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Everything You Need and Want to Know About Modern Gold Prospecting!This one book outlines
EVERYTHING a beginner will need and want to know about getting started at gold mining today,
either as a part-time or commercial activity. In easy to understand language, supported by clear
photographs and graphic demonstrations, this book covers all of the important subjects --
including what gold is and looks likem, where it comes from and where to find it, how gold
deposits form and how to find and recover them, and also touches upon the legal aspects of
how to claim the gold for yourself.This book covers up-to-date mining procedures of panning
gold, sluicing, suction dredging, high-banking, dry-washing, hardrock mining, basic refining
techniques, gold cleaning procedures, selling gold, and much, much more.Herein lies the most
comprehensive and thorough work on electronic prospecting techniques (locating gold with
metal detectors) available in any publication on the market today.Virtually an encyclopedia of
modern gold mining techniques, there is no other book available that is more up to date, more
simple to understand, or which covers the entire subject as thoroughly as this manual.Author,
Dave McCracken, recognized worldwide as today's leading authority in modern small-scale gold
mining techniques, spends a healthy portions of his summer months introducing and training
others in this exciting and rewarding outdoor activity. With this in mind, he created "Gold Mining
in the 21st Century" as a field manual to cover every single important detail of small-scale
modern gold mining techniques.
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TABLEINTRODUCTIONECONOMICSGOLD is a medium of exchange which throughout
recorded history has maintained or increased its own trading value.In a large civilization it is
necessary to have some sort of exchange medium; because while it is nice to be able to trade
three loaves of bread for a sack of potatoes, bartering becomes inefficient as a total means of
exchange in a modern world. Without some kind of medium, the advancements of civilization
would have been tremendously slowed, or might never have occurred at all. It takes a lot of time
to haul your products all over the place so that you can trade a small portion of them to each
person who has something you need. In today’s world you could spend more time running
around trading your products than in actually producing them. And what about the guy who
makes electronic thingamageeks? Perhaps there are only two or three others on the entire
planet who need such things. So it is necessary for them to be able to give him something of
value, which he can then re-exchange for the things that he needs to get on with his affairs.Since
the earliest days of civilization, has been considered valuable and thus has been used as such a
medium. Farmer Jones had a crop of corn. Some of the local people would come and trade gold
for some of his corn. He needed a cow and so traded some of his gold to a cattle rancher for
one. The cattle rancher needed wire to keep his stock on the range, so he took some of his gold
over to the nearest trading post and traded for wire, and so on.It doesn’t really matter why gold is
considered valuable. It is enough to know that it has been considered valuable to mankind for as
long as written history tells, and it is likely to be considered valuable for a long time to come. The
reason for this falls under the subject of economics.Thorndike Barnhart’s Advanced Dictionary
defines economics as the “science of the production, distribution and consumption of goods and



services.” A fundamental of economics is that in order to survive, any group or individual must
produce some kind of goods or services which can be exchanged with others for more than they
cost to produce. The key word is exchange. In today’s free world, and in tomorrow’s, exchange is
necessary.Money by itself has no true value of its own. It is paper. All the value a paper currency
has is that which is attached to it by the agreement of the people who use it, and their trust in the
authority which prints it.Originally, the purpose of paper currency was as a substitute for the use
of gold and silver. Gold is heavy to carry around in large amounts. It also takes time to weigh it
out each time it passes hands. You can never be certain of its purity without an assay by a
competent technician. Some ruling body probably came up with the idea of paper currency
being used in place of gold. This was a good idea, as long as paper was directly backed by the
real thing. A dollar was worth one pinch of gold. The fellow traded in some of his gold for dollars
because they were easier to deal with. This was fine as long as he could trade the dollars back
for gold if he wanted to. There was never any worry about the gold’s exchange value because it
had always been safe. So there was no need to worry about the exchange value of paper
currency as long as it was backed by gold (or silver) and could be traded back for the same
amount of gold or silver at any time.Over the years, for one reason or another, the system of
“having so many dollars represent so many units of gold, which was held safe by the
government” dropped out, and a new system was set up in which paper currency was printed
with nothing at all to back it up and hold it stable, other than the authority of the government.With
the new system, a loaf of bread could be traded for a dollar, but why? The dollar has no value of
its own. The answer is that the dollar can be traded for a loaf of bread because the authority
which makes the currency says that it can. So it takes a lot more trust in the government in this
new system because you are using a medium of exchange that has no intrinsic value, and has
no actual valuable commodity backing it.A paper currency which is not backed by anything of
value has nothing really to hold it stable as a currency. Such currencies can inflate (become less
valuable) because of a number of reasons, a main one being that the world becomes less
trustful of the government which is standing behind the currency. Therefore as an exchange
medium, it becomes less trustworthy, and thereafter will command less value as a bargaining
commodity.If a person has all of his assets in paper money form, as in a bank or in bonds, and
the government which puts out that currency folds up, is overrun or goes suddenly unstable for
some reason, that person’s assets can become a lot smaller or disappear altogether.Another
way for a currency to inflate, meaning to become less valuable in its trading-power, is for the
government to print up a bunch of it and just give it away without demanding in return a fair
exchange of what it is supposed to be worth. In this case, you have on the one hand, the
government printing up money and declaring that it is worthy of being used as an exchange
medium. And on the other hand, the government is just giving the same currency away and
demanding nothing in return. This activity lessens the currency’s exchange value, and is a
reason why the currency of any welfare state is guaranteed to inflate.One way to watch the rate
of inflation of currency over an extended period of time is to watch the exchange market value of



