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STANDARD DISCLAIMER

ECODEFENSE: A Field Guide to Monkeywrenching is for
entertainment purposes only. No one involved with the production of
this book—the editors, contributors, artists, publisher, distributors,
retailers, or anyone—encourages anyone to do any of the stupid,
illegal things contained herein.



This book is dedicated to
Edward Abbey 1927-1989
John Zaelit (Mr. Goodwrench) 1954-1986
Bill Turk (The Mad Engineer) 1953-1992



RAID AT COMB WASH
by Roger Candee

Wilderness needs no defense,
only more defenders.
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INTRODUCTION
TO THE THIRD EDITION

Ecodefense is a historical artifact. [t be argued that it is the most contro-
versial environmental book ever published; more importantly, though, it is a
key exhibit in the legal history of freedom of the press in the United States.
The First Amendment to the United States Constitution was ratified in 1791. It
reads in part, Congress shall make no law...abridging the freedom of speech,
or of the press. That enshrined freedom of the press and speech sets the
United States of America apart from all other nations. No other country so
jealously defends the right of its citizens to speak and publish controversial
ideas.

Several years ago when Australia banned the importation and sale of
Ecodefense, it was not possible for the United States to follow suit—because
of the First Amendment. Instead, the United States government spent several
million dollars, employed a small army of FBI agents, and entrapped a number
of citizens in 1987-89 in an effort to suppress publication and distribution of
Ecodefense. That attack on free speech and the freedom of the press glares
like a pustulating boil in American history just as do the Alien and Sedition
Acts, the Palmer Raids, and McCarthyism.

We at Abbzug Press believe that the Bill of Rights is like a set of muscles—if
they aren't exercised, they atrophy. Therefore, it is our patriotic duty to
defend the First Amendment to the United States Constitution and publish a
new Third Edition of Ecodefense: A Field Guide to Monkeywrenching.

Efforts to suppress Ecodefense and to entrap its co-editor, Dave Foreman,
have been well covered elsewhere and we will not gointo them here. Nor will we
here attempt to justify the practice or necessity of monkeywrenching. Edward
Abbey's Forward! and the first two chapters of this edition do that.
Monkeywrenching is also justified in Ed Abbey's novels The Monkey Wrench
Gang and Hayduke Lives!, Howie Wolke's Wilderness on the Rocks,
Christopher Manes's Green Rage, and, in greater detail, Dave Foreman's
Confessions of an Eco-Warrior.

We will here, however, rebut two myths about Ecodefense. First, it is widely
believed that Ecodefense (or Abbey's Monkey Wrench Gang) launched the
practice of monkeywrenching. In fact, ecological sabotage was widespread
before Ecodefense was first published in 1985 and even before The Monkey
Wrench Gang was published in 1975.

The second myth is that Dave Foreman wrote Ecodefense. The first edition
of Ecodefense was a compilation of articles and letters sent to the Earth First!
Journal by dozens of individuals. This Third Edition has over two dozen major
contributors and at least one hundred other contributors. In this edition, we
have given aliases to credit all articles and significant field notes where the
author did not offer her own alias. In the previous editions, Dave Foreman and
Bill Haywood compiled, edited, and arranged the contributions. We have
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retained their names as editors for the Third Edition since it is largely based on
the previous editions.

There are changes in the Third Edition, however. Some material deemed to
be irrelevant or counterproductive has been dropped. Incorrect information
has also been dropped. Much new information has been incorporated. Most of
it was contributed between 1987 and 1989. A professional editor was retained
to rewrite, copy edit, arrange, and otherwise clean up all of the text. Some
previous material has been rearranged.

Edward Abbey and two other contributors, John Zaelit and Bill Turk, have
died since the First Edition of Ecodefense. This Third Edition is dedicated to
their memories and to the fierce green fire that burned in their eyes. They were
heroes, defenders of their native land.

We thank the other defenders of the land who contributed to Ecodefense,
though they must remain anonymous. It is their book.

When we began work on the Third Edition we asked Dave Foreman for any
thoughts he might offer to today's reader of Ecodefense. He responded: ‘

Is your act a strategic one, or is it merely an inarticulate yell, conveying only
rage, alienation, and despair? Monkeywrenchers-must constantly ask them-
selves:

Who is my audience?

What is my message?

Will this deter destruction?

Are there legal means not yet used?

Of course this Third Edition of Ecodefense, like those before it, is meant
only to entertain. No one should take it seriously.

Matthew Lyon
for Abbzug Press



FORWARD!
by Edward Abbey

If a stranger batters your door down with an axe, threatens your family and
yourself with deadly weapons, and proceeds to loot your home of whatever he
wants, he is committing what is universally recognized—by law and morality—
as a crime. In such a situation the householder has both the right and the obli-
gation to defend himself, his family, and his property by whatever means are
necessary. This right and this obligation is universally recognized, justified
and even praised by all civilized human communities. Self-defense against at-
tack is one of the basic laws not only of human society but of life itself, not
only of human life but of all life.

The American wilderness, what little remains, is now undergoing exactly
such an assault. Dave Foreman has summarized the character and scale of
the assault in the first chapter of this excellent and essential book. With bull-
dozer, earth mover, chainsaw and dynamite the international timber, mining
and beef industries are invading our public lands—property of all Americans—
bashing their way into our forests, mountains and rangelands and looting them
for everything they can get away with. This for the sake of short-term profits in
the corporate sector and multi-million dollar annual salaries for the three-piece-
suited gangsters (M.B.A., Harvard, Yale, University of Tokyo, et alia) who
control and manage these bandit enterprises. Cheered on, naturally, by Time,
Newsweek and the Wall Street Journal, actively encouraged by those jellyfish
Government agencies which are supposed to protect the public lands, and as
always aided and abetted in every way possible by the quisling politicians of
our Western states (such as Babbitt, DeConcini, Goldwater, Hatch, Garn,
Symms, Hansen, Wallop, Domenici—to name but a few) who would sell the
graves of their own mothers if there's a quick buck in the deal, over or under
the table, what do they care.

Representative democracy in the United States has broken down. Our legis-
lators do not represent those who elected them but rather the minority who fi-
nance their political campaigns and who control the organs of communica-
tion—the Tee Vee, the newspapers, the billboards, the radio—that have made
politics a game for the rich only. Representative government in the USA rep-
resents money not people and therefore has forfeited our allegiance and moral
support. We owe it nothing but the taxation it extorts from us under threats of
seizure of property, or prison, or in some cases already, when resisted, a sud-
den and violent death by gunfire.

Such is the nature and structure of the industrial megamachine (in Lewis
Mumford's term) which is now attacking the American wilderness. That wilder-
ness is our ancestral home, the primordial homeland of all living creatures in-
cluding the human, and the present final dwelling place of such noble beings as
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the grizzly bear, the mountain lion, the eagle and the condor, the moose and
the elk and the pronghorn antelope, the redwood tree, the yellowpine, the
bristlecone pine, even the aspen, and yes, why not say it?, the streams, wa-
terfalls, rivers, the very bedrock itself of our hills, canyons, deserts, moun-
tains.

For many of us, perhaps for most of us, the wilderness is as much our home,
or a lot more so, than the wretched little stucco boxes, plywood apartments,
and wallboard condominiums in which we are mostly confined by the insatiable
demands of an overcrowded and ever-expanding industrial culture. And if the
wilderness is our true home, and if it is threatened with invasion, pillage and
destruction—as it certainly is—then we have the right to defend that home, as
we would our private rooms, by whatever means are necessary. (An English-
man's home is his castle; an American's home is his favorite fishing stream,
his favorite mountain range, his favorite desert canyon, his favorite swamp or
patch of woods or God-created lake.)

The majority of the American people have demonstrated on every possible
occasion that they support the ideal of wilderness preservation; even our
politicians are forced by popular opinion to pretendto support the idea; as they
have learned, a vote against wilderness is a vote against their own re-election.
We are justified in defending our homes—our private home and public home—
not only by common law and common morality but also by common belief. We
are the majority; they—the greedy and powerful—are the minority.

How best defend our wilderness home? Well, that is a matter of strategy,
tactics and technique, which is what this little book is about. Dave Foreman
explains the principles of ecological defense in the complete, compact and
conclusive pages of his short introduction. | can think of nothing | could add
nor of anything | would subtract; he says exactly what needs to be said, no
more and no less.

| am happy to endorse the publication of Ecodefense. Never was such a
book so needed, by so many, for such good reason, as here and now. Tomor-
row might well be too late. This is a book that will fit handily in any saddlebag,
in any creel, in any backpack, in any river runner's ammo can—and in any pic-
nicker's picnic basket. No good American should ever go into the woods again
without this book and, for example, a hammer and a few pounds of 60-penny
nails. Spike a few trees now and then whenever you enter an area condemned
to chainsaw massacre by Louisiana Pacific and its affiliated subsidiary the
U.S. Forest Service. You won't hurt the trees; they'll be grateful for the pro-
tection; and you may save the forest. My Aunt Emma back in West Virginia
has been enjoying this pleasant exercise for years. She swears by it. It's
good for the trees, it's good for the woods, it's good for the earth, and it's good
for the human soul. Spread the word—and carry on!

