him five centavos for the plamt. That

is a different situation altogether. The owner gladly
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sells th2 plant and offers numerous other plants at the
same rate. The owner becomes the firm frisnd of the
company, for the time being.

soon the clearing gang come to anoth2r man's terri-
tory. 1his man does not care to have his land drilled
and so there is no use to cut out the line any farther.
The driller points out that no harm and much benefit will
be derived and upon the receipt of an extra cigar, the
man gives his consent. The line is cleared on to the
beginning of the hills or to where bed rock is exposed

at the surface near the hill line.

In the meantime, the drill rig has been erected over
the marker for the first hole, or perhaps it has already
drilled a hole or two. The first owner begins to realize
that he is a very imvortant person. His land hust be
very rich or the ™erazy gringees" would not spend so much
money to drill it. Therefore it is only fair that they
pay him a small amount to drill his land. He immediately
orders the drillers to stop drilling and get off of his
territory. He swears by all of the Saints that the driller
is trying to rob and cheat a poor man out of his rightful
and Just dues.' He demands five pesos for each hole drilled.

If the driller has a fair command of the Spanish langu-
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age, he can argue the owner into a peaceful and content-
ed state, and with the aid of another ciear, make him a
friend for life. &y this time the drillers have advanced
to the second man's proverty.

This men has had time to do some thinking and arrives
at the same concélusion and decision as the first man,
He is very firm and even a cigar cannot lure him to the
right side of the fence, He must have five pesos for
each hole and not a cent less. He does not want his land
drilled, and he does not care to discuss it farther.

There is one company rule never broken. A native
must not be paid anything for drilling permits, Other-
wigse no free permit would ever be secured. TheSapplies
to the sqguatter only.

It finally becomes necessary to remind the owner that
he is only a squatter and has ﬁo rights whatever, This
is the finishing touch., The owner orders the driller and
crew not to set foot or his land and baecks it up with a
lot of threats,

Here again, the experience and resources of the driller
are called upon., He can either reason and threat.the
owner into a peaceful mood where he will accept another

cigar and a "special® price for his banana plants, or he
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can halt the operation and go for the local alcalde or
official for drilling permiitse.

The xalcalde is shown the actual owner's permit and
is requested to sce that the squatter does not molest
the drilling procedure any farther. The alcalde looks
and thinks everything over carsfully and says, "bg#ana',

"MaHana" or“to~morroﬁ:the alcalde probably is too
busy to be bothered, or else he Just says, "MaHana®,
and resumes his interrupted "siesta®”.

The engineer can overcome most ha;ﬁgrds and obstacles,
but "Mafana™ costs money when you have about thirty men
waiting until an Alcalde feels in the mood to write out
a paper and sign his name to it. There is no known
method of getting efficient service out of an official
short of offering him a "gift™. For the good of the
Companies?® future, such "oift" must not be made, less they
become a habit.

If one attempts to drill without permission of the
Alcalde, it has been found to be rasther unhealthy for all
concerned. Ffirst, the drill crew becomes worried and
leaves in a body. Then the rigs are discovered all chop-
ped up and parts missing. 4 complaint to the Alcalde
gets little sympathy. Little satisfaétion is to be had
‘arguing with the owner (and all of his friends). Nobody

-53-



knows anything about who did this or that., All that
they know is that they do not want the land drilled
and at times they make it very plain.

If one waits until the Alcalde gives a permit,
then everything is fine. The drilling progresses
nicely, except for the cable getting cut, or part of
the rigs teing carried off at night,

Once this first line is drilled, the femaining
lines are fairiy Teasy drilling™. The various owners
wat up_plenty of arguments, but usually succumb in
the end. They realize that since the driller can get a
permit from the alcalde, he is not to be stopped. There-
fore, it isg best to remain on friendiy terms in order to
reap the benefits of the future and any gifts of the
present. |

It is to be understood that there are many other
obstacles to drilling in the Choco. Mosquitoes, for
example are sometimes responsible for a drilling program
being abandoned. If both the driller and his assistant
get the fever at the same time, the rigs must be shut
down until they returnm from the hospital. 4 few cases
of this, and it becomes neeessary to either give wup

prospecting that particular territory or else wipimg out
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the mosguitoes and fever. This is an almost impossible

job unless one adopts measures used in building the Panama
Canal. Unfortunately, there are no marines handy to impose
sanitation upon the unwilling native.

Firmly cemented gravel and boulders offer plenty of
difficulties to the drillinge procedure. It is some times
necessary to attach an extra set of driving blocks when
driving casing through cemented gravels. This, besides
being very hard on the drill crew, guickly tears the rig
to pi%es. The maein sheave bends, the casing bends, the
driving head tends to flatten out, and the bits must be
changed more offen.

When a boulder, too tough to break and too large to
be driven to one siae, is encountered it is usually
nececsary to move the rig = couple of feet and redrill
the hole. Often two or thr-e re-drills are necessary.
This soon runs into money, besides slowing up the drill-
ing program. Often a boulder will deflect the casing if
at considerable depth. This soon causes the tools to
become jammed in the bent portiom. The only remedy is to
pull'the ecasing to rscover the tools, and redrill the hole.