gold for that currency. Once, in the USA, gold sold for $ 17 per troy ounce. Today, it sells in
excess of 100 times as many dollars ($1,700 and climbing fast). The appearance of this is that
gold has increased its value 100 times more than it was worth during the mid-1800’s. Actually,
this is not the case. While today gold may be a touch more valuable than it once was, because it
is in such great demand as a stable investment during such unstable economic times, the truth
of the matter is that the dollar has depreciated in its exchange value to the point where it takes
around 100 times (or more) as many of them to equal the same amount of exchange value it
once had. To further demonstrate this point, there was once a time in the U.S. when you could
buy a loaf of bread for less than a nickel. Today, a good loaf of bread on the average store shelf
is selling for $2+. Is bread worth 40+ times more than it used to be? No! Bread is bread; and if
anything, it should take less money to buy a loaf because there is no scarcity whatsoever.A gold
miner today can cash in an ounce of gold and go out and buy about the same amount of goods
and supplies as an old-timer could by cashing in an ounce and shopping in a large town during
the mid-1800’s. You have to remember that a guy could get a haircut for about nickel and a steak
dinner with all the trimmings for about quarter in those days, because the very same money was
worth a lot more!If that same old-timer were using his dollars on today’s market, he would need
maybe 100+ times as many of them to buy the same amount of goods, and that was only about
150 years ago. That’s a lot of inflation! Yet, if that miner brought his own gold to the present, he
would be able to buy the same amount of goods, or more, as he could back in the 1800’s.So
why the lesson in economics? Just to show that gold is very stable as an exchange commodity,
is likely to be considered as valuable for a long time to come, and to show how the inflation of
paper currencies has adversely affected the gold mining industry, until recently.GOLD
MININGThere seems to be a prevalent idea in modern society that during the gold rush days the
mined out most or all of the gold. This is simply not the case. While the early-birds probably did
get most of the exceptionally easy to find and recover bonanzas, they did not come anywhere
near to finding all, or even most, of the gold.This idea that most of the gold has already been
found and recovered stems partially from the almost total lack of gold mining activity since the
early 1940’s—that is, until recently.During the early rush days; it was made mandatory by law in
the USA to sell all gold that was mined in the USA to the government at a set price which was
arbitrarily fixed by law. This fixed price was probably okay during the early days. But over the
years, inflation caused the dollar to decline in its exchange value. Yet, the fixed exchange rate for
gold required it to be bought by the same amount of dollars. As inflation caused the costs of
operating a gold mine to become more in dollars, and the fixed rate of exchange for gold
remained the same in dollars, it became necessary to find and recover more and more gold in
order to keep an operation running without a loss. Many mines which were once run at good
profit eventually had to be shut down due to the effects of inflation, along with the fixed exchange
rate of gold. In 1934, the fixed rate was raised from $20.67 to $35 per troy ounce of pure gold.
This started a minor gold rush. Many old mines were reopened and worked at a profit using
newer mining techniques and modern equipment. But the fixed rate remained the same, inflation



continued, and eventually all but the richest of producing gold mines had to be shut down.In
1941, most of the mines that were still in operation were shut down due to the war effort. After
the war was over, very few gold mines were reopened because of the increase in minimum
wages and the many jobs that were available elsewhere. Plus, inflation had continued and the
fixed rate remained at $35/ounce.Since that time, and until recently, very little actual gold mining
has occurred. After all, who would want to mine gold, which had depreciated in its exchange
value at a rate of 100 times during the previous 120 years? And that was the case as long as the
gold exchange value remained arbitrarily fixed and inflation rates continued to bleed the buying
value out of the dollar. This is the primary reason for the idea that “all the gold has already been
mined up,” because nobody was mining!In 1974, a bill was passed through Congress which
made it legal for Americans to own gold again, and to buy and sell it on the open market. With
the arbitrarily fixed exchange rate finally being taken off gold, the currency exchange value for
gold went through the roof. Consequently, a great many mines that were shut down years and
years ago are presently being reopened at a good profit. Many areas which could not be worked
viably at an earlier time can now be mined by the individual and give excellent returns.A
tremendous amount of progress has been made in earth-moving equipment and gold recovery
methods over the past hundred years, especially within the past 40 years while the field has
been dormant. Today, it is possible for the individual to process ten, or perhaps even a hundred,
cubic yards of gold-bearing materials, whereas in the same or similar areas, he may have been
able to move just a few yards during the early days.Today, supplies and equipment are readily
available to the modern-day prospector at relatively low cost, compared to what the old-timer
had to pay for tools and supplies on the early frontier, if he could get them at all.One thing about
the old days is that it was often necessary for the early miner to drag, haul and hoist his
equipment over some very rough terrain. He also had to hunt much of his food and fight off
hostile Indians, all the while trying to find and recover acceptable paying quantities of gold.
Today, there are highways, roads and trails that have been made all over gold country which
pass through or at least nearby the same spots that it took the early-birds weeks or even months
to get into, along with their gear.A great amount of natural (and man caused) erosion has taken
place within the last hundred years or so, which has placed volume amounts of new gold into the
present rivers and streams. This is evidenced by the many valuable deposits that are being
regularly turned up out of the same streams and rivers which were supposed to have been
thoroughly mined by the 49’ers or those who followed them.Yes, the 49’ers got many of the
easiest rich deposits, and those were some rich deposits indeed! How could they help it when
people were tripping over gold nuggets lying on the stream banks! However, most of the
deposits that were taken by the early-birds were those that were easily exposed and mined
during their time. But by no means did they find all of the easy deposits, because new ones are
being found at this writing.Present day geologists say that 99 percent of all the gold on or inside
the earth’s crust has yet to be mined. Actually this varies; some experts say that only twenty
percent has been mined. However, most experts agree that most of it still remains to be found