Edward Abbey
July 1984
Oracle, Arizona



CHAPTER 1

STRATEGIC
MONKEYWRENCHING

By Dave Foreman

In early summer of 1977, the United States Forest Service began an 18
month-long inventory and evaluation of the remaining roadless and undevel-
oped areas on the National Forests and Grasslands of the United States.
During this second Roadless Area Review and Evaluation (RARE Il), the Forest
Service identified 2,686 roadless areas of 5,000 acres or more totaling 66 mil-
lion acres out of the 187 million acres of National Forest lands. Approximately
15 million acres of roadless areas were not included in RARE Il because of
sloppy inventory procedures or because they had already gone through land
use planning after the first RARE program in the early '70s. Allin all, there were
some 80 million acres on the National Forests in 1977 retaining a significant
degree of natural diversity and wildness (a total area equivalent in size to the
state of New Mexico or a square 350 x 350 miles).

About the same time as the Forest Service began RARE II, the Bureau of
Land Management (BLM) initiated a wilderness inventory as required by the
Federal Land Planning and Management Act of 1976 (FLPMA) on the 189 mil-



ECODEFENSE ' 6

lion acres of federal land that they manage in the lower 48 states. In their initial.
inventory, BLM identified 60 million acres of roadless areas of 5,000 acres or
more (a total area approximately the size of Oregon or a square 300 x 300
miles). ’

Along with the National Parks and Monuments, National Wildlife Refuges,
existing Wilderness Areas, and some state lands, these Forest Service and
BLM roadless areas represent the remaining natural wealth of the United
States (though much of the roadless acreage inventoried in the 1970s has
been butchered). They are the remnant of natural diversity after the industrial
conquest of the most beautiful, diverse, and productive of all the continents of
the Earth: North America. Turtle Island.

Only 150 years ago, the Great Plains were a vast, waving sea of grass
stretching from the Chihuahuan Desert of Mexico to the boreal forest of
Canada, from the oak-hickory forests of the Ozarks to the Rocky Mountains.
Bison blanketed the plains—it has been estimated that 60 million of the huge,
shaggy beasts moved across the grassy ocean in seasonal migrations.
Throngs of Pronghom and Elk also filled this Pleistocene landscape. Packs of
Gray Wolves and numerous Grizzly Bears followed the tremendous herds.

In 1830, John James Audubon sat on the banks of the Ohio River for three
days as a single flock of Passenger Pigeons darkened the sky from horizon to
horizon. He estimated that there were several biflion birds in that flock. It has
been said that a squirrel could travel from the Atlantic seaboard to the Missis-
sippi River without touching the ground so dense was the deciduous forest of
the East.

At the time of the Lewis and Clark Expedition, an estimated 100,000 Griz-
zlies roamed the western half of what is now the United States. The howl of the
wolf was ubiquitous. The California Condor sailed the sky from the Pacific
Coast to the Great Plains. Salmon and sturgeon populated the rivers.
Ocelots, Jaguars, and Jaguarundis prowled the Texas brush and Southwest-
em mountains and mesas. Bighorn Sheep ranged the mountains of the Rock-
ies, the Great Basin, the Southwest, and the Pacific Coast. Ivory-billed
Woodpeckers and Carolina Parakeets filled the steamy forests of the Deep
South. The land was alive.

East of the Mississippi, giant Tulip Poplars, American Chestnuts, oaks,
hickories, and other trees formed the most diverse temperate deciduous forest
in the world. In New England, White Pines grew to heights rivaling the Brobd-
ingnagian conifers of the far West. On the Pacific Coast, redwood, hemlock,
Douglas-fir, spruce, cedar, fir, and pine formed the grandest forest on Earth.

In the space of a few generations we have laid waste to paradise. The Tall-
grass Prairie has been transformed into a corn factory where wildlife means the
exotic pheasant. The Shortgrass Prairie is a grid of carefully fenced cow pas-
tures and wheatfields. The Passenger Pigeon is no more; the last one died in
the Cincinnati Zoo in 1914. The endless forests of the East are tame woodlots.
With few exceptions, the only virgin deciduous forest there is in tiny museum
pieces of hundreds of acres. Fewer than one thousand Grizzlies remain. The
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last three condors left in the wild were captured and imprisoned in the Los An-
geles Zoo. (An expensive reintroduction effort has since been started.) Ex-
cept in northern Minnesota and northwestern Montana, wolves are known as
scattered individuals drifting across the Canadian and Mexican borders. Four
percent of the peerless Redwood Forest remains and the ancient forests of
Oregon are all but gone. The tropical cats have been shot and poisoned from
our Southwestern borderlands. The subtropical Eden of Florida has been
transmogrified into hotels and citrus orchards. Domestic catlle have grazed
bare and radically altered the composition of the grassland communities of the
West, displacing Elk, Moose, Bighorn Sheep, and Pronghorn and leading to the
virtual extermination of Grizzly Bear, Gray Wolf, Cougar, and other “varmints.”
Dams choke most of the continent's rivers and streams.

Nonetheless, wildness and natural diversity remain. There are a few scat-
tered grasslands ungrazed, stretches of free-flowing river, thousand-year-old
forests, Eastern woodlands growing back to forest and reclaiming past roads,
Grizzlies and wolves and lions and Wolverines and Bighorn and Moose roaming
the backcountry; hundreds of square miles that have never known the imprint
of a tire, the bite of a drill, the rip of a 'dozer, the cut of a saw, the smell of
gasoline.

These are the places that hold North America together, that contain the ge-
netic information of life, that represent sanity in a whirlwind of madness.

In January of 1979, the Forest Service announced the results of RARE II: Of
80 million acres of undeveloped lands on the National Forests, only 15 million
acres were recommended for protection against logging, road building, and
other developments. In the big-tree state of Oregon, for example, only
370,000 acres were proposed for Wilderness protection out of 4.5 million acres
of roadless, uncut forest lands. Of the areas nationally slated for protection,
most were too high, too dry, too cold, too steep to offer much in the way of
“resources” to the loggers, miners, and graziers. Most roadless old-growth
forest was allocated to the sawmill. Important Grizzly habitat in the Northem
Rockies was tossed to the oil industry and the loggers. Off-road-vehicle
dervishes and the landed gentry of the livestock industry won out in the
Southwest and Great Basin.

During the early 1980s, the Forest Service developed its DARN
(Development Activities in Roadless Non-selected) list, outlining specific pro-
jects in patticular roadless areas. DARN's implications are staggering. The list
is evidence that the leadership of the United States Forest Service con-
sciously and deliberately sat down and asked themselves, “How can we keep
from being plagued by conservationists and their damned wilderness propos-
als? How can we insure that we'll never have to do another RARE?” Their so-
lution was simple: Get rid of the roadless areas. In its earliest form, DARN
projected nine thousand miles of road, one and a half million acres of timber
cuts, 7 million acres of oil and gas leases in National Forest RARE |l areas be-
fore 1987. More recent figures from the Forest Service are far more disturbing:
The agency plans over half a million mifes of new road, and up to 100,000 miles
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of this will be in roadless areas! In most cases, the damaged acreage will be
far greater than the acreage stated, because the roads are designed to split
undeveloped areas in half, and timber sales are engineered to take place in the
center of roadless areas, thereby devastating the biological integrity of the
larger area. The great roadless areas so critical to the maintenance of natural
diversity will soon be gone. Species dependent on old growth and large wild
areas will be shoved to the brink of extinction.

The BLM Wilderness Review has been a similar process of attrition. It is un-
likely that more than 9 million acres will be designated as Wilderness out of the
60 million with which the review began. Again, it is the more scenic but biologi-
cally less rich areas that will be proposed for protection.

By 1990, Congress had passed legislation designating minimal National For-
est Wilderness acreages for most states (generally only slightly larger than the
pitiful RARE Il recommendations and concentrating on “rocks and ice” instead
of crucial forested lands). In the next few years, similar picayune legislation
for National Forest Wilderness in the remaining states (Montana and Idaho)
and for BLM Wildermess will probably be enacted. The other roadless areas will
be eliminated from consideration. National Forest Management Plans empha-
sizing industrial logging, grazing, mineral and energy development, road build-
ing, and motorized recreation will be implemented. Conventional means of pro-
tecting these millions of acres of wild country will largely dissipate. Judicial
and administrative appeals for their protection will be closed off. Congress will
turn a deaf ear to requests for additional Wildernesses so soon after disposing
of the thorny issue. Political lobbying by conservation groups to protect en-
dangered wildlands will cease to be effective. And in half a decade, the saw,
'dozer, and drill will devastate most of what is unprotected. The battle for
wilderness will be over. Perhaps 3 percent of the United States will be more or
less protected and it will be open season on therest. Unless. ...