Pulling broken casing, fishing for lost tools, and
similar events are very trying in patience, but offer no

more diffieculties than those in any other country.



DRILLING PROCEDURE

The first step in the operation of drilling a hole
is toerect the derrick over the hole marker. To do this,
the four'rig poles ars laiqéut on the ground in their
proper position. <%he main sheave axle is thrust through
the hole in two legs, and the main sheave placed in
position. Then the axle is thrust through the hole in
the other two legs and cotler keyed in place. Thg end
of the wire rope is passed séveral feet over the main
sheave and the pump rope pulley attached to one end of
the axle.

The rig® bases are placed in appropriate locations
and cribbing placed under them until they are level.
Then three peons grasp each leg of the derrick while
others assist in raising the end containing the main
sheave until it is out of their reach. They then rush
to the ends of the poles and fit them in the slots of the
rig bases. The derrick is then shifted about until it
is in a fairly stable position.

The wineh is attached to the legs in its regular

vosition, the handles attached and cotter-keyed in place,

and the rope socket clamped in place on the end of the
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cable which hsd been passed over tihe pulley. The drill
stems with the driving blocks atiached on the upper stem
are screwed in place. Then a gpeon grapps each handle of
the wineh and hoists the string of tools up until they
nearly touch the main sheave. 4 pole is thrust under the
handle of the winch to keep it&rom turning when released.

The drill captain inspects the rig and directs the
shifting and gribbing until it rests firmly and evenly
in place. Large stakes are driven into thz ground against
the rig bases until it cannot shift on the cribbing. The
rig then/gzady for operation.

The tools are lowered until the end makes an impression
on the ground, then they are vulled up once more., 4 long
length of casing with driwing head and casing shoe attached
is then erected so that the impression in thevground is
located in the center of the casing shoe.

Then using the measuring rod, a chalk mark is made
and numbered on the casing, starting with the bottom of
the casing shoe as zero.

While the drill captain and panner hold ths casing
ag nearly perpendicular as ppssible, the drill crew grasp
the walking beam cross arm. Two peons operate the wineh
and allow the drill tools to drop until the driving blacks
" rest on top of the driving head. Then they place a pole

under the wineh handle and tighten the cable clamp on the



walking beam. This latter tends to keep the walking
beam in position.

The drill ceew or "eacheros" pull down on the
walking beam cross arm a few inches and rslease it. By
pulling down on the walkinz beam, the drill tools are
hoisted up an equal distance. Upon being released, the
tools fall and transmit their momentum to the driving
head by means of the driving bloeks. This in turn drives
the casing into the ground. The first few strokes are
very short so that the Captain and panner will be able
to keep the casing exactly perpendicular. It is abso-
lutely necessary that the casing be started in as nearly
perpendicular plane as possible, otherwise, after a few
feat of casing hQ? been driven, the tools serape and no
longer fall freely within the casing.

In most land drilling, the first five to fifteen
feet of the earth's surfact consistﬂ/of a soil and de-
caying vegetation. This is barren ground and so the
casing is always driven to gravel.zAs soonias .oné length
is nearly driven another length is coupled onto the
first length, the measurements continued in chalk on
new casing, and the driving head screwed on top as before.

It is to be noted that in a few places gravel is encountered
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Plate X[

"CHISELING IN THE CHOCO"

Negotiwe by Plewgan

The Ward I'ype Hand Drill in ac’;ion.
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on the surface. In this case the casing is only driven
a foot or two depending on the amount of sand in the
gravele. The casing must be cdriven until it will stand
by itself. Once the first casing is firmly set in gravel
the regular drill cycle is started.

The regular drill cycle counsists of driviﬁg casing,
removing the driving blocks, lowering the tools until the
bit touches the surface core, making a chaik mark on the
wire rope at the top of the driving shoe, chiseling the
core down uniil within a couple inches of the xwzm bottom
of the casing shoe, marking the wire rope again at the
gurfact of the driving shoe, pulling the tools, and
pumping out the core.

The'distance between the two chalk marks on the wire
rope represent the amount of the core to be pumped and
is known as "pump". The distance between the original
surface of the core and the bottom of the casing shoe is
known as the "rise®! The actual distance in which the
casing was driven is known as "drive"™. The actual length
of.pipe below the surface of the ground is known as "pipe"
and can easily be determiﬁed by measuring from one of the
chalk marks on the casing to the surface of the ground.

fhe drill captain does the pumping. 4s soon as the

tocls are hoisted out of the casing after chiseling and



measuring, he lowers the sand pump into the casing.
Water is poured into the casing in case there is not
enough already there. Then with vigorous jerks, the
drill captain puvlls on the pump rope. The plunger with
leather flap is pulled up forming a vacuum in the bottom
of the pump. The flap valve on the bottom of the pump
flies open and broken material, water, and any metal is
sucked into the pump. The valve settled down and the
captain pulls the pump out and dumps it into the pump
trough. lore water and a few more pumpings clean out
the broken material in the casing. Another drill cycle
is commenced and repeated until bed roek is encountered.
In firm gravel the average drive is about one foot.
However, it is important to note that when a layer of
sand is encountered, the casing should be driven until
it encounters a more solid material, For this reason a
four foot drive is not uncommon. The sand will not re-
main firm at the bottom of the hole. In the act of pump-
ing, the sand will continue to run into the cesing from
the bottom and possibly cause a serious error. 4 large
volume of material possibly bearing gold and platimum

has "salted" the core,Bo avoid this, if possible, the

casing should be driven to Tirm material.