and recovered. True, much of this gold is down beneath tons and tons of sediment or down into
the earth’s hard rock interior and is all but inaccessible to us without the most sophisticated and
expensive mining equipment available today. Yet, there is still an amazing amount of gold that is
accessible to the small-scale operator, and a good many bonanzas are yet to be had.With the
steadily increasing market exchange value for gold, and with experts in the economic field
agreeing that it will see the $2,500/ounce mark and higher within the next few years, and with
runaway U.S. deficit spending by Congress occurring at this very moment, and with the working
man’s wages being taxed more and more all the time, a successful gold mining venture can be a
very comforting activity to be involved with today. More and more people are turning to gold
mining as a professional or part time activity.An ounce a week would be more than acceptable
wages today. With the modern equipment which is readily available at relatively low cost, namely
the sluicing device and the suction dredge (both covered later in detail), and some hard work
and experience, an ounce a week average on top of expenses and taxes is not too difficult to
attain. As a matter of fact, if you are willing to put in the time, study and effort to gain some
experience and a greater understanding, much higher averages can be, and are being, attained
by the small-scale operator.There is a gold rush occurring today, in the early 21st century, which
is of a size that is comparable to the rush which occurred during the 1800’s. Today’s gold rush is
not nearly as dramatic; because in those early days if one was going to go gold mining, it had to
be a total commitment. Those were rough times on the early frontier and survival was at
stake.Today, the modern prospector can go out on the weekend and sample various locations,
using his or her modern-day methods, and cover ground that might have taken weeks to
prospect by the methods used during the early days, or might have been impossible to work at
all.Some tremendous discoveries were made during the earlier rushes. Some miners became
wealthy. Yet, most of those who went to mine gold were unable to find enough to even make
wages. The reason for this was that the equipment and methods used in the early days enabled
the small-scale operator (the one or two-man operation) to process only a small amount of earth.
This made it necessary to find the richest deposits of gold, and easiest to mine, because of their
limitations. Such deposits were few. Finding them required a considerable amount of
prospecting and hard work. When a hotspot was found, it was very exciting and
dramatic.Conditions are different today. Routes have opened up. Recovery methods have
improved. And processing equipment is available to the individual which will allow him to do far
more than the earlier prospectors could. As a result, the success rate amongst miners in finding
paying quantities of gold today is actually higher than it was during the earlier rushes.Perhaps
there are not as many prospectors running around in the hills as there once were. But it is a fact
that a much greater percentage of today’s prospectors do far better than the early guys did, and
with much less investment, too.Take it from me, I’ve been out in the hills and streams for the past
30+ years and have taken a fair amount of gold myself. I plan to get lots more. There’s plenty to
be had!I’m not saying it is all roses and whipped cream. It takes hard work, study, and
persistence to learn the hows and the wheres of it, and to be continuously successful, whether



as a part time activity or as a profession. But it is being done, and on a broader scale every
day.Oh, don’t worry, there’s still plenty left for you, and there will be for the remainder of our time
on this earth.A lot of mining has gone on over the years, and with the almost total lack of it during
the past half century or so, much of the data has been lost. A lot of it was never written down.
The material I cover in this volume is the best that I personally have run across, and it works! It
works for me; my various partners have done well with it; and it has worked for many others
whom I have been associated with in the gold mining field. My purpose here is to give you
something to go on that WORKS, so that you too can get started and do well at it.After you have
been into it for a while, you will get your own ideas of the best methods and equipment for the job
—which is good. If you run across something in the field that seems to work better than the way I
have outlined it in this volume, by all means write me an email and tell me about it. I’ll be doing a
revision on this manual every once in a while. If you point out something to me which is better,
I’ll add it in so that everyone can benefit.And don’t forget, one of the real treasures of gold mining
is being able to enjoy wonderful adventures in the great outdoors. Any and all of the gold you are
able to recover is a wonderful bonus!This book has been designed to give you a no-nonsense
account of gold mining basics. I have attempted to cover everything possible that you will need
and want to know about the successful fundamental procedures being used to find and recover
gold in the early 21st century.If you are interested in mining gold and want to succeed at it, if you
are willing to stick with it, and keep at it, no matter how tough the going gets, I’d like to see you
succeed too—and this book was written for you.So here’s the scoop on gold mining. Have at it.
I’ll see you out there.Good Luck!Dave MackACKNOWLEDGEMENTSThis book is, by far, the
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the basic building blocks of the material universe in which we live. Scientists have discovered
over 100 basic elements, and have laid them out according to their atomic structures in the
“periodic table of elements.”Gold is one of the 92 naturally occurring elements found on earth.
There is no known natural substance that can destroy gold. It can be dissolved by chemical
means. But even then, it remains as gold, only in a more widely dispersed state.For eons, man
has dwelled on where gold might originally have come from. By this, I mean its native source.
Scientists have recently discovered that gold can be artificially produced by the atomic
bombardment of lead, which is another basic element. However, the process is very expensive,
more so than the monetary value of the resulting gold. So gold is not artificially produced on a
commercial scale. But this discovery has brought on the theory that the gold being found on our
earth might originally have been manufactured in the nuclear furnaces of stars which have long
since vanished, our planet being part of the remaining debris.The scientific symbol for gold is
Au. It is number 79 on the periodic table of elements. Gold is not magnetic, but it is an excellent
conductor of electricity. Its melting point is 1945° F. Gold is not corroded or tarnished by
moisture, or oxidized (rust) by the effects of oxygen and water, or affected by ordinary acids, as
most other metals are. Deposits of gold that have lain inside a mountain or under a streambed
or even on the ocean’s bottom will remain there and be rather unaffected until moved by the
natural forces of the earth or taken by man.Gold is a very soft metal, being 2. 3 on a hardness
scale of 10, which is one of the factors giving gold its tremendous malleability. This means that it
can be pounded, twisted, rolled and/or squeezed into all kinds of different shapes without
breaking apart. In fact, the yellow metal can be pounded so thin that it is translucent, and yet still
remain intact as a solid sheet of gold. It has been said that such sheets of gold can be
produced so thin that it would take a quarter of a million of them stacked one on top of the other
to make a pile just one inch tall! Thin sheets of gold such as these have the distinctive quality
of allowing sunlight to pass through, yet they will reflect off a large portion of the sun’s
infrared rays (heat). For this reason, thin layers of gold are being used in the window glass used
in many of today’s modern skyscrapers to help save on the tremendous costs of energy
necessary to keep the interior of such buildings cool during the hot summer months. Similar
films of gold have also been used in the face shields of astronaut helmets to reflect off much of
the increased bombardment of infrared rays which occurs out in space.Fig. 1-1. Gold has many
uses. In very thin sheets, it will reflect off a large portion of the sun's infrared rays, but still allow
sunlight to pass through.Gold is extremely ductile, meaning that it can be drawn out into wire or
threadlike forms without becoming brittle and breaking. It is said that gold can be drawn out so
thin that a single ounce could be made to stretch a continuous length of 35 miles. That would
make the thread very thin indeed, but that’s exactly what is needed in today’s electronics
industry where entire circuits are being placed in chips the size of a pinhead. Because of its high
electrical conductivity, its extraordinary resistance to deterioration and its ductile qualities, gold
is in great demand by the electronics industry. So it is not uncommon to find gold being used in
the circuits of many common everyday electronic devices, like TV’s and calculators, not to