Many of the projects that will destroy roadless areas are economically
marginal. For example, some Forest Service employees say that the con-
struction costs for a low figure of 35,000 miles of roads in currently roadless
areas will exceed $3 billion, while the timber to which they will provide access is
worth less than $500 million. It is costly for the Forest Service, the BLM, tim-
ber companies, oil companies, mining companies, and others to scratch out
the “resources” in these last wild areas. [t is expensive to maintain the neces-
sary infrastructure of roads for the exploitation of wildlands. The cost of re-
pairs, the hassle, the delay, and the downtime may just be too much for the bu-
reaucrats and exploiters to accept if a widely-dispersed, unorganized, strate-
gic movement of resistance spreads across the land.

It is time for women and men, individually and in small groups, to act hero-
ically in defense of the wild, to put a monkeywrench into the gears of the ma-
chine that is destroying natural diversity. Though illegal, this strategic mon-
keywrenching can be’ safe, easy, fun, and—most importani—effective in
stopping timber cutting, road building, overgrazing, oil and gas exploration,
mining, dam building, powerline construction, off-road-vehicle use, trapping,
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ski area development, and other forms of destruction of the wilderness, as well
as cancerous suburban sprawl.

But it must be strategic, it must be thoughtful, it must be deliberate in order
to succeed. Such a campaign of resistance would adhere to the following
principles:

MONKEYWRENCHING IS NONVIOLENT

Monkeywrenching is nonviolent resistance to the destruction of natural di-
versity and wilderness. It is never directed against human beings or other
forms of life. It is aimed at inanimate machines and tools that are destroying
life. Care is always taken to minimize any possible threat to people, including
the monkeywrenchers themselves.

MONKEYWRENCHING 1S NOT ORGANIZED
There should be no central direction or organization to monkeywrenching.
Any type of network would invite infiltration, agents provocateurs, and repres-
sion. It is truly individual action. Because of this, communication among mon-
keywrenchers is difficult and dangerous. Anonymous discussion through this
book and its future editions seems to be the safest avenue of communication

to refine techniques, security procedures, and strategy.

MONKEYWRENCHING IS INDIVIDUAL

Monkeywrenching is done by individuals or very small groups of people who
have known each other for years. Trust and a good working relationship are
essential in such groups. The more people involved, the greater the dangers
of infiltration or a loose mouth. Monkeywrenchers avoid working with people
they haven't known for a long time, those who can't keep their mouths closed,
and those with grandiose or violent ideas (they may be police agents or dan-
gerous crackpots).

MONKEYWRENCHING IS TARGETED
Ecodefenders pick their targets. Mindless, erratic vandalism is counterpro-
ductive as well as unethical. Monkeywrenchers know that they do not stop a
specific logging sale by destroying any piece of logging equipment they come
across: They make sure it belongs to the real culprit. They ask themselves
what is the most vulnerable point of a wilderness-destroying project, and strike
there. Senseless vandalism leads to loss of popular sympathy.

MONKEYWRENCHING IS TIMELY
There are proper times and places for monkeywrenching. There are also
times when monkeywrenching may be counterproductive. Monkeywrenchers
generally should not act when there is a nonviolent civil disobedience action—
e.g., a blockade—taking place against the opposed project. Monkeywrench-
ing may cloud the issue of direct action, and the blockaders could be blamed
for the ecotage and be put in danger from the work crew or police. Blockades
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and monkeywrenching usually do not mix. Monkeywrenching may also not be
appropriate when delicate political negotiations are taking place for the protec-
tion of a certain area. There are, of course, exceptions to this rule. The Earth
warrior always asks, Will monkeywrenching help or hinder the protection.of this
place?

MONKEYWRENCHING IS DISPERSED
Monkeywrenching is a widespread movement across the United States.
Government agencies and wilderness despoilers from Maine to Hawaii know
that their destruction of natural diversity may be resisted. Nationwide mon-
keywrenching will hasten overall industrial retreat from wild areas.

MONKEYWRENCHING IS DIVERSE

All kinds of people, in all kinds of situations, can be monkeywrenchers.
Some pick a large area of wild country, declare it wilderness in their own minds,
and resist any intrusion into it. Others specialize againstlogging or ORVs in a
variety of areas. Certain monkeywrenchers may target a specific project,
such as a giant powerline, a road under construction, or an oil operation. Some
operate in their backyards, while others lie low at home and plan their ecotage
a thousand miles away. Some are loners, and others operate in small groups.
Even Republicans monkeywrench.

MONKEYWRENCHING IS FUN
Although it is serious and potentially dangerous, monkeywrenching is also
fun. There is a rush of excitement, a sense of accomplishment, and unparal-
leled camaraderie from creeping about in the night resisting those “alien forces
from Houston, Tokyo, Washington, DC, and the Pentagon.” As Ed Abbey
said, “Enjoy, shipmates, enjoy.”

MONKEYWRENCHING IS NOT REVOLUTIONARY

Monkeywrenchers do not aim to overthrow any social, political, or economic
system. Monkeywrenching is merely nonviolent self-defense of the wild. It is
aimed at keeping industrial civilization out of natural areas and causing indus-
try's retreat from areas that should be wild. It is not major industrial sabotage.
Explosives, firearms, and other dangerous tools are usually avoided; they in-
vite greater scrutiny from law enforcement agencies, repression, and loss of
public support.

MONKEYWRENCHING IS SIMPLE :

The simplest possible tool is used. The safest tactic is employed. EIaborate
commando operations are generally avoided. The most effective means for
stopping the destruction of the wild are often the simplest. There are times
when more detailed and complicated operations are necessary. But the mon-
keywrencher asks, What is the simplest way to do this?
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MONKEYWRENCHING IS DELIBERATE AND ETHICAL
Monkeywrenchers are very conscious of the gravity of what they do. They
are deliberate about taking such a serious step. They are thoughtful, not
cavalier. Monkeywrenchers—although nonviolent—are warriors. They are
exposing themselves to possible arrest or injury. it is not a casual or flippant
affair. They keep a pure heart and mind aboutit. They remember that they are
engaged in the most moral of all actions: protecting life, defending Earth.

A movement based on the above principles could protect millions of acres of
wilderness more stringently than could any congressional act, could insure the
propagation of the Grizzly and other threatened life forms better than could an
army of game wardens, and could lead to the retreat of industrial civilization
from large areas of forest, mountain, desert, prairie, seashore, swamp, tundra,
and woodland that are better suited to the maintenance of native diversity than
to the production of raw materials for overconsumptive technological human
society. ‘

If logging firms know that a timber sale is spiked, they won't bid on the tim-
ber. If a Forest Supervisor knows that a road will be continually destroyed, he
won't try to build it. If seismographers know that they will be constantly ha-
rassed in an area, they won't go there. {f ORVers know that they'll get flat tires
miles from nowhere, they won't drive in such areas.

John Muir said that if it ever came to a war between the races, he would side
with the bears. That day has arrived.

POSTSCRIPT (1993)

Events in the years since the above was originally written (1985) and revised
(1990) have underscored its message:

Y Wildemess legislation: proposed since 1990, like the infamous 1992 Mon-
tana bill, has focused on “rocks and ice,” ignoring critical habitat;

v The Supreme Court has severely restricted “standing” for conservationists
to sue the federal government; ’ ' :

v The Forest Service has tried to deep-six its appeals process because for-
est defenders use it to slow timber sales and road building in roadless areas;

v Resource extraction industries are gearing up for a major attack on the
Endangered Species Act;

v Powerful members of Congress, at the encouragement of the timber indus-
try and with the acquiescence of some conservation groups, have slipped
through legislative “riders” preventing.legal challenges to timber sales in road-
less areas . . .

The list goes on and on.

While public outcry from grass-roots conservationists has turned some of
these assaults on due process around, the last wildlands on the public lands
are under attack as never before. The final mopping-up action of industrial
society against the ecological richness of North America (and the world) is now
occurring. Yet . .. our hands are tied only if we allow them to be tied.
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THE FUTURE OF
MONKEYWRENCHING

By T.0. Hellenbach

In an era of international tensions over bombings, shootings, and acts of
mass destruction, the word “terrorism” is a guaranteed headline-grabber and a
simplistic brand for anyone's political opposition. As early as 1986, Demo-
cratic Representative Pat Williams of Montana used this number one media
buzzword to condemn Earth First!, announcing his refusal to consider any-EF!
wilderness proposals while tree spiking continued.

His sense of moral outrage was shared by another public official, Thomas
Hutchinson, governor of Massachusetts colony. The indignant governor re-
fused to negotiate with radical colonists whom he associated with numerous
attacks on public and private property. Rebels had attacked his home and
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trashed the offices of the vice-admiralty courts and the Comptroller of Cus-
toms, smashing windows and burning records. For turning a deaf ear, Hutchin-
son received a harbor full of tea in what came to be known as the “Boston Tea
Party.” No isolated incident, the destruction of what, in today’'s economy,
would be over a hundred thousand dollars worth of private property was fol-
lowed three months later by another successful nighttime raid on a tea ship at
dock. Elsewhere in the area, citizens put the monkeywrench to the construc-
tion of British fortifications by sinking barges loaded with bricks, tipping over
supply wagons, and burning hay intended for use as soldier's bedding.