In the mean time the panner has bhsen recording the
various data in the drill log. ufter a core has been
pumped and dumped into the pump trough, the panner proceeds
to wash it into the measuring tube which has the same
inner diameter as the cacing. He then measures it by
means of the measuring rod. This material represents
the solids pumped from the casing. It is well tq note
that a considerable amount has been lost as slimes over-
flowing from the tube.

The panner then proceeds to dump the material from
the measuring tube into his batea or wooden gold pan.

He pans this material, counts and records the colors of
each metal as well as the size in the 4rill log. His

log has columns for thre: sizes of colors. Number 1
represents a small nu-ret. of gold as large ar larger

than a pin head. Number. 2 respresents a granule betwsen

the size of a pin head and the size or diameber of & pin
shaft. Number three revresents the colors which are smaller
in diameter than the shaft of a pin. It must be remember-
ed that s panner is a native and has little or no” idea

of the sizes and weights which are used by panners in

the States., Also if these panners got together'it is

_62-



doubtful how many would agree on the division between
a small Number 2 and a large Number 3 color. Therefore,
an ordinary straight pin is convenient to give a native
penner a standard for sizes. |

It is customary to drill onzs foot of bed rock in
order %to Cetermine 1if there are any valves distributed
through it. If the bed rock contains gold or platinum
and is soit, it should be drilled to the lower limit of
occurence of the values., It must be remembered that the
chief objective of the prospect drill is to obtain as
reliable and as complete data as possible of subsurface
conditions.

as soon as the driller decides that enough bed rock
has been drillied, he orders the captain to pull casing
and proceed to the next hole. Ilearl while, the driller
ingpects the drill log for errors, and keeps an eye on
the panner as he repans the tailings from the first
panning. Often the driller or his assistant repans these
tailings in order to check up on the native panner.
While ths panner is a more educated‘and inteliigent type
of native, 1t is absolutely necessary to keep a2 close
check on his work. KNo gold or platimum should be lost

if itﬁs a color large enough to be visgible.
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When the panner has panned and repanned his tailings
"he zives the sample can containing the concentrate to the
driller or his assistant. One of these then proceeds to
concentrate this down to the point where the individual
colors can be picked up on the point of a sharp knife and
deposited in a drop of water on a clean plece of paper.
Any visible color of gold or platinum must be included in
this concentirated sample,

 Then the drop of water is absorbed by a blotter
leaving the sample containing all of the colors recovered
from the hole and a few specks of sand. It is not practii
c¢al to clean the sample in the field and so it is sent
to the engilneering office toc be cleaned under a microscope
and weighed on a balance. It 1s well to note that in
distriects where no platinum occurs, it is common praetice
to use mercury to recover the gold from the coneentrate.
Then it can be more easily cleaned in the office.

The drill erew have proceeded to pull the casing and
move to the next hole. To pull casing, the bit is remov-
ed'from the string of toels. Them the pulling hammer is
serewed in place. The driving head is replacéd on the

casing by the pulling head.



The wineh and walking beam cross arm are manned and
put in motion. This time instead of the "cacheros" jerk-
ing the string of tools up and permitting them to fall
fre2e, to drive or chisel, the pulling ha. mer is jerked
sharply against the pulling head, thus transmitting the
momentum of the rapidly rising string of tools. The
casing is pulled and removed piece by piece until all
casing and the casing shoe have been recovered, Then the
rig poles are lifted from their slots in the bases and
the rig lowered to the ground, It is dismantled and
moved to the next location ready to be set up and put in
operation. The entire operation of taking down the rig,
dismantling, transporting a hundred feet to the next hole,
setting up, and making ready tc drill takes on an average

of less than twenty~five minutes.
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THE DRILL LOG

In many cases the "bedrock is only a thiek, hard
layer of cluy. Very commonly this clay contains a con-
giderable gortion of the gold and platinum. 4as a rule
this clay is practically impossible to wash or break up
in the revolving screen of the modern dredge. The writ-
er has seen numerous native miners working the tailing
behind a dredge. They find balls of this clay contain-
ing gold and platinum in paying quanities. In their
bateas, they are able to knead and finally dissolve
this c¢lay, and so recover the values. In this same
manner, the drill panner kneads and pulverizes the clay
from the 4drill sample. Since the dredge can recover
only a portion of gold and platinum from clay, a con-
gsiderable deduction should be made in the waluation of
a drill hole where a large percent of the metal occurs
‘in c¢lay. However, in the writer's somewhat limited ex-
perience in the valuation of dredgeable ground, no atten-
tion whatever has been paid to the type of bedrock or
the distribution of values as indicated by the drill log.