mention in some of the more sophisticated electronics of today’s world.Gold is also commonly
used by dentists and is widely used to make jewelry.Gold’s use in the making of coins has
greatly increased within the past few years as an effort by some nations to stabilize their inflating
economies.Gold has another distinctive quality, which is perhaps most important to the
prospector (other than its value) and that is its weight. Gold is extremely dense, one of the
heaviest of all metals. The specific gravity of gold is 19.3. This means that it weighs 19.3 times
more than an equal volume or mass of pure water. Iridium, one of the platinum-group metals, is
one of few metals that has a higher specific gravity than gold, being 22.6. Gold is 2-1/2 times
heavier than silver, and around 8 times heavier than the quartz rock which is commonly
associated with gold when it is found in hard rock form. A single cubic foot of gold will weigh
approximately 1187 pounds. It is this quality of gold, having a superior weight over the other
materials usually found along with it, that is used in most gold recovery methods. This will be
covered in detail within the following chapters.Gold is not the most valuable metal, but it is
extremely valuable and probably the most sought after of all the valuable metals found on earth.
At today’s market exchange value, that same cubic foot of pure gold would be worth in the
neighborhood of 25 million dollars. A cubic inch of pure gold would be worth about fourteen
thousand dollars. So gold is valuable, very valuable indeed; and it does not take very much of it
to accumulate a considerable amount of wealth.There is one other distinctive quality of gold
worthy of mention. In its natural form, gold is a very rich and beautiful substance to look at. In
fact, this is so true that there is a saying among experienced miners, and those individuals
who handle a great deal of the yellow metal, that it is not a good idea to look at any substantial
amount of raw gold for very long at any given period of time. This is because it has a tendency to
bring on a condition referred to as “gold fever.” It’s true!“Gold Fever’’ affects different people in
different ways. While it might make one person want to buy the gold at almost any price, it could
just as easily make another want to steal it at any price. However, the “fever” tends to always
make a person want to have the gold for him or herself, and more of it if possible, with the means
of getting it depending upon the character of the individual. This condition of gold fever is
something to take note of for anyone who is planning to get involved with mining or dealing with
gold. This is nothing to laugh off, for it has been the cause of a great many deaths, failures, wars,
enslavements and loss of friendships. It has altered the course of a significant amount of history,
much of it being worse for the people involved. It is true that for many, gold is the thing that
dreams are made of. Therefore, gold has a tendency to strike below the normal social behavior
in a person and bring out some of the stronger passions which lie underneath. It is well to keep
this strongly in mind during the stage in which you are considering whom to take on as a partner
or as employees in a gold mining venture of any size.One common characteristic of a person
who has been touched, just mildly, with a case of gold fever is that he tends to throw good
business sense to the wind and dive in head over heels, much as a young child might do if he
found a tub full of his favorite candy or ice cream. It is this very same factor that the con-man
stirs up and plays off of. And if you think that there aren’t a few good ones in the gold mining



field, think again. The vast majority of failures in gold mining ventures are the result of this same
loss of good judgment which sometimes occurs when dealing with the valuable metal.Perhaps
the most successful precaution against being struck to any harmful degree with the “fever” is in
honestly taking on the viewpoint that “anything worthwhile is worth lots of time and effort.” It is
the guys who intend to get rich quickly without much energy output on their part who most often
fail in the business of gold mining. If, upon examining your own intentions, you find you are
interested in getting rich quickly, without having to work for it, it is almost a certainty that you
have caught at least a touch of the fever. On the other hand, if you’re interested in going out into
God’s country to see if you can find some of the yellow metal as an adventure, and/or perhaps
to see if it can be done as a viable business venture, you are probably on the right track and
you are more likely to succeed. And who knows, maybe you will strike a big one. It happens often
enough! Just remember that the finding and recovering of gold is similar to any other business
venture. It takes a fair amount of time and work to get consistently good at it. Take it on as such
and you will have less trouble and fewer losses.SOURCE OF GOLDWhen considering the
source of gold on this planet alone, it is necessary to study the earth and take a look at some of
its more recent geological history.Scientists believe that the earth is an extremely solid mass
which grows more and more dense towards its center.It is believed that the gold which is found
on the earth’s surface and in its outer crust was once deep down inside the earth’s molten mass
and was carried up to the surface by the effects of volcanic activity.In hard rock form, gold is
generally associated with quartz in the form of veins which protrude through the general
mountainous rock, referred to as “country rock” by the geologists. In the early days of gold
mining, it was generally believed that these quartz/gold veins were once pushed up out of the
lower bowels of the earth as volcanic magma. Upon this principal, it was thought that a vein
should become richer as it was followed deeper into the earth. However, this was not always
the case.Fig. 1-2. Scientists believe that the earth is solid, and becomes more and more dense
towards its center.More recently it has been discovered that most quartz veins were not formed
during the same time period as the country rock that surrounds them, but later. The cooling of
the earth’s outer crust (country rock) apparently caused many cracks and fissures from which
the gasses and superheated steam could escape out of the earth’s molten interior. These water
vapors also carried minerals with them through these avenues of escape. One of the
predominant minerals was silica, which forms quartz. The water vapors carried other minerals
upward too, of which gold, silver, iron and platinum are just a few. Silica has distinctive
characteristics of its own, one which is that it tends to trap heavier elements when they are
passed over and through it in a dissolved form. So while the water vapors carried the heavier
minerals upward towards the earth’s surface through cracks and fissures, they often combined
with silica and formed vein-like structures (see Figure 1-3).Fig. 1-2. Formation of mineral
lodes.Generally, gold is associated with quartz. However, quartz is not always associated with
gold, because there are countless quartz veins that have no gold, or at least not enough gold in
evidence to make the mining of the vein profitable. Veins which contain valuable minerals are