The Tories of yesteryear lacked only the word “terrorism” with which to brand
the women and men who created the United States of America. One of those
founding radicals, Thomas Jefferson, warned that “strict observance of the
written law is doubtless one of the highest duties of a good citizen, but it is not
the highest.” He further wrote, “To lose our country by a scrupulous adherence
to written law would be to lose the law itself.”

Last century, the institution of slavery was only brought down by prolonged
and determined protest that, at its core, was lawless and destructive of prop-
erty. Slaves used work slowdowns and feigned iliness to hurt cotton produc-
tion. Costly supervision was necessary to prevent deliberate trampling of
crops and breaking of tools. At night, cotton fields, barns, and gins were
burned. Runaway slaves formed guerrilla bands with poor whites and dispos-
sessed Indians, staging swift raids against plantations.

Even the work of white abolitionists, encouraging runaways and funneling
them to safety through the “underground railroad,” was destructive of the pri-
vate economic concerns of those who saw the slave as just another ex-
ploitable resource. As with the former British colonial government, the slug-
gish minds of men in government failed to acknowledge the changing times,
and another war was needed to resolve the issues.

To the west, the invasion of sacred lands was rarely welcomed by the native
tribes of America. Survey markers and telegraph poles were favorite, and vul-
nerable, targets of sabotage. Indians attacked the railroad by unbolting the
rails, or constructing barriers of stacked ties secured to the rails with freshly
cut telegraph wire.

Even the peaceful Hopi were not spared the meddling of industrial society.
In 1891 came a plan to move them out of their clustered mesa-top villages and
onto single-family plots of private land. After survey markers were destroyed,
government troops were dispatched to arrest the leaders responsible. Faced
with a roadblock of warriors armed with bows and arrows, the cavalry officer in
charge lured out a Hopi delegation to talk terms. The Indians were seized and
marched forward as a human shield. Soldiers occupied the village, and native
religious leaders made the first of many trips into imprisonment.

Elsewhere in the West, the introduction of barbed wire in the 1880s saw cat-
tlemen attempt to dominate the formerly public grasslands. Fence cutting wars
resulted, with small ranchers and farmers forming secret societies with names
like the “Owls,” the “Javelinas,” and the “Blue Devils.” Their spies passed in-
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formation about new fencing at nighttime meetings protected bythe use of se-
cret passwords. Sometimes a damaged fence was posted with signs warning
against rebuilding. Estimates of fence cutting damage in Texas alone ranged
from 20 to 30 million dollars. Typical of government response, it became a
more serious crime to cut an illegal fence than to build one.

Similarly, in New Mexico, small groups of raiders from Hispanic communities
calling themselves “Gorras Blancas” (“whitecaps”) cut fence to resist the
takeover of their communal land grants by large Anglo cattle corporations.

Even wild animals resisted the destruction of their homelands under the
hooves of invading livestock. Many of the so-called “renegade” Gray Wolves,
who undertook seemingly wanton attacks on cattle and sheep, were the last
surviving members of their packs and had seen their fellow pack members
trapped and killed. Arizona's “Aguila Wolf” (“aguila” is Spanish for “eagle”)
killed up to 65 sheep in one night. Near Meeker, Colorado, “Rags the Digger”
would ruin trap lines by digging up traps without tripping them. Many of these
avenging wolves were trap victims themselves, bearing names like “Crip,” “Two
Toes,” “Three Toes,” “Peg Leg,” and “Old Lefty.”

Whole communities would marshal their resources to kill the last of the
wolves. “Three Toes of Harding County” eluded over 150 men in 13 years of at-
tacking livestock in South Dakota. As recently as 1920, a trapper worked for
eight months to kill the famous “Custer Wolf.” East of Trinidad, Colorado, ran a
renegade wolf called “Old Three Toes,” the last of 32 wolves killed in Butler
Pasture. This lonely wolf befriended a rancher's collie, who was penned into a
chicken run to keep him away from the wolf. One night they found freedom to-
gether by digging from opposite sides of the fence. The collie never returned
home, and was killed weeks later by a poison bait. Old Three Toes and her lit-
ter of Gray Wolf-collie whelps were discovered shortly thereafter and all were
killed.

Throughout most of the land, the Gray Wolf has vanished, barbed wire rules,
" the natives have lost their sacred soil, and we are largély slaves to the indus-
trial culture born in the coal-fired furnaces of Europe. Resistance, both lawful
and lawless, has come and gone, won and lost, and rernains more “American”
than apple pie. And somewhere, beyond the edge of the ever-spreading
pavement, are tales of solitary wolves and Grizzlies, “traditionals” who shun
the missionaries, wildlands that know only freedom, and small bands of mon-
keywrenchers, wild-eyed and unbending. Is there a future for any of them? Or
more to the point, can acts of sabotage really influence events? History has
proven that resistance can be effective, so let's briefly examine how this is
possible.

Most businesses, both large and small, operate to produce a relatively small
margin of profit, frequently a single digit percentage of overall gross sales.
This small margin of profit is vulnerable to outside tampering, such as a suc-
cessful consumer boycott which reduces sales. A determined campaign of
monkeywrenching affects the other end, by increasing operating costs to the
point that they cut into profits. The random act of sabotage accomplishes lit-



15 Future of Monkeywrenching

tle, but when cautiously repeated, striking weak points again and again, mon-
keywrenching can force an exploitative corporation to expand their security ef-
forts and incur related expenses. Repairs of damages, such as abrasives in
lubricating oil, result in several costs, including downtime. Since many busi-
nesses run on tight budgets or borrowed money, loss of production, even on a
temporary basis, becomes costly. Interest payments on borrowed funds in-
crease, payrolls for idled workers must be met, and buyers of finished prod-
ucts become impatient with missed deadlines. Reputation, as much as other
factors, influences credit; so imagine the chilling effect on banks, finance
companies, equipment manufacturers (who often extend credit to buyers), and
insurance companies (who finance anything these days) when they realize
that a few operators, working in critical wildlands, are more susceptible to de-
lays in repayment.

Production scheduling is so critical to financial planning that most busi-
nesses have various contingencies to minimize the impact of mechanical fail-
ure, inclement weather, and other factors. They may anticipate losing an av-
erage of two weeks to weather when logging in a certain season. Or they may
have plans to rent extra equipment in the event of serious breakdowns. Re-
peated hits by ecoteurs exhaust the contingencies and cut into the eventual
profit.

Some ecotage damage is repaired by funds from insurance companies. |f
the damage is recurrent, the insurer will increase the deductible, thereby forc-
ing the operator into higher out-of-pocket expenses. Insurers will also often
increase premiums, insist on higher security expenditures, and may even can-
cel coverage. Of course, the operator's standing with his insurance company
is of critical importance to his lenders.

Increases in security costs include pay for guards, guard dog services, se-
curity fencing and lighting, and mundane security measures, like driving all
heavy equipment to a single secure location (resulting in higher operating
costs and lost work time). Heavy equipment is especially vulnerable to sabo-
tage, with downtime often costing more than $50 an hour. Security expendi-
tures can be increased by including urban targets like warehouses, mills, and
offices for ecotage.

In addition, if smaller supporting businesses fear the impact of moikey-
wrenching against a business to which they sub-contract, they may hesitate to
do business, or increase their charges to compensate themselves for also be-
coming targets.

Ultimately, the entire industry and its financial backers must be made aware
that operations in defacto wildemess areas face higher risks and higher costs.
Press coverage of monkeywrenching can drive this point home and alert the
public in a manner that hurts the corporate image. The charge that monkey-
wrenching alienates public opinion stems from an incomplete understanding of
propaganda and history. Scientific studies of propaganda and the press show
that the vast majority of the public remembers the news only in vaguest out-
line. Details rapidly fade from memory. Basic concepts like “opposition to
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logging” are all that are retained. History informs us that direct action engen-
ders as much support as opposition. The American Revolution saw as many
colonists enter the Tory ranks as enlisted in the Continental Army. During
World War I, as many Frenchmen joined Nazi forces as participated in the fa-
mous French Underground. The majority of the public floats noncommittally
between the conflicting forces.

Finally, the actions of monkeywrenchers invariably enhance the status and
bargaining position of more “reasonable” opponents. Industry considers main-
line environmentalists to be radical until they get a taste of real radical ac-
tivism. Suddenly the soft-sell of the Sierra Club and other white-shirt-and-tie
eco-bureaucrats becomes much more attractive and worthy of serious negoti-
ation. These moderate environmentalists must condemn monkeywrenching so
as to preserve their own image, but they should take full advantage of the cre-
dence it lends to their approach.

As for other types of activism, picketing and sit-ins quickly lose their news-
worthiness. Boycotts can't touch primary industries because these resource
extraction industries do not sell directly in a consumer market. Even letter-
writing campaigns and lobbyists are losing ground as the high cost of televi-
sion advertising places election financing in the hands of well-heeled industrial
and labor union PACs (Political Action Committees set up to undermine cam-
paign “reform” laws).