The drill log is not only a record of the drilling

procedure, but also when complete, contains most of the
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NAME OF COMPANY
F?IGENO. ADDRESS OF COMPANY !
PRO.SPECT DRILL LOG |
LOCATION .“__,_4-.Ew_--:ﬁ?ﬂ-.df_cg./_o_é._,_ﬁed._/!_o_gs_e. Llat. . ‘
LINE Nc)._____/_’.e.______~ HOLE NO..__...__:a_:_R-- DATE _._Aen'l--‘?.”,_’ﬁaﬁ.*. i!
- Ah;zP'rH OoF - CORE DATA No. OF COLORS T
WATER [ PIPE DRWE | mise | punp :"‘ PT AU. REMARKS '
: z
FT.J -103( FT. .IOV F‘[j 40 [ FT.1.00 FY| 0] 0| 2| 3 I 23 ) l;
H | T e I
4o 400 | _Aarren e |
6 2z eli[d) ap | | |_Sand and fine gravel |
— 8.0 / L6/ ¢clt4 —t—+—{—|-Coarse sand and graves |
| 4%_9&%151—5 yaR2 /T;'! V44 IR {Little sand coarse gravel |
| ulo 2o ArIWirivz. '- 1 Coar n
- L3 0 2 0lyisissisy ! L - S
(40 (. 01070704 | | £itm_sond ond grovel
47 0. 30252 5 s | S0nd ondgrauss
18 6 /6] / 9 /.9 18] | Fre sond and arove/ ,_4
&t 0, 2l g1 2 116 |- ~ y |
220 1'o|0lglogles S N AR Sand ond white cloy |
N ,Muf 2/, o . S
231 /1 a;ﬂo{g}a? 2: ments)
w24 0.9|9/ z¢/|4izo ol L2 L Aovlder fogments, padrack (0.6)
£s 0! [l0]0é 96los ect (1.9) SO
} i ‘[’it ;
L | : | | ;
T T r [
_ Lot T Toa T :
P ] l ! 1 -
- L.
— | NN
' | 4{ —L ] i 1’
— f
—— i | -
T .
Lo L]
! Elev. Coliar___541.3" . _Co-or.___ N 32125 __ __E 17,47/ ___
' Depth: T
" water__pome . Area Meos. Box .62 x 0.1
Soil_______. 4.0° __ Core Ratio= g vuite 00 x -/“_‘75 s
Grovel ____ 194’ __ colc. Volume= gqpm 247
Total to BR__£3.4 Gr Fe in Hole._0.028.___ Gr Pt per Cu Yd. . 4. .
B.R Penetroted _1.6" Gr Au in Hole 0.275.___ Gr Au.perCu Yd. %071 /
Total Depth. __259 ' Elev. B.R. =579  Norm. River Level: 528

Remarks:- Bedrack _/S_a. _soft, grey shale. Similar to that . .

Prawn by — Zeef .

.0/4

Plaote

‘ __encountered._ In_the Liest twe heles (n this Jise.. ...
) Lost Time :-_____.: F _hours_ Sishing Ar. broken cable.

PL.E E per sv Yl
lfANNER Tty M , (‘4‘ . N_;,:_,m_.,. . Dmuer A fea ) J

The prospect drill log makes a very convenlent data sheet
for future Peference.
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deta negessary for the calculations used in evaluating
the area surrounding the drill hole.

Plate No. X is an example of a drill log common—
1y used in the Choco, plus a few revisions by the writer.
The drill log is of course recorded in Spanish, for that
is the only language understood by the native panner,
Each rig has a number for identification.

48 previously mentioned the ususl drilling organi-
zation is composed of two complete rigs and crews. These
rigs work together so that the driller ean supervise the
operations of both rigs without too much difficulty. It
is to be understood that a rig while drilling a hole
must be under the supervision of eiﬁher the driller or
his assistant at all times. While the native crews are
perfectly capable of operating the drill in 8l1 stages
and conditions of drilling, they absolutely can not be
trusted alone to do anything. The driller or his assist-
ant must keep a close check on the panner as he records
data in the log for a_single error in the log would make
a redrill necessary. An erroneous log and a reliable
sample are of no more value than a sorrect log and the

sample panned out of the river bed previously mentioned.
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The drill log is divided into four main divisions
coming under the headings of DEPTH, CORE DiTa, COLORS,
and REMARKS.

Under DEPTH heading we have three divisions, WATER,
EIPE, and DRIVE. The WATER column contains the depth of
water above the surface of the ground at the end of each
drive. In ordinary land drilling there is no water re-
'oorded unlegs the hole happens to fall in 2 small stream,
However, in river drilling this is a very important columm.
Here, the elevation of the top of the barge or drill balsa
is determined by a transit. Immediately, a measurement
is taken from the top of the barge to the bed of the river
at the point where the casing shoe will fall. This measure-~
ment is recorded in the WATER column for the first drive.
The elevation of the barge is alsoc jotted down above this.
If the river is considered to be at the normal stage &
notation is made, "River about normal®™, otherwise the nota-
tion is made according to the engineer's estimate of river
stage. ZLater, depth of water at normal river level will
be calculated and recorded. |

PIPE is a record of the distamee of the cutting sur-

fase of the casing shoe below & marker on the surface of

the ground at the eollar of the hole, at the end of each



drive. In the river drilling, it is the distance of the
cutting surface of the casing shoe below the top of the
barge. |

DRIVE is a record of the individual advancement of
the casing during a "drive©.