referred to as “lodes.”“Ore” has been defined as any deposit of rock from which a valuable metal
or mineral can be profitably extracted.When a valuable lode is found, in order to mine it, the ore
is usually blasted out of the vein and is crushed down into a very fine powder from which the
gold, silver and other valuable minerals can be extracted by any number of chemical or
mechanical procedures. This entire process is called “lode mining” or “hard rock mining” and is
covered in more detail in Chapter 9 of this volume.Millions of years passed after the rich mineral
lodes were formed, during which time a large amount of weathering was caused by heat and
cold, animals and vegetation, rain and wind, snow and ice, glaciers and their resulting runoffs,
earthquakes and ocean tidal changes as great as 800 feet in elevation for each tide due to the
moon revolving closer to the earth during an earlier period. So, after the rich veins were formed,
a tremendous amount of disturbance and erosion took place, which washed many of the
exposed rich mineral lodes out of the mountainous rock and into the stream and river systems
which flowed during that time period.The steady heavy flow of water through an active waterway
creates a continuous movement of the streambed materials, causing a natural sorting of the
various minerals by their different sizes, shapes and weights. Gold, being extremely heavy in
relation to most of the other materials that end up in a streambed, tends to be deposited in the
various common locations where heavier materials can become trapped because of their
greater weight. Deposits of gold and other valuable minerals which have been washed away
from their original lodes, and redeposited by water in streambeds, are called “placer
deposits” (pronounced “plaster” without the t).Finding and recovering placer gold deposits
requires an understanding of where heavy sediments will collect while being transported by the
forces of water. This is something that much of the remainder of this manual will outline for
you.Gold directly from a lode is crystalline in structure (see Figure 1-4), and is usually referred to
as “rough gold” because of the coarseness of its surface. Once washed from its original lode and
swept away by the forces of nature, gold tends to become pounded flat and rubbed smooth.Fig.
1-4An experienced prospector can often get a pretty good idea of how far a piece of gold has
traveled from its lode by the degree of roughness on its outer surface.PURENESS OF NATIVE
GOLDIn its native state out of a lode, gold is almost never 100 percent pure, but has a
percentage of other metals along with it. These other metals contained with gold, whether of
value or not, are called “impurities.” The impurities with gold most often consist of silver, copper
and a little bit of iron, platinum and cadmium in differing amounts. The proportions of these other
minerals change from lode to lode. This gives the gold coming from one location different colors,
qualities and value from the gold extracted from another location.When someone finds gold,
either in placer or lode form, it is not uncommon to have the gold tested (“assayed”) to find out
what percentage of impurities are present, and exactly what they consist of. The actual gold
content in native gold just out of a lode or placer deposit changes from location to location. But a
reasonably safe average, at least in California, would be to say that 80% is gold and 15% is
silver and/or copper.Gold which contains 20% or more of silver is called “electrum.”Pieces of
placer gold, and those pieces which have eroded from a lode, come in a wide variety of sizes



and shapes, ranging from large pieces (“nuggets”) as great as 200 pounds in weight (very rare)
to “flakes,” and smaller “grains,” and even smaller “dust,” down to pieces so microscopic in size
that it would take perhaps 8 million particles combined in order to accumulate enough gold to
value one dollar.The system commonly used to classify the size-differences of gold is done with
the use of mesh screen. “Mesh” signifies the number of openings contained in a lineal inch of
screen or wire cloth. For example, a screen labeled “10-mesh” would contain 10 openings per
lineal inch, or 100 openings per square inch. “Twenty-mesh” would have 20 openings per lineal
inch, or 400 openings per square inch, and so on (see Figure 1-5).Fig. 1-5. 10 mesh
screen.Those pieces of gold which will pass through 10-mesh (1/16" sized openings), yet will
not pass through 20-mesh (1/32" sized openings), are classified as “10-20 mesh.” Gold passing
through 20-mesh which will not pass through 40-mesh (1/64" sized openings) is classified as
“20-40 mesh,” and so on (see Figure 1-6).Fig. 1-6. Gold is classified and labeled according to its
size.Various sized pieces of gold are labeled as to their different mesh sizes. “Coarse gold’’ or
“nuggets” are agreed to be any pieces of gold which will not pass through a 10-mesh screen.
Medium-sized pieces of gold, flakes and so forth, are of the 10-20 mesh range, of which it would
take an average of 2,200 separate pieces (colors) to make up a troy ounce. “Fine gold” is of the
20-40 mesh size, of which it would take an average of 12,000 separate colors to make a troy
ounce. “Flour gold” or “dust” includes all pieces which are smaller than 40-mesh, including the
microscopic-sized particles.Because gold is so malleable, as it is pounded, rubbed, and pushed
along by the forces of nature, the gold will tend to hold together while some of the impurities will
be pounded and washed free. Therefore pieces of gold originating from the same lode tend to
become more pure as they are pounded and worked by the different forces of nature,
especially in a streambed where gold can be heavily pounded by rocks, boulders and such,
along with the steady flow of water to help wash away the impurities. This pounding also has the
effect of breaking the gold down into smaller pieces from which more impurities can be washed
free. And so it is generally found that smaller pieces of gold are of richer gold content than the
larger pieces from the same source. For example, the fine and flour gold recovered out of many
gold-bearing streams in the Western U.S. will be found to have a gold content greater than
90%.Nuggets recovered out of the very same deposits can be found to have a gold content of
less than 80%. At first glance, this might seem to indicate that fine gold has a greater value than
the coarse gold. This is true as far as the actual gold value is concerned. However, larger pieces
can have “jewelry specimen value,” due to their own unique and natural characteristics. So they
can sometimes bring in a greater monetary return than their actual gold value. Fine gold is
usually sold to a refiner, who melts it down and refines it into pure bullion form, to be eventually
sold on the world gold market.INDICATION OF GOLD CONTENTThere are two ways of labeling
the gold content of raw and unprocessed gold which are commonly being used in the field today.
The “fineness,” or “percentage system,” is used most often among miners and refiners. This
system breaks down the purity into thousandths in order to label the “fineness” (purity) of the
gold sample. For example, a specimen that contains 90% gold and 10% impurities would be