In these desperate times, it is difficult to be both close to Earth and opti-
mistic about her future. The hope that remains is found in the minds of those
who care, and the hearts of those few who dare to act.



CHAPTER 3

DEVELOPMENTS

Clearcuts springing up in every nook and cranny of the National Forests;
high-voltage power lines marching arrogantly across desert valleys and Mid-
west farms; seismograph crews scarring roadless areas with their bulldozers,
thumper trucks, and explosives; survey stakes and their Day-Glo orange
flagging warning of who-knows-what awful scheme; and the ubiquitous signs of
overgrazing on public lands are the hallmarks of the industrial siege on the wild
and open space areas of America. As Ed Abbey said, it looks like an invasion,
an invasion from Mars.

As good patriots, lovers of our native land, it is our duty to resist invasion
and to defend our planet. The following chapter describes some of the {ools for
that defense. A hammer and nails to save the forests, a pair of gloves to pull
up survey stakes, a socket wrench for power towers . . . and so on.

The assault on wild nature is on marginal financial ground. By making it cost
even more, a few monkeywrenchers can stop the destruction in many places
and slow it in others. As evidence of how effective even a few actions can be,
look at the hue and cry being raised by the timber industry, their flunkies in the
Forest Service, and their hired politicians over a small number of tree-spiking
operations. If they multiply their efforts, wilderness defenders can save signif-
icant blocks of wild country.
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TREE SPIKING

Tree spiking can be an extremely effective method of deterring timber sales,
and seems to be growing more and more popular. Mill operators are quite wary
of accepting timber that may be contaminated with hidden metal objects—
saws are expensive, and a “spiked” log can literally bring operations to a
screeching halt, at least until a new blade can be put into service. The Forest
Service and timber industry are very nervous about spiking—when they or the
media raise the subject of monkeywrenching, this is the form most commonly
discussed. Agency and industry officials are loath, however, to raise the
subject. Indeed, the Forest Service (FS) often fails to publicize incidents of
spiking, on the theory that the less the practice is publicized, the less likely it
is to spread. When the Freddies (FS officials) do publicly acknowledge that a
spiking has occurred. they often make a considerable effort to find the perpe-
trators, even to the point of offering substantial cash rewards. (No modern-
day tree spiker has been caught, however.)

There are two basic philosophies of tree-spiking. Some people like to spike
the base of each tree, so that the sawyer, in felling the tree, will almost cer-
tainly encounter one of the spikes with the chain saw. This would at the very
least require the sawyer to stop and sharpen the saw, and might require the
replacement of the chain. If this happens with enough trees, the amount of
“down time” caused to the sawyers would pose a serious hindrance to opera-
tions. In this type of spiking, the spiker drives several nails (or non-metallic
spikes, about which more later) at a downward angle into the first two or three
feet above ground of each tree. The nails are spaced so that a sawyer, in
felling the tree, is likely to hit at least one of them.

There is an objection to this type of spiking—the possibility, however re-
mote, that the sawyer might be injured, either by the kickback of the saw
striking the nail, or by the chain, should it break when striking the spike. A
friend of ours who worked for many years as a logger in Colorado says that in
numerous incidents of striking metal objects with his saw—including one time
when the impact was great enough to cause him to swallow his chaw of to-
bacco—he never once had a broken chain or was otherwise hurt. Yet the
possibility is there. Because of this possibility, we do not recommend this type
of spiking.

The second philosophy of tree spiking is to place the spikes in the trees well
above the area where the fellers will operate—as many feet up the trunk as one
can conveniently work. The object of the spiking in this case is to destroy the
blades in the sawmill. Since in large mills the blades are either operated from a
control booth some distance from the actual cutting, or are protected by a
P'axiglas shield, this method is unlikely to cause anyone physical injury even
shouid a blade shatter upon striking a spike, which is unlikely. It is true that in
small, “backyard” sawmills the operator might be standing close to the blade,
but we assume that anyone contemplating spiking would never consider doing
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it on other than large timber sales where the trees are destined for a corporate,
rather than a small, family-operated mill. Locally owned and operated sawmills
are seldom a major threat to wilderness. The major threats come from the big,
multinational corporations whose “cut-and-run” philosophy devastates the land
and leaves the local economy in shambles when all the big trees are cut and
the main office decides to pull out and move to greener pastures.

| anticipate an objection at this point. “Wait a minute,” someone says, “if the
purpose of spiking trees is to save them from being cut, then what good does it
do if the tree wrecks a blade in the mill? It's too late to save the tree, isn't it?”
The answer is that the value of spiking is as a long-term deterrent. If enough
trees in roadless areas are spiked, eventually the corporate thugs in the timber
company boardrooms, along with their corrupt lackeys who wear the uniform of
the Forest Service, will realize that timber sales in our few remaining wild areas
will be prohibitively expensive. And since profits are the goal, they will begin to
think twice before violating the wilderness.

In many cases, people have spiked timber in a threatened area, and then
have sent (anonymous!) warning to the authorities. If this is done before the
timber has actually been sold, the effect on competitive bidding can be con-
siderable. (The Forest Service plans timber sales years in advance, but actual
sale of the timber to a logging company is one of the last steps in the process.)
In fact the sale may be quietly dropped. In cases where the timber has already
been sold prior to spiking, the Freddies (upon receiving a warning) have sent
crews into the woods to locate and remove the spikes—at substantial expense
in overtime to the agency. If this happens often enough, it can not fail to re-
duce the total number of timber sales substantially, particularly in this era of
federal budget deficits.

We will describe here several methods of spiking trees, go into the “when”
and the “where” of spiking, and deal with the sensitive matter of when and how
to announce a spiking. First, though, we stress some basic security consider-
ations.

Spiking trees is potentially dangerous. The Forest Service has increased its
law-enforcement budget considerably in the last few years, and one reason
has been the increased incidence of monkeywrenching. Another reason for in-
creased law enforcement has been the stepped-up campaign by the Feds to
eliminate marijuana growing from the public lands, but it should be obvious that
a cop in the woods looking for dope will arrest any monkeywrenchers he or she
might encounter by chance as well.

The Freddies (and other Federal land-use agencies as well) are becoming in-
creasingly sophisticated in law enforcement, and it is foolish to underestimate
them. According to a 1986 column by Jack Anderson, these agencies employ
such tactics as surveillance (of suspicious persons), and mail interception
(presumably again involving those who have for some reason attracted their
suspicions). They may have agents in the woods in plain clothes, posing as
hikers, campers, or fishers; and it is even possible that agents might be in the
woods at night on stakeouts, equipped with night-vision devices.
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If a monkeywrencher is contemplating spiking trees in a remote roadless
area long in advance of a timber sale, the chances of encountering cops are
relatively slim. Conversely, if a highly controversial timber sale is involved,
especially one in which monkeywrenching already has been committed or at
least threatened, the danger to the monkeywrencher is very real. For this rea-
son alone it is preferable to spike trees preventively, rather than as a last-ditch
effort to save a seemingly doomed grove.

Most veteran tree spikers agree that tree spiking should never be done
alone. In addition to the person or persons who are doing the actual spiking, at
least one person should have the sole duty of acting as lookout. Some experi-
enced tree spikers recommend three lookouts for both spiking and silent pin-
ning. At the first sign of any other people in the vicinity, spiking should cease
and the team should quietly withdraw. The team should use the drop-off and
pick-up method of access, and should follow all recommended precautions as
to clothing, footwear, and tools (see the Security chapter).

Some experienced tree spikers, however, argue that it is best to always
monkeywrench alone, even with tree spiking, so that you never have to worry
about the reliability of your partner. They argue that careful reconnaissance of
the area to be spiked, a planned and scouted escape route, and frequent
stopping to listen make solitary tree spiking safe.

Spiking is much easier done in daylight than in the dark. A team can work
much faster in full light, and in darknessiit is all too easy to be sloppy and fail to
cover up the signs of your activities. If a team is spiking in a remote roadless
area and takes full security precautions, they can operate securely in daytime.
In daylight one is more likely to encounter other humans in the woods, but al-
most any activity in the woods at night, if detected, will be deemed suspicious
and investigated.

Assuming that spikers are working in a remote roadless area, and are not
working during the hunting season (a dangerous time to be out in the woods,
since on much of the public lands the highest period of use occurs at this
time), the greatest danger will be from casual encounters with Forest Service
field personnel—timber markers, survey crews, and the like—who might be
working in or near your area. Try to know where these crews are working at all
times. If you have a source within the agency, fine, but you can more safely
get this information from continued observation and from knowing your area
well. Crews tend to work in the same area for weeks at a time, and often live in
temporary field quarters (trailers or even tents) rather than commute every day
from the District Ranger Station or Supervisor's Office. Another type of people
you might encounter in the woods, especially if you are working in the area of a
timber sale which has already been announced for public bidding, are repre-
sentatives of logging companies who might be checking out the timber before
deciding their bids. Needless to say, you do not want to fall into the hands of
these people.
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THE WELL DRESSED TREE SPIKER

A: Concealing headgear (cold weather G: 14-to 18-inch bolt cutters (carried from

watch cap shown); B: Felt-tip pen; cord sting); H: Spike nail with reinforced
C: Pockets with flaps; D: Hammer with sificon silencer; I: Lightweight jacket in
lanyard to free hand for using cutters; forest colors.