Under the CORE DATA division, we have three separate
columns, RISE, PUMP and BOX MEASURE., Hach is a measure-
ment of the material in the casing or pumped from the
casing into the measuring box.

RISE is the measurement of the material within the
sasing and above the cutting edge of the casing shoe after
each drive. It is to be noted that many factors tend to
vary this rise. First, the inner diameter of the cutting
edge of a new casing shoe is five and 11 /B inches while
the inside diameter of the casing is four inches. This
naturally would tend to give a greater rise than drive
in ordinary material such as fine gravel. Soon the
sharp cutting wears off and we have the case:i blunt
edge four and half inches in inner diameter. This possi-
bly would tend to give a slightly greater rise than drive.
We might &lsé have the case of fine sand and water. As
the casing shoe is driven through this material there is

a great tendeney for it to rush into the casing and cause
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an abnormal rise. This great influx of material tends

to give erronseous results,

‘SCASING' X
?“ 4~—*g

4——*3% %n—SHOE

Fortunately, however, there
usually is not much gold or

platinum in this fine mater-

é
st a5

NEW CASING SHOE WORN CASING SHOE

ial, However, it must be

CUTTING EDGE

considered in caleculating the
grains per cubic yard. A4in-
other common case is to have a small boulder wedge into

the cgsing shoe and not be broken due to a stratum of

loose material below the boulder. If it is fairly small,

it will tend to erowd the loose material aside and give

no rise in the casing. If it is large and tough it will
cause the casing to " jump"™ or settle with the stroke of

the driving blocks and then spring up when they are raised
for a new stroke. If the casing shoe is unable to break

the boulder and it is small, the bit must be used as a

last resort. This is one of the few cases where a chisel

bit is permissable to be used near or below the cutting

edge of the casing shoe. It is obvious that some error

will enter in here in most cases. The boulder has packed

or pushed loose material aside. When it 1is broken, especially

with the bit, material is very apt to rush into the casing,
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for the usual two or three inches left as a core guard
has been destroyed. In many cases the hole must be re-
drilled. A boulder is the most common reason why a hole
has been ébandoned. It either bends the casing off of
the wertical plane so that the drill toels stick, or else
it does not permit a reliable sample to be taken.

PUMP is a record of the material or core in the
casing chiseled and pumped out after a drive., It is to
be remembered that customarj prabtice is to leave from
two to three inches of core as a sort of plug to keep
fine loose material such as sand from rushing into the
casinge.

BOX MEASURE is a record of the amount of material
pumped and washed into a tube having the same inside
diameter as the casing. Many different factors enter'
in here, so that after all the BOX MEASURE is Just a
record of the solids pumped, and has little meaning save
to indicate the amount of slimes in the sample. The
solids remain in the tube to be panned, but the mud, fine
silt, and other "slimes"™ are lost or floated out by water.

In the column "NUMBER OF COLORS"™, we have a rough

record of the number, size, and location of the various
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grains of gold and platimum recovered from the drilled
material. The sizes are of course only the panner’'s
estimate and as so, can only be taken as a comparative
sizing. The number and especially the location are
important data. From these data the distribution of
the values can be determined at a glance. 438 mentioned
before, a higher per cent of recovery can be made from
gravel containing uniformly distributed values, than
from an area where values are concentrated on or in bed
rock. & foot of bedrock is customarily dug under nor-
mél conditions by the dredge in order to recover this
bed rock concentration. The actual recovery depends
upon the skill, experience and care of the winchmen.,
However, it is not the purnocse of this paper to elabokate
upon skill and care of some winchmen, or the lack of it
in others, be they from Croville or Condota.

Under"REMARKS™ we have a drive by drive record of
the material encountered by the casing shoe. This is
valuable datum, for from it can be determined the type
of material the dredge will be expected to handle. The
amount of stieky, unwashable clay, the number and size
of boulders, the type and character of bed rock, the

depth of overburden, and the depth of bedrock below
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Plate X7

THE NIUCHMAN 700, MUST BE A HARDY SOUL

Clearing the jungle ahead of the dredge is one of the big
problems in the Choco of today.
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normal river level are important factors especially
if one is designing a dredge to operate in a new distriect.
In the bottom division of the drill log (See Plate
No. X/ ) we have numerous data which need no comment.
Elevation of collar, depths, remarks, lost tims, bed-
rock elevation, normal river level, and coordinctés. of
drill hole are determined and entered in the log by the
engineer. Containing these data, the drill log becomes
a very convenient reference sheet in a condensed form,
It might be well to add that the actual drill log is
somewhat larger than Plate'No.égz_wmich represents a
reduction of an actual drill log?g;awn with names,
loeations, and remarks revised by the writer. The actual
log is not so crowded for space. 4lso, the lost time
is generally recorded on the back of the log. The log
is recorded and signed by the panner who turms it over
t0 the driller. The driller signs it as soon as he has
checked over the entries and decided that it is correct.
The log is folded around the drill sample and sent
to the engineer office. It passes on to the laboratory
where the sample is cleaned, weighed and recorded as

grains platinum and grain gold in hole. It is then re-

turned to the office for calculation.
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THE DRILL SAMPLE

As soon as the drill sample is received and re-
corded in the office, it is sent to the laboratory where
it is placed in a drying cabinet. W“hen enough samples
have accumulated, a Jjunior engineer or laboratory assist-
ant is detailed to clean and weigh the metals.