labeled .900 fine; 88% gold content would be labeled .880 fine; 75% gold content would be
indicated as .750 fine, and so on. In this system, .999 fine is used to indicate pure gold. The
fineness system is often used among assayers to indicate the gold content in the samples they
test.The other system sometimes used to indicate the gold content in your samples or
specimens is the “carat system.” This method is most commonly used the jewelry business. It is
based upon a 24-point system with 100% gold content being 24 carats, 50% gold being 12
carats, 75% gold being 18 carats, and so on.MEASURING GOLD BY WEIGHTThere are also
two separate measuring systems used to weigh gold. The most commonly used is the “troy
system” which is as follows:24 grains = 1 pennyweight20 pennyweight = 1 troy ounce12 troy
ounces = 1 troy poundScales having these measuring increments are usually available
wherever gold mining equipment is sold. The troy system, as laid out above, is most commonly
used by miners in the field and when gold is sold on the open market.A troy pound is equal
to .3732 kilograms, whereas a standard pound (avoirdupois) is equal to .4536 kilograms. So you
see that they are not the same, a standard pound weighing considerably more than a troy
pound. Also take note that there are only 12 troy ounces to a troy pound, as opposed to the 16
ounces it takes to make up a standard pound. The result is that a troy ounce weighs slightly
more than a standard ounce.The other system of measuring gold is by grams. Most triple beam
balance scales measure in terms of grams instead of troy increments. So it is not uncommon to
find a gram scale being used to measure gold. In this case the conversion scale is as
follows:TROY--GRAM CONVERSION TABLE1 troy pound = 373.248 grams1 troy ounce =
31.104 grams1 pennyweight = 1.555 grams1 grain = 65 milligramsFOOL’S GOLDIt is not
unusual for a beginner to wonder about the difference between gold and the other materials
found in a streambed or lode deposit. Sometimes a beginner will puzzle over shiny rocks, and
quite often iron pyrites (fool’s gold) are mistaken for the real thing. In fact, this is so much the
case that there is a story of an entire shipload of iron pyrites having been shipped over to
England during the 1500’s, the yellow stuff having been mistaken for gold. So you can
understand where it gets the term “fools gold.”Gold is a brassy yellow metal. Once you have
seen a bit of it in its natural form a few times, you will no longer have much difficulty in
distinguishing it from the other materials that are commonly associated with it. Gold usually does
not look anything like rock. It looks like metal, gold metal. If you are just starting and have not yet
had the opportunity to see much gold in its natural form, there are three easy tests which will
validate your discoveries one way or the other:Glitter Test: Gold normally does not glitter. It
shines, sometimes it’s bright; sometimes it’s dull; but very seldom does it glitter. The thing about
fool’s gold (pyrites or mica), is that because of its crystalline structure, it tends to always be
glittery. Take the sample and turn it in your hand in the sunlight. If it is gold, the metal normally
will continue to shine regularly as the specimen is turned. A piece of fool’s gold will usually glitter
as the different sides of its crystal-like structure reflect light differently.Hardness Test: Gold is soft
metal, like lead, and will dent or bend when a small amount of force is applied to it. Pyrites, mica
and shiny rocks are generally hard and brittle. Just a little amount of pounding will shatter them.



Gold almost never shatters!It is said that the old-timer used to put a specimen in his mouth and
bite on it to test if it was gold. This is another way of testing the larger-sized specimens.
However, keep in mind that a larger-sized piece of gold is worth a great deal and the resulting
tooth marks could lessen its value. If you find a true piece of gold big enough for you to bite on, I
can assure you that you will have no doubt that it is the real thing, simply because of its nature
and its weight. But if you are still uncertain of your find, you might try using the sharp edge of a
knife and gently press in on the specimen in a place which is less likely to be noticed. If it is gold,
an indentation can easily be made into the metal with the blade of your knife. You will not dent its
surface if it is a rock or iron pyrites.Acid Test: Nitric acid will not affect gold, other than to clean it;
whereas, it will dissolve most of the other metals found in a streambed. Nitric acid can be
purchased from some drug stores or prescription counters, and can sometimes be found where
gold mining equipment is sold. If you question whether your specimen is some metal other than
gold, immerse it in a solution of nitric acid. If your specimen is gold, it will remain rather
unaffected. If it is most any other kind of metal, it will dissolve in the acid. Nitric acid will not affect
iron pyrites or mica (fool's gold), but they are brittle and will not pass the hardness
test.CAUTION: Nitric acid can be dangerous to work with certain precautions must be taken to
prevent harm to yourself and your equipment when working with it. These, and mixing
instructions, are covered in Chapter 7 of this volume.PLATINUMPlatinum is an industrial metal,
one of a family of six separate metals: platinum, palladium, iridium, osmium, rhodium, and
ruthenium. These metals are frequently naturally alloyed among each other. That they are
seldom found separately.Platinum is a valuable metal, its value ranging in the same
neighborhood as that of gold. It also has a high specific gravity, sometimes even heavier than
gold, depending upon how much iridium is present.Sometimes, platinum will be present in
placer gold deposits, and so will become trapped in the same recovery systems which are used
to recover gold. Sometimes platinum will be present in enough quantity that it could be worth a
great deal of money to you to know what it looks like. You don’t discard platinum along with the
waste materials.Platinum is usually a dull silvery-colored metal, much like steel, only different, in
that it is non-magnetic and is not affected by nitric acid like steel is. Platinum does not rust.
Platinum usually comes in the form of large and small flakes, just like gold, and sometimes in the
form of nuggets.Platinum does not have as great an affinity for mercury (“quick-silver”) as do
some other shiny metals. However, it can be made to have affinity for mercury by the use of
certain chemical processes, or by putting a negative electrical charge into the mercury.Russia
has been the world’s number one producer of the platinum metals for the last hundred years or
so.If at first you have difficulty in telling the difference between platinum and lead, remember that
platinum usually takes on a dull shiny color, whereas lead does not shine at all, unless it is
polished or covered with a coat of mercury. Lead and mercury are also easily dissolved by nitric
acid, whereas platinum remains unaffected. Most other shiny, silvery-colored metals which will
be found in the recovery system will be magnetic. Platinum is not.SILVERMost silver mining is
done by the hard rock method of extracting ore from a lode and processing out the silver by