E: Cheap cloth gloves; F: Running shoes;
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When to Spike Trees

A general rule on when to spike might be, “the earlier the better.” If one waits
until just before the timber is sold, security problems are greater, and it will be
easier for the authorities to locate the spikes. If one spikes several years in
advance of a sale, nature has time to disguise the work by growing completely
over the spikes. Of course, if the Freddies have already marked the bound-
aries of the sale area (or even the individual trees to be cut), the spiker knows
exactly where to work without any guessing. Nevertheless, with proper intelli-
gence monkeywrenchers can have a good idea of where future timber sales will
be long before the marking stage.

The Forest Service earmarks specific timber sales five years in advance.
Moreover, in their 50-year Forest Plans, the Freddies conveniently identify all
of the concentrations of “commercial” timber in each National Forest—and all
too often, they openly acknowledge that they intend to cut almost all of it,
sooner or later. (See “Target Selection” in the Basic Security section in the
Security chapter for secure means of keeping posted on what an agency is up
to.) Study the data and identify areas of critical interest to you that appear to
be threatened. With plenty of advance warning, you can act deliberately and
precisely.

Since activists may be unable to attend to all timber sales well in advance,
much monkeywrenching will occur at the last possible minute; so it is helpful to
have a basic knowledge of timber marking practices. Unfortunately, there is
no uniform system, and practices may change from time to time. Timber mark-
ers generally use spray paint, although sometimes flagging (or flagging and
paint) is used to mark the boundaries of the area (the “unit”) within which cut-
ting will take place. One color will be used to mark the perimeter, while another
color will be used to mark individual trees to be cut within the unit. /n a
clearcut, only the perimeter is marked, since everything within is to be re-
moved. A given timber sale will usually have several units within it, and they
may be widely scattered or close together. You may see numbers painted on
some of the trees—these are the unit numbers. At the present time in the
Northern Rockies—the region with the most roadless areas threatened by the
FS—the Freddies are using red or orange paint to mark unit boundaries, and
yellow or blue paint to mark the trees within the units which are to be cut. Trees
to be cut are sometimes marked with an “X,” although sometimes only a hori-
zontal slash of paint is used. But beware—in timber sales in which most but
not ali of the trees are to be cut, the trees which are to be leff may be painted.
Because of the many differences in marking practices, you should know the
system being used in your area.

National Forests list timber sales years in advance. Some even indicate if
they are in roadless areas and which roadless areas. The safest and most ef-
fective tree spiking is done in proposed timber sales years in advance. Spik-
ing ideally should occur before any road building or even surveying is under
way. Such advance spiking should be announced to prospective timber buy-
_ers and the Forest Service, but not the media. The presence of spiked trees in
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timber sale areas will reduce the commercial value of such sales and turn off
potential bidders. The cost of identifying and removing spikes may make the
sale so expensive that even the Forest Service—which habitually sells timber
at a loss to US taxpayers—will dropit.

Spiking trees many years ahead of their scheduled sale has several advan-
tages. Little money has been invested in surveying, road building, preparing
environmental assessments, and the like; so the authorities have less incen-
tive to go ahead with a timber sale. It's more difficult for the Freddies to locate
spiked trees years after spiking, and without easy road access they are less
likely to search for spikes. Timber buyers have not committed resources to
the area and it may be easier for them to simply not bid on a risky, possibly ex-
pensive proposition. Also the monkeywrencher's chances of being encoun-
tered are slim. The advantage of advising only the agency and prospective
timber buyers and not the general media, is that there will be no public loss of
face if the sale is quietly dropped or left without a bid because of the spiking.
In some cases, spiked timber has been sold and cut at a considerable financial
loss to both the Forest Service and the logging company so that they do not to
appear to be intimidated by a widely publicized tree spiking.

Basic Spiking Techniques

Basic spiking requires a large hammer and large nails. It is difficult to drive
large nails into a tree with an ordinary carpenter's hammer. The best type of
hammer to use is one of the “single-jack” variety (a one-handed sledgeham-
mer) with a head weighing 2-1/2 or 3 pounds. Nails should be large, but not ex-
tremely large; the larger the nails, the more time and energy are required to
drive them. A 60 penny (60d) nail is a good size. This is about 6-1/4 inches
long and is the largest “common” nail readily available in most building supply
stores. Larger nails (called spikes) are sold by their size in inches. Spikes
should not be needed in most cases, although they are useful for extremely
large trees.

Another tool should probably be added to the basic spiking kit: a small pair of
bolt cutters, powerful enough to cut the heads off the nails. The reason to add
this tool is that in several cases, the Freddies have sent crews into the woods
to locate (with metal detectors) and remove (with crowbars) as many spikes as
possible. Cutting the heads off the nails (after driving them nearly all the way
into the tree) should make the Freddies' task all the more fun. Drive the nail
almost all the way into the tree. Cut the head off with the bolt cutters. Then,
drive the now-headless nail the remainder of the way into the tree. Remem-
ber, the more time and money the Freddies expend removing spikes, the fewer
trees will be cut and the more wilderness saved. We cannot overestimate the
value of removing the heads from the nails. We have heard of at least one
case in which the Forest Service has located trees with spikes so treated—
and has been unable to remove the nails. Although the Freddies publicly an-
nounced that they had removed all the spikes, the sale was quietly scuttled.

Since the more trees spiked, the greater the deterrent factor, one nail per
tree ought to suffice. To deter a major timber sale, the spiking of several hun-
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dred trees might be a worthy goal, but even a few dozen spiked trees will be of
some deterrent value. It might be noted that on Meares Island in British
Columbia, opponents of logging, working systematically and in teams, have
spiked literally thousands of trees to great effect. But spiking does not have
to be on this scale to be effective.

Trees should be spiked at various heights above the ground. While it is ac-
ceptable to drive some of the nails in at the height of a standing person—the
most convenient place—an effort ought to be made to place them higher.
There are a couple of reasons for this. First, nails placed above head height
will be more difficult for investigators to spot, and second, if all the nails are
driven in at the same height, the searchers' task will be easier. There are a
number of ways to place nails high. Climbing spikes (metal spurs which attach
to boots, used in conjunction with a waist belt) work well. Climbing spikes are
fairly expensive when purchased from forestry supply houses, but it may be
possible to locate an old pair (they are used by smoke jumpers and others in
forestry work) or to improvise a pair. Or, a spiker can fabricate a light, portable
ladder which can be carried from tree to tree. Another method would be for the
spiker to stand on a partner's shoulders while driving the nails. Climbing tree
stands, used by archery hunters, are easily carried, quiet, and allow you to

Spiking at an angle at a low level to A bridge timber spike and single jack

prevent felling of the tree. hammer for use with very large trees.
Smaller spikes are fine for general use
and can be driven in with a heavy
standard hammer.
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climb a tree fairly quickly. The good ones will not harm the tree or leave marks.
(Practice first! Inexperienced users have been injured when their tree stands
collapsed under them.) In regions that get considerable snowfall, a good solu-
tion would be to spike in the winter, using skis or snowshoes when several feet
of snow cover the ground.

Some effort should be made to cover the signs of the work in a spiking oper-
ation. Again, the ideal spiking would take place several years before a timber
sale, giving nature a chance to hide the evidence by growing over the nails.

However, in many cases a spiker will not be able to do the job far enough in
advance for bark to grow over the nails. In such cases, after driving the nail in
flush, the head of the nail should be covered so as to camouflage all signs of
the work. A piece of bark fixed with glue, liquid wood, or cement over the nail
is best, but pitch might be used, or in a pinch, paint the color of the bark. A
brown felt marker can also be used to disguise the shiny head of the nail after it
is driven into the tree.

—Bill Haywood

FIELD NOTES

* For large old-growth trees, “bridge timber spikes” (about one foot long) can
be particularly effective. These spikes cost about 70 cents each and require a
stout arm to drive. A heavy hammer (small sledge) that can be gripped with
both hands may be the best tool. Building supply stores sometimes have
these large spikes in bins with the rest of the nails.

* A hand-operated bit and brace can be used to drill holes into trees for inser-
tion of “super spikes.” After drilling the hole, a section of sharpened rebar can
be driven into the tree. Be sure to cover the hole with bark (liquid wood or some
other adhesive can be used to secure the bark). This method of spiking is very
labor-intensive, but it shouldn't take many such spikes to deter cutting.

* Field experience in using 60d spikes in pine, fir, and spruce shows that
they can be de-headed prior to driving them. This eliminates the necessity of
carrying bolt cutters in the field. Always bring a punch to drive the de-headed
nails below the surface of the tree. This makes removal nearly impossible.