It is customary to place the sample on a white
slide or plate under a low power microscope. With the
2id of a delicate camel's hair brush, the engineer sorts
the sample into three piles. One consists of the tailsy
one of platinum, and the other of gold. The tails are
carefully examined and then discarded. BEach of the
metals are carefully weighed to the nearest 0,001 grain
on a gold balance and the weights recorded as GRAINS
PLATINUM IN HOLE and GRAINS GOLD IN HOLE on the drill
loge.

In case mercury has been used to collect the gold
from the concentrate, the microscope and camel's hair
brush are replaced by fire and acid. Dilute nitriec acid
and the amalgam are placed in a small crucible and gently
heated until the mercury is dissolved. Then it is washed
thoroughly with hot water containing a few drops of alco-

hol. The gold is then dried and ammealed over an alcohol
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burner and is ready to be weighed. It must be remember-
ed the mercury must not be used to collect the gold from
the concentrate if there is any platinum occurring in
the districect to be drilled. Otherwise, the platinum
would be lost in the discarded materiel, for platinum
under ordinary conditions will not amelgamate with mer-
cury.

The sample represents the amount of gold andplatinum
recovered from a cylinder of material having a theoreti-
cal diameter equivalent to the inner diameter of the
cutting edge of the casing shoe, and a length equivalent

to the distance drilled.
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COMPULATL{ON OF DRILL~bdulLE DATA

Berore attempting tO0 cowpute drill-uoie data, it
is necessary (o arrive ai ihe casing Bhnoe factor. Since
the inside diameter of tne c¢asing is 4 iaches wanile the
inner diameter of tne cuttinoy edge of tus shoe varias
from o 1/6 inches in a new shoe 10 4 1/2 incnes in one,
in a dull coudition, it is oovious n3i¢ the iactor will
only be an approXiuation.

rhe casing shoe factor is to ve taken as the lengtin
of tne drive required to cut 8 cuwic yard of maverial.
‘hereiore a new sSnoe would give a itneorstical factor
{theoretical for the fiaci that no itwo drives of squail
long i in different material will give the sawe rise)
of lvo, wnile that of a worn shoe would ve 243., Since
the shoa.cnanges from a sharp to a dull state 200 is
usua lly accepted as a sort of "mean." ‘his 200 is far
from desired accuracy, and so it is desirable to reduce
it from a variavle to 8s nearly a coustant as praciavlie.

yhe interior area of tae casing is 12.57 sg. inch,
while the area of the casing shoe at the 200 state of
wear would we 1iY.44 sg. inco.

phe theoretical core use for given drive would ve

the ratio of the area of the core to the area of tne
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cutting edge. Mor a 1 it. drive we would nave

Drives nilse ji: L8.07 : lv.44

1 : Rise : : 1i2.07 : 1lY9.4a4

We find rise=s 1.54 it. for eacn 1 ft drive. ¢nis
figure, 1l.54, represSeats a theoretical rise assuming what
the uauerial drilied is of uniform composition and remains
of the same density or state of compaction aiter enterinm
the casing. .U is o0oi course oovious tnat several iactors
have uot veen considered. First of all, the cutting edge o1
tue casing shoe is not a knife edge, wvut a fairldy viunt sur-
face. wvue to ine shape of tuis edge, ine material is com-
racted and crowded into a cylinder of smaller diameter. Trhen
it passes into a cylinder of sligntly iarger diaweter wners
it tends to expand. «+ihis expansion or vswell" of tha core
of course 1s a variswle depending upon several factors and
coandivions. ExXperience has indicated tihat é factor of ©
per cent is acceptavle as representing the agerage of "swaelli"
in the core. introducing this factor iato our calculations,
we pave (l.54 + 5% of l.b4) a factor of l.o2 (csrried to the
nearest handredth). sor all practical purposes this ifactior
1Ay 0e accepted as a constaubt. Thus, 8 drive of 1 It. gives
an idedl rise of 1l.62 it.

Another fact to be considered 18 (hat Tthe colors are

recovered, not from the rise but the puuwp or material
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achkua lly pumgped. Wnile the Rise and the Pump are supposed
o ue equal, it uappens tnat under certain conditions
these iizures vary. rhereiore, 1t ig customury Lo use itne
Pump r=2ther than the Rise 1a the calculations.

Wwe are laterested chierly in arrivinz av toe fizures
of graimPer uu. Yd. of eacn wmetal. Lo many localities,
the colors are Iound conesantrated at various depths, ratuer
tnaa welng ualformliy distriouted or else concsalrated on ved
Yock 2doue. 1t I8 common practrige Lo consider only tine
Drives and corresponding Pumps whers colors are found in
the calculstions. ia this wanner, uucu oI tne arror dué to
aonormal rised and great influx of material ia said is
avoided. A4S meantioned weifore, tnis relatively fine material
a8 a rule is more or less ovarren. {n tnls sawe mAAueY tone
wide awake caloulator could careiully note an abnormai con-

cgutration o'f colors after cved rock nas veen reached.