chemical and mechanical procedures. The silver recovered out of most placer deposits is still
alloyed with the gold and the black sands being taken out of the deposit.Native silver has a
specific gravity of about 10.5, so it is also heavy. It will be trapped in most gold recovery systems
if present as itself in a placer deposit, something which is uncommon. Generally, silver in its
native form does not look like shiny silver, like in silverware. It looks more like a silver-colored
rock which is uncommonly heavy. Sometimes, native silver is so tarnished that it cannot be
distinguished by color at all.CHAPTER IIPLACER GEOLOGYThorndike/Barnhart’s Advanced
Dictionary defines “placer” as “A deposit of sand, gravel or earth in the bed of a stream
containing particles of gold or other valuable mineral.” The word “geology” in the same dictionary
is defined as “The features of the earth’s crust in a place or region, rocks or rock formations of a
particular area.” So in putting these two words together we have “placer geology” as the nature
and features of the formation of deposits of gold and other valuable minerals within a
streambed.The main factor causing gold to become deposited in the locations where it does is
its superior weight over the majority of other materials which end up in a streambed. By superior
weight, I mean that a piece of gold will be heavier than most any other material which displaces
an equal amount of space or volume. For example, a large boulder will weigh more than a half-
ounce gold nugget; but if you chip off a piece of the boulder which displaces the exact same
volume or mass as the gold nugget, the nugget will weigh about six times more than the chip of
rock.As gold is eroded from its original lode, gravity, wind, water and the other forces of nature
may move it away and downwards until it eventually arrives in a streambed (see Figure 2-1).Fig.
2-1. Gold erodes from its natural lode and eventually is washed into an active waterway.There
are several different types of gold deposits a prospector should know about, because they have
different characteristics and are dealt with in different ways. They are as follows:LODE: Any
valuable mineral deposit, still in hard rock form, that fills a crack or fissure extending through the
general country rock is a “lode.” Lodes are the originating source of placer deposits.RESIDUAL
DEPOSIT: A “residual deposit” consists of those pieces of the lode which have broken away
from the outcropping of the vein due to chemical and physical weathering, but have not yet been
moved or washed away from the near vicinity of the lode. A residual deposit usually lies directly
at the site of its lode, as shown in Figure 2-2.Fig. 2-2. The five main different types of gold
deposit.ELUVIAL DEPOSIT: An “eluvial deposit” is composed of those pieces of ore and free
gold which have eroded from a lode and have been moved away by the forces of nature, but
have not yet been washed into a streambed (see Figure 2-2). The fragments of an eluvial
deposit are often spread out thinly down along the mountainside below the original lode. Usually
the various forces of nature cause an eluvial deposit to spread out more as its segments are
washed further away from the lode deposit, as shown in Figure 2-3. Individual pieces of an
eluvial deposit are popularly known as “float.”Fig. 2-3. An eluvial deposit contains those pieces of
ore that have been swept away from the lode which have not yet been deposited by running
water.BENCH DEPOSIT: (Also “terrace deposit”) Once gold reaches a streambed, it will be
deposited in common ways by the effects of running water. Most of the remainder of this chapter



will cover these ways. During an extended period of time, a stream of water tends to cut deeper
into the earth. This leaves portions of the older sections of streambed high and dry. Old
streambeds which now rest above the present streams of water are commonly referred to as
“benches.” Accumulations of gold and other valuable minerals contained in an old, high
streambed are called “bench deposits.” Figure 2-2 shows bench deposits as they are. However,
the diagram can be misleading in that at first it might appear that the gold out of an eluvial
deposit can drop directly down to become the gold in the bench deposit. This is not the case. In
actuality, an eluvial deposit might be swept down to rest on top of an old streambed (bench), but
it will still remain as an eluvial deposit until it is washed into an active waterway. A bench placer
deposit contains the gold deposited in that streambed before it was left high and dry.Many
benches are lying close to the present streams of water, and are actually the remains of the
present stream as it ran years and years ago, as shown in Figure 2-4.Fig. 2-4. Benches are the
remains of older streambeds which once ran in that location.Some dry streambeds (benches)
are situated far away from any present stream of water. These are sometimes the remains of
ancient rivers which ran before the present river systems were formed. Ancient stream benches
can be found on top of mountains, far out into the deserts, or can be found near some of today’s
streams and rivers. Ancient streambeds, wherever found, are known for their rich deposits of
gold.Most surface placer gold mining operations today direct their activities at bench deposits.
The reason for this is that the presence of an old natural streambed is evidence that it has never
been mined before. Any gold once deposited there will still be in place.STREAM PLACER: In
order to discuss what happens to gold when it enters a stream of water, it is first necessary to
understand the two terms: “bedrock” and “sediments.” Many millions of years ago, when the
outer perimeter of the earth cooled, it hardened into a solid rock surface--called “bedrock” (or
“country rock” when discussing the subject of lodes). All of the loose dirt, rocks, sand, gravel and
boulders which lie on top of the earth’s outer hard rock surface (bedrock) are called “sediments.”
In some areas, the sedimentary material lays hundreds of feet deep. In other areas, especially in
mountainous country and at the seashore, the earth’s outer crust (bedrock) is completely
exposed. Bedrock can usually be observed by driving down any highway and looking at where
cuts have been made through the hard rock in order to make the highway straight and
level.Streambeds are composed of rocks, sand, gravel, clay and boulders (sediments) and
always lie on top of the bedrock foundation (see Figure 2-5). Bedrock and country rock are the
same thing.Fig. 2-5. Streambeds are composed of sediments which lie on top of bedrock.A large
storm in mountainous country will cause the streams and rivers within the area to run deeper
and faster than they normally do. This additional volume of water increases the amount of force
and turbulence that flows over the top of the streambeds lying at the bottom of these waterways.
Sometimes, in a very large storm, the increased force of water is enough to sweep the entire
streambed down across the surface of its underlying bedrock foundation. It is this action which
causes a streambed to cut deeper into the earth over an extended period of time. A storm of this
magnitude can also erode a significant amount of new gold into the streambeds where it will mix