* To avoid leaving telltale nail heads around a spiking site, glue a plastic
magnet on the top jaw of your bolt cutters. This way, the heads can be col-
lected when cutting off the heads of nails in trees.

* The distinctive marks left by your particular bolt cutters will be destroyed
by pounding in the spikes. The marks on the jaws of the bolt cutters can be re-
moved by simply filing the jaws. Such distinctive marks could constitute evi-
dence if you were charged with the crime.

* When using bolt cutters to de-head spikes, always wear goggles or other
eye protection. The heads of the nails can really fly.

* Most large (8" to 12") spikes are either 5/16 or 3/8-inch in diameter.
Choose bolt cutters with a slightly larger capacity than your spikes, i.e., one-
half-inch or larger. (Spike metal falls into the “soft” or “medium” category on
the “capacity chart,” which is a small metal tag affixed to each set of bolt cut-
ters.) Cutters with greater capacity cut easier and faster and last longer.
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* The type of tree may dictate the size of your spikes and whether or not you
de-head them before driving. Pines and cedars are relatively soft, allowing
even de-headed 60d nails to be driven in without bending (a de-headed 60d nail
would likely bend in harder wood). Douglas-fir is a bit harder; spikes smaller
than 5/16-inch diameter should not be de-headed prior to driving. Old-growth
hemlock is exiremely hard. Experiment with the various tree species in your
area.

* Some field reports indicate that with large spikes (60d or larger) it is possi-
ble to employ the following method: (1) Drive the spike half-way into the tree.
(2) Cut off the portion of the spike protruding from the tree, using bolt cutters or
a hacksaw. (3) Using the loose portion of the nail as if it were a center punch,
drive the imbedded part of the nail asfarinto the tree as it will go. (4) Remove
your “center punch,” caulk the hole, and disguise it.

* Avoid imported (Korean, Taiwanese, etc.) spikes; buy US or Canadian
brands. Cheap imports may be softer and bend easier when driving.

* In spiking a large timber sale, concentrate on the part of the sale closest to
the main road as this will tend to dissuade the contractor from cutting the rest
of the sale. (The Forest Service has allowed some logging firms to cancel the
timber sale contract after encountering spiked trees.)

* For extra effect, combine large and small nails. Use only one large spike
per tree, but pound in several smaller nails as well. This is a good job for a
partner who cannot drive in large spikes, and it further protects the tree. The
metal detector can't tell the difference between large and small spikes.

* A military surplus green canvas ammo bag is perfect for transporting
spikes in the woods.

* You can use a fanny pack to carry your spikes. The weight is easier to
carry on the hips than on the back. During the actual spiking, put the fanny
pack in front to use like a carpenter's apron.

* For a major spiking operation, you may wish to stash a box of spikes in the
woods in the summer (when access is easier), and then ski in during the winter
and do the spiking. Be sure to hide the spikes where you can find them even if
they are buried under several feet of snow.

* Do not lubricate spikes for easy driving. Most lubricants are petroleum
derivatives, all of which are poisonous to trees. Vegetable oils are nearly as
toxic. They have the added disadvantage of attracting decomposers (bugs
and fungi) as they go rancid. The bottom line is that nothing belongs in a tree
except wood.

* Some concerned folks have recommended that spikes be sterilized in rub-
bing alcohol or hydrogen peroxide. But medical advisers argue that rubbing al-
cohol or hydrogen peroxide would be more harmful to the tree than anything on
relatively clean spikes.

* In addition to the security reasons for wearing gloves, they will protect your
hands. A hard day of pounding spikes can blister the hands of the toughest.
Besides being painful, blisters might be considered evidence against someone
suspected of spiking.



27 Developments

* Some experienced tree spikers suggest that notification of spiking is best
done by issuing a blanket warning after marking a few trees for demonstration
purposes (with a spray painted white “S”), and spiking every tree in the poten-
tial logging area.

* Tree spiking is noisy. Some spikers suggest drilling a hole to accommo-
date the spike—thus reducing the amount of noisy hammering. The problem
with this is that it severely limits the number of trees that can be spiked in a
given amount of time.

Here in the Northwest, security is a major concern. What I've found to work
well is spiking in the rain. (You get soaked, but you don't leave tracks!) Rain
drastically reduces the noise produced by hammering. Rain also seems to
keep the Freddies indoors. -

| also write my communiqués in the winter, after the snows have come. ltan-
noys the hell out of the loggers when they know they can 't look for your work
until late spring.

One last suggestion: Since metal detectors are the rage of late, | also pound
in scores of small standard-type nails. They may not stop a sawblade but they
will frustrate the piss out of the guy or gal with the detector It also helps to
camouflage where | put the real spikes.

—Banana Slug

* An amusing sidelight on tree spiking is that the Inyo National Forest has
spiked snags with 14 to 16 penny nails to “armor” them against wood cutters.
The Forest Service is protecting the snags for wildlife habitat.

Advanced Tree Spiking Techniques

Helix (spiral) nails are the ultimate in metal spikes—these are the type of
nails that were used in large quantities on Meares Island. The spiral makes the
nail extremely difficult to remove, and removal is virtually impossible when the
head of the nail is clipped off. These nails come in three sizes suitable for tree
spiking: 8", 10", and 12" long. While the 8" size is adequate for most jobs, the
10" and 12" sizes can be driven even when the head has been removed in ad-
vance—a great advantage. Driving these spikes is not easy. You will need to
be in shape. You may want to use a heavier hammer. A flat-faced, 3 pound
sledge with a long handle (18") is ideal for driving large helix spikes.

You may have to look around to find helix spikes; not all building supply
stores carry them. They are expensive, but much less so if bought by the box.
Call around (use a pay phone) to check on availability and price (prices may
vary widely). If you need an excuse for buying them, say you are building a
bridge to a piece of remote property owned by your uncle. Use the same pre-
cautions to protect your identity in buying helix nails that you would use with
any unusual item—never buy such nails in your own community (unless it is a
large city), never go back to the same store twice, and never leave such things
lying around your house or car.

Good quality, US-made 20"-24" bolt cutters (cost about $80) are adequate
for 60d spikes or helix spikes 8" and smaller. You can easily carry this size
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bolt cutters in the woods to de-head your spikes after you drive them most of
the way into the tree. You can then drive them in the rest of the way without
their heads.

For 10" and larger helix spikes, 30"-36" bolt cutters are necessary. De-head
these spikes at home (large bolt-cutters are cumbersome and heavy to carry in
the woods). These larger spikes can be easily driven in without their heads.
You may prefer to rent one of these larger bolt cutters for a day or two and de-
head an entire box of spikes at home. If you do rent one (to save the cost of
purchase), do not leave your ID as security. Instead, leave a cash deposit
($150 generally required) which will be refunded when you return the bolt cut-
ters.

— Jeanne Carr

FIELD NOTES

* Various exotic methods have been suggested for putting spikes into trees,
ranging from crossbows to muzzle-loaders to shotguns to spear guns. None of
these seem to be worth the trouble, according to serious tree spikers who have
tried them. Stick to the basics. Similarly, suggestions have been made that
shooting bullets into trees would have the same effect as spiking. We discour-
age this for several reasons: the hydrostatic shock to the surrounding tissue
in the tree from a bullet; the possibility of poisoning the tree if copper-jacketed
ammo is used; the unlikelihood of bullets in trees being effective saw-dulling
agents; the increased legalrisk that comes from using firearms; and the secu-
rity problem of noise from firearms. Previous suggestions for using nail guns
(“power -actuated fastening systems”) are also now rejected due to noise, inef-
fectiveness, and greater complexity.

* Resistance to logging should not be restricted to tree spiking. Many of the
other techniques described in Ecodefense can be effective against logging.
One other tactic is to cut the cable used in skidding logs through steep terrain.
At night the cables are slack. Tape the cable before hacksawing and use ca-
ble clamps to secure the cut end to a nearby tree.

* Keep in mind that metal detectors are not very reliable. After the extensive
and intensive spiking of old-growth cedar on Meares Island in British Columbia,
MacMillan Bloedel timber company had poor success in locating tree spikes.

* Most experienced tree spikers argue for keeping tree spiking simple: good
old-fashioned plain steel 6 inch spiral spikes driven in with a regular hammer
and countersunk one inch below the bark with an industrial punch. More elabo-
rate techniques involve heavier equipment, greater expense, more time. Sim-
ple spiking is easier and faster.

* “Traditional” spiking, as described above, is relatively simple and quite ef-
fective. However, the serious eco-raider might do well to consider some of the
alternative methods described by T. O. Hellenbach later in this chapter. These
methods require more specialized equipment, and are therefore more costly to
the spiker, but they offer distinct advantages, both in security and effective-
ness.
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Spiking Security

v Watch for maintenance crews working at night.

v Resist the temptation to use your spiking nails around the house. Exami-
nation of spikes can determine their manufacturer, and it's best not to have
similar nails where you live.