Often the casing shoe will encounter a small ('orevassg or e

seam in the vedrgek. oupon pumping out tne core, much ma ter-
ial in the crevh3se or seam vearing the rica wed Yock cons .
ceubtration of colors will wve drawan into itne casimg. 1ois

i8 ouviously a form of "salting™ and a proper notation
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should we made in order (o pariially avoid the "uign nole"
in izveYy computationSe.

Ine first stey in calculatiaor tne driil loz in tue
gnziueer office is to eaclose the poreion or portlons
where 1a the colors were found in vrackets with a red
peneil. ‘then he proceeds to botali the Drive and the

Pump enclosed in tue red oracieats.

orive  x J.02 g1ves a Core ravio ia¢tor. winis faceor
Xump :
muliiplied oy our 20U counstaat aad divided wy (fotal to
Bed Rock + 1 it.) gives tus calculated valume isctor. PThis
whan multiplied vy uraing of esch meival Lun nole gives a
product i1n Grains rer Cu. id. As noted before,it is custom-
ary practice %o carry this product to the umearest O.UUl
grainse |

ithe findl svep 1o calculating a drill log is to ar-
rive at cents per cubic yard. Li 15 necessary o arrive
at tie value oI each mefal in egnats per grain.
10U X dollars par fine ounce X fineness will give tue

48U :
exaci figure. nowever, the exact fineness £s not xaown ,

the price of platinum varies, and even tua prics of gold



some times varies. It 1s common practice ia calculatvions
to accept bL.70 ¢ per graln for platinum and .40 ¢ per
zrain for zo0ld. vl coursag, these are just approximitions,

and on tue cousarvative sidse
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L0 85N GICULOSy XED HUnSE FLAM.

LABULATED COSTS FOR DRiLuiJds HOLE _O. o-R, Line iR.

118 rOQulred L0 ATYLLl HOLB.eeseiestetnseonannansed NOUISe

_Uapth O.L f;Ole-a..-...--o.oo.oo.o..-o......o ..3025 ieet.

COosis COLUMBIAN PESOS
One driller wazes 11.00
One drill captain, wages let2
One p&annar, wagaes LebU
Eight "Cacheros" total wages 13..
Three "ovogas" or rodman, wazes 448U
Ten wanana plants e DU
One palm : l.8v
47 stalks of corn Y
Toval actual drilling costs 33,99
Driiters 1oo0d ior oue day 2.00
fdrillers cooks wages 1.00
Peon COOKs wages 1l.00
Porportion of cost of enginser camp 1.20
Porportion of cost of Peon csmp l.30
Medical supplres and cvosts 2.3V
Wear and tear on drill parts Be0U
#isc. expensas 1.10
18.40

Toval other costs (estimated)
Total cost of drilling uolé..... 52.39 pesos or $2v.35 US

GOSt per fOOt ® ® 8 0 860 68 00 s o0 e 2'09" n $l.lg n

(+)
1.75 pesos eguals $1.UU U.S.

The avove taoulation includes only the costs of drill-
ing one nole in the fisld. Overhead, upkeep of wachiue shep,
freigut, preliminary surveying expenses, office charges, and
the like are not encluded. Algo, a8t uvest the above ex-
rences are only éstimateg. §Oo two uoles will bave the same

costs per foot drilled due to different conditious.
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it was impossivle 10 secure the actual costs of drill-
ing 1n the {noco, wut the aovove egtimate is fairly lioeral
ag 43r as ithe actual Tield exprenses run. HFor example, in
average ground a rxrig will mardly sverage Zo I1eet per day,
in hard ground tne rig will do well 10 average lo ieet per
eignt nours day when one considers iLime loStT 1o wmoving,

transportation, repairs, arguing witn the naitive ownsers,etc.



FIELD REPORY

The driiler 18 required 10 Submit a montnly iield
report 0 uls superior. Yhis report is merely a iorm-
ality which has litﬁle value save 10 the sccounting de-
pariment. It is t0 ve understood ovhat the driller
sends_in nis logs, samples and a detailed report of the
drilling progress at least once a weex uniess ue is
located a great distance irom the enginesr office.

I'ne montunly fiedid report consists of two main
divigions, Lost wime and FerformRace (See sample report
on page 86).

Under Lost yime most of the items are seli ex-
riangtory. powever, "uno lapor™ might require a iew words
since it aealig witnh Lhe power or wmoviag iorce of iLhe
drill. As mentioned vefore, the native negro of the
Choco is a very poor speciman at veste If any or all
memoers can possiely think up an excuse ior not coming
t0o work which they think or nope will satisfj the drilier,
the result is evident. ‘Hhe drill cannot operate without
man-powar. For that reason the driller nas developed a
sort of ‘case nardensed frame of mind from listeniug L0 the
excuses offered, and often sends the "victim of Gircum-

gstances" home for a c¢ertain length of time or fires him
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FIELD REPORT

RIO _SAN NICOLOS

Examination

Month of..December, 19.85
LOST TIME
Drill No. 1 Drill No. 2 Drill No. 3 Total
Hours Hours Hours Hours