with the other materials.Gold, being heavier than the other materials which are being swept
downstream during a large storm, will work its way quickly to the bottom of these materials. The
reason for this is that gold has a much higher specific gravity than the other streambed materials
and so will exert a downward force against them. As the streambed is being vibrated and tossed
around and pushed along by the tremendous torrent of water caused by the storm, gold will
penetrate downward through the other materials until it reaches something which will stop its
descent, like bedrock.With the exception of the finer-sized pieces, since gold is about 6 times
heavier than the average weight of other materials which commonly make up a streambed, it
takes a lot more force to move gold down along the bedrock than it does to move the other
streambed materials.So there is the possibility of having enough force in a section of river during
a storm to sweep part of the streambed away, yet perhaps not enough force to move much of the
gold lying on bedrock.When there is enough force to move gold along the bottom of a riverbed,
that gold can then become deposited in a new location wherever the force of the flow is
lessened.Bedrock irregularities at the bottom of a streambed play a large role in determining
where gold will become trapped. A crack or crevice along the bedrock surface is one good
example of a bedrock gold trap, as shown in Figure 2-6.Fig. 2-6. Crevices in the bedrock are
natural places where gold can drop out of the main force of the stream and become
trapped.Many bedrock gold traps are situated so that the main force of water, being enough to
move gold, will sweep the traps clean of lighter streambed materials. This leaves a hole for the
gold to drop into and become shielded from the main force of water and material which is
moving across the bedrock. And there the gold will remain until some fluke of turbulence boils it
out of the hole and back into the main force of water again. Then it will become trapped in some
other such hole.Some types of bedrock are very rough and irregular. This allows for many, many
gold traps along its surface, as shown in Figure 2-7.Fig. 2-7. Some bedrock surfaces are very
rough and irregular--which allows for many gold traps.How well a crevice will trap gold depends
greatly upon the shape of the crevice itself and its direction in relation to the flow of water.
Crevices extending out horizontally into a riverbed can be very effective gold catchers. This is
because the force of water can be enough to keep the upper part of the crevice clean of
material, yet the shape and depth of the crevice will prevent gold from being swept or boiled
out once it is inside, as shown in Figure 2-8.Fig. 2-8. Horizontal crevices often make excellent
gold traps.Crevices running lengthwise with the flow of the stream, or in a diagonal direction
across the bed can be good gold traps or poor ones. Much depends upon the shape of the
crevice and the set of circumstances covering each separate situation. For the most part, water
force can get into a lengthwise crevice and prevent a great deal of gold from being trapped
inside. However, this mostly depends upon the characteristics of the bedrock surface. There are
so many possible variables that it is no use trying to cover them all. Just one example is the
possibility of a large rock becoming lodged inside of a lengthwise crevice, making its entire
length a gold trap of bonanza dimensions. There is really no need to say much more about
lengthwise-type crevices. This is because if you are mining along and uncover one, you are



going to clean it out to see what lies inside anyway.Potholes in the bedrock foundation of a
streambed have a tendency to trap gold very well. These usually occur where the bedrock
surface is deteriorating and some portions are coming apart faster than others, leaving holes
which gold can drop into and thereafter be protected from the main force of water (see Figure
2-9).Fig. 2-9. Potholes in deteriorating bedrock surfaces often make for good gold traps.Bedrock
dikes are usually upcroppings of a harder type of bedrock which protrude up through the floor of
a streambed. They can make excellent gold traps in different ways, depending upon the direction
of the dike. For example, if a dike protrudes up through the floor of a streambed and is
slanted in a downstream direction (see part A of Figure 2-10), gold will often become trapped
behind the dike where it becomes shielded from the main force of the flow. A dike slanting in an
upstream direction is likely to trap gold in a little pocket just up in front, as shown in part B of
Figure 2-l0.Fig. 2-10. Bedrock dikes trap gold in different ways depending on their direction to
the stream's flow.Hairline cracks in the bedrock surface of a streambed often contain surprising
amounts of gold. Sometimes you can take out pieces of gold that seem to be too large for the
cracks you find them in, and it leaves you wondering how they got there. Sometimes a hairline
crack will open up into a space which holds a nice little pocket of gold, as shown in Figure 2-11.
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Ebook Tops Reader, “Amazing a must have to the beginner or seasoned miner!!. I have quite
experience mining......but I have near zero experience prospecting....I was involved mainly in
machinery maintenance and some of first steps setting up of medium scale mining
operations.....I had retired from mining near 5 yrs.....and some buddies (newies) asking me for
advice to find good Working Place to Goldmining (prospecting) Really I had some clues....but
repeat....I was never involved in prospecting teams.....as my buddies likes to approach to mining
in a cool ....non professional way....I decide to accept and help....and I decide to buy this book to
try to find out some advice about....OMG....from a perspective to someone with real experience
in mining: BUY THIS BOOK!! Near Everything is explaining in details to A-Z / Only subject is
not covered is Gold safety once you find a great amount of it and how to secure your Personnel
(or Self) and the Gold itself. If could....Will give 6 stars”

Bravo Bravo, “Excellent A to Z on Gold mining and prospecting. Excellent book. I am new to
prospecting and mining and was looking for a one stop book on the why, what and how. This
book exceeded my expectations. From discussing what gold 'is', to where it is found, to how to
mine and process the gold, this book provides a great A to Z on all that is gold mining.”

Nr1cowgirl, “Prospecting in your back yard.... A comprehensive look at gold and metal detecting
as a hobby!  Highly recommended!!!”

Bergolympia, “Nicely balanced modern gold prospecting book. This book provided a nicely
balanced view of modern gold prospecting, which is exactly what I was looking for. I was able to
find a used copy (pretty good shape still), which I also appreciated.”

Review12, “Required reading for any miner. This book amped up my knowledge of mining
(particularly placer mining) very quickly. It provided more real knowledge than many
professional miners possess.  I was very impressed with this book.”

Ebook Tops Reader, “Dave Mack Does it all.. This has to be one of Dave's best books. It is right
up to date and this is in 2008. Everything listed in this book is still where it is supposed to be.
Bookmarks are good. This has to be the best book I have seen lately even his Detector section
is still up to date. Now that takes some doing with the way electronics changes on an almost
daily basis. So far nothing seems to be out of date.Thanks Dave for a great read and such a
great hobby.dray”

Evenflow, “The only reference you'll need. I purchased several books regarding amateur and
small-scale gold mining. This book proved to be the only book that covers all of the bases... and
it covers them well. The text is well written, to the point, and easy to understand. I feel it's very



comprehensive with coverage of geology, where to find gold, and the standard gold mining
methods.”

Nan, “Gold Mining. The book is great, all I was looking for.”

bill, “Very well explained iñformation. This book has all the info needed to start my new
adventure in searching for gold (and fun ) doing it !!!”

Holland, “Five Stars. Great book for beginner to the experienced.”

The book by Dave McCracken has a rating of  5 out of 4.6. 156 people have provided feedback.
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