V In places where spiking is rampant, the authorities may go so far as to
“dust” trees with dyes in powder form. These powders are almost invisible to
the naked eye, but will show up under an ultraviolet or “black” light. To avoid
exposing oneself in such a situation, minimize contact with the tree (you need
not hug it!), put your gloves in a plastic bag when you are done (if you're not
disposing of them immediately), and launder your clothes after you get home.
You might also purchase an ultraviolet light (available from scientific supply
houses, novelty and “head” shops). In this age of budgetary restraints, how-
ever, the Freddies are not likely to go to this extreme except in special cases.

v Be cautious when buying large quantities of nails. Although nails are com-
mon items and their possession (in the absence of other evidence) would con-
stitute only the barest of circumstantial evidence, it would be wise never to buy
them where you are known or might be remembered.

v Be careful about leaving fingerprints on spikes. After purchasing them,
carefully wipe them clean and place them in a cloth bag or wrap them up to be
carried in your pack for field use. Wear gloves while spiking trees (see below)
and do not touch the spikes unless your hands are gloved.

Federal Anti-Spiking Legislation

The so-called “Anti-Drug Abuse Act of 1988" (Public Law 100-690, 100th
Congress) became law in November 1988, amid great media hoopla. This docu-
ment is well worth perusing despite its 350 pages. In addition to containing a
number of provisions which seem to sacrifice some of the most basic civil liber-
ties for the “war on drugs,” PL 100-690 also contains clauses, added as
“riders” to the original legislation, that haven't the remotest connection with
fighting drugs.

One of these added provisions is of interest to monkeywrenchers, for it
specifically targets tree spikers who operate on the public lands. This subsec-
tion is entitled “Hazardous or Injurious Devices on Federal Lands,” and amends
existing law (Chapter 91 of Title 18, US Code). Rather than attempt to para-
phrase the wording of this section, I'll quote verbatim from some of the most in-
teresting passages:

Whoever - (1) with the intent to violate the Controlled Substances Act, 2)
with the intent to obstruct or harass the harvesting of timber, or (3) with reck-
less disregard to the risk that another person will be placed in danger of death
or bodily injury . . . uses a hazardous or injurious device on Federal land, or on
an Indian Reservation . . . shall be punished under subsection (b).

Subsection (b) spells out the penalties:

(1) If death of an individual results, {the person convicted] shall be fined un-
der this title or imprisoned for any tesm of years or for life, or both; (2) if serious
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bodily injury to any individual results, be fined . . . or imprisoned for not more
than twenty years, or both; (3) if bodily injury to any individual results, be fined
. . . or imprisoned not more than ten years, or both; (4) if damage exceeding
$10,000 to the property of any individual resuits, be fined. . . or imprisoned for
not more than ten years, or both; and (5) in any other case, be fined . .. orim-
prisoned for not more than one year.

The law goes on to specify that if anyone is convicted under this subsection
a second time, the minimum penalty shall be imprisonment for up to ten years,
regardless of the magnitude of the offense. The law also spells out the differ-
ence between “serious bodily injury” and “bodily injury”; the latter can be as
simple as “a cut, abrasion, bruise . ..” There are detailed descriptions of what
constitutes a “hazardous or injurious” device. After describing the usual “guns
attached to trip wires” and “explosive devices” that we've all read about in
Reader's Digest“drug menace” articles, the law gets into some specifics obvi-
ously aimed at monkeywrenchers rather than pot growers: singled out are
“sharpened stakes,” “nails placed so that the sharpened ends are positioned in
an upright manner,” and “tree spiking devices including spikes, nails, or other
objects hammered, driven, fastened, or otherwise placed into or on any timber,
whether or not severed from the stump.

The well-read monkeywrencher will notice that the “hazardous or injurious
devices” described in this law could describe road spiking devices as well as
tree spikes.

Some other provisions of this law are also of interest to monkeywrenchers.
Both the Bureau of Land Management (BLM) and National Park Service (NPS)
are getting funds to beef up their law enforcement presence (to combat drugs,
of course) and the Forest Service is to double the number of their new drug
cops, from 500 to 1000! These drug cops have already been employed to
counter protesting conservationists in the woods (including those practicing
non-violent civil disobedience), and they can be expected to continue doing
this. Anyone contemplating any variety of monkeywrenching should be aware
of this increased law enforcement presence on the public lands. The “Anti-
Drug Act” also gives Forest Service law enforcement officers authority to con-
duct investigations on non-government lands, assuming that those investiga-
tions are of crimes that took place on Federal lands. This opens the door to the
possibility that Freddie cops might conduct surveillance or investigate sus-
pected monkeywrenchers in or around the activists' homes or places of em-
ployment, or anywhere else for that matter.

The swift passage of anti-spiking-legislation is an indication of how effective
spiking has become in deterring timber sales. After several years of the Fred-
dies and their friends in the timber industry dismissing spiking as a trivial mat-
ter, we have seen in some parts of the country a media blitz during the last
couple of years portraying a veritable epidemic of spiking. Since even before
the passage of the recent law adequate legislation (albeit not as specific) ex-
isted under which anyone caught spiking could have been (and certainly would
have bezn) prosecuted, one might say that the current legislative effort to
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single out spiking is at least in part propaganda to assure the media and timber
industry that the government is acting vigilantly to counter the growing wave of
monkeywrenching.

This is not to trivialize the import of the new law. The Forest Service in par-
ticular has begun to feel the pressure caused by monkeywrenchers, and they
see that if current trends continue, their “business as usual” policy won't be .
tenable much longer. They no doubt see the new law as a tool with which to
turn back the clock to those happy days of a decade ago when almost no one
seriously challenged their policies. In order to turn back that clock, they will
try hard to catch wrenchers in the act, and to impose the maximum penalty on
them. Unfortunately for the Forest Service, it is too late to go back to the days
when there was no organized dissent. Too many people realize that the Forest
Service's lip service to “public input in the forest planning process” and all their
pious words about “working within the system” are just that—words. Some of
those people are so angry after “working within the system” for years without
seeing that system budge, meanwhile watching the plunder of the planet con-
tinue unchecked, that they are ready to break the law, even at the risk of their
lives and liberty, to try to stop that plunder.

A case in point is this: In October 1987, the State of California passed two
laws (Senate Bill 1176 and Assembly Bill 952) aimed at deterring tree spikers,
even though a law on the books since the 1870s already made spiking a
felony. The first of these laws provides graduated penalties for anyone con-
victed of tree spiking. For “simple spiking” the penalty is up to three years im-
prisonment. For a spiking that results in bodily injury to someone, the penalty
is up to six years in prison. For a spiking causing “great bodily injury” to some-
one, the penalty is up to nine years imprisonment. The second law makes it a
misdemeanor “to possess a spike with the intent to spike a tree.” The passage
of these laws was widely reported in the California press at the time. Yet if
newspaper articles are any indication, several spikings occurred in the state
during 1988, despite the new legislation.

In part, the California laws were passed due to widespread publicity following
the incident earlier in 1987 at the Cloverdale, California, sawmill in which a
sawyer was seriously injured when a saw in the mill came into contact with a log
containing a metal spike. That spiking was apparently not environmentally
motivated, but no matter. Radical environmentalists were widely blamed for
causing the injury to the millworker. This underscores something repeatedly
stressed in both Ecodefense and in the old Ned Ludd column of the Earth First!
Journal in the 1980s, namely, that monkeywrenching should be aimed at ma-
chines, not people, and that the purpose of spiking is to save trees. Every
time a tree goes to a mill—spiked or not—that tree has been lost. Anyone
spiking trees has a moral obligation to notify the “proper authorities” that a par-
ticular area contains spiked trees and that it would be hazardous to cut those
trees. This should be done with all due concern for the monkeywrencher's se-
curity, but it should be done before those trees are scheduled to be cut.
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If the government does succeed in slowing down the wave of spiking (and
this is dubious, given the method's obvious effectiveness) it will succeed only
because monkeywrenchers have switched to other tactics, equally damaging
to the industrial state but perhaps not as widely anticipated as spiking. Right
now, the Forest Service is watching especially for spikers; a major arrest would
boost the morale in the corporate boardrooms of LP, MAXXAM, and their ilk.
This means that spikers should be extremely vigilant, but it also might provide
the opportunity for monkeywrenchers to strike other, more vulnerable targets
as well. Going after logging equipment, for instance, causes more immediate
financial losses to the industry than spiking. The monkeywrencher should be
aware, however, that with all those extra Freddie cops in the woods, seemingly
unguarded equipment just might be staked out. Still, there are loads of other
possibilities and some of them do not require any incriminating specialized
equipment. Systematic plugging of culverts, to cite one example, hasn't been
employed nearly as much as it deserves to be. Done on a large enough scale,
it could do millions of dollars damage to the bloated system of logging roads in
the National Forests.

We should take heart from the passage of draconian laws; this means we are
actually having some effect on the industrial state. We should also be flexible,
and able to adapt to changing circumstances. It is almost a cliché that gener-
als are forever fighting wars using the tactics of the previous war. Generals
can afford to do this, since it is the common soldier, not the general, who pays
the penalty. Monkeywrenchers are in the front ranks, and can't afford to get
careless. Keep on fighting, but be