Transportation 2:45
High river 200
Fishing °
Lack of Equipment 26:25
No Labor
Moving . 5:00 ) 6:05 -
Miscellaneous

Total 34:35 1%:25

( 4¢3 days) ( 1.7 days) ( days) days)
PERFORMANCE

Possible Drill Days 23 25 -
Drill days worked 18.7 213
Percent working time 8l.5 92.7
Number of Holes 10 13
No. per poss. drill day 2435 585
No. per drille day worked 535 «610
Total feet drilled 278 .6 332 .0
Av, feet per hole 27 .9 25.6
Feet per poss. drill day 12.1 14,5
Feet per drill day worked 14 .9 15.6
Man hours worked

.._86 -
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as a good example. 1un ei1thner case, the arring one is
left without resources and eitner siarves or steals un-
vil we can get vack Lo work. He is one of the unfortunstes
wWpo does 0ot wave a wouse and womsn Or women Lo pan for
bhime. ©Otherwise, lhere would be no oojective Ior him to
work in the first place.

Under "miscellisueoug' cowes the time 108t in atitempt-
ing 10 get drilling permiits or arguiag wWith 1rate owners.
During the first monthk in a new dissrict iuis way contain
a iarge pootion of the lost time.

under "remarxs" come the unusual evenis sucn as im-

portant hbliday, or serious accident and the like.
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CONCILUS L Ou

prospest dridl 18 a uwachine witn which data

oI subsuriface conditious of placer deposits cén ve

ootained

prospect

in a rapid wanmer at a8 iow cost. Since

drilling in the Choco i@ chiefly concerned with

placer deyosits suitavle ior dredging, these data con-

sigt of:
le

2e

>
[ ]

4,
Oe
Oe

Average value of the deposit in ZFrains as
well aw ceuts per cublic yard.

Average deptn of graved

Elevation of wed rock in relation to the
aorma l river leved.

yype &nd cnaracter of ved rook.
distrioution and character of valuas.
vomposition and charactegr of itune various
strata of material vetween the surface of
the zround and oved rock.

It must ve realized (hat the prospsct drill like
otiner meaphines pas limitations. Some of ithese ior ex-
ample are:

le
Ze
Se
4,

Ve

The
numexrous

l.

[
®

only a perpendicular nole can be drilled.

the core cannot ve recovered intact.

It cannot operate successiully in ground
containing large woulders.

he Ward wype Hand Drill is limited t0o taestiig
placer deposite less than 1UU ft. in depth.
the Ward Type nmand Drill was not desigued oo
test rock iormations.

reliapility of drilling resultw depends upon
fsctors, some of whnich are:
‘vpe integrity of ithe driller and his sssistani.

yhe care wWiich is exerted in all of the various
steps in obntaining a sample.
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Oe ¢ne amount of supervision of the wET1ve CreW.

4. <Lhe accurately recorded drill log.

V. whe waumuvuer oI uodles driiled.

ve Uhe experieuce OI L6 englneer in calculatiug the

results.

+the Choco offers proulews more difiiculit to overcome
than tne ordimary oostacles met in arilling in a Jjungle
couniry. 10 weet and overcome LnesSe proolems depeunds up-
on vhe drilier aimself, ratvher than tne vype of drill or
metnod used 1in prospection. whe Ward Lype Hsnd Drili
nas veen tried and iound to give satisfactory results
in all cases in the Choco, save where the ground was
too deep, bLhe wvouiders o0 iarge, or iLne drilier or ihis
superior not qualified Ior tvue jouve

1T is aouotful if tue pand Drill can overcome ine
deepy ground or large usoulder proovliem due (0 tie re-
gquirement of neavier equipment. whis puts it out of
the vand drill class, and so0 a aifiereat type of drildi
is Lhe ausSWer....e 8 power driil using neavy six inch
casing. ‘this power drill could not ue used in the
junzlies, Ior it is too neavy Lo carry vy nand. Criu—
ping Tor a roadway would ve a considerawlie expense as
weil as a wuig 1itewm in vhe lost time columu oI tume Iield

repori. rherefore, a drill for each coudition seems

the most logical aumswer and it uas uveen successiully
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MOVING THE RIG

In the Choco the drill must be transported in one-man loads

_SO_
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Tried oult in tne i18BL WO years in Colompia. An
ATmSTrong pucyrus power drill using Six inecn casing
and wountved on & ovarge gave sSatisiaciory resulis in
a deap river. vhe bLand drill gave satisfactory re-
Bults in tnhne jungdiee.

detiing 8 satisfactory assistant, drilier or
superior is a very simple joo if owme is williiog o0
pay tne price. powever, it is well 0 rememoer thaf
any uAn, ve ue a plumver, & puotograpner or an.en-»
ginser is only wortu his pire. Any man can get
"resulta". 1t i8 Jjust a question oi wnetner one
wgnis just "resuliis" or reliaole data. whe gold
dredge is an efficieut winer, but a very cosily pro-

sSpectuor.
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IS AN E##ICIENT ¥INER, BUT A VERY COSTLY PROSPECTOR

RIO SAN JUAN, 1936

_Qz-
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Drecdge No. /.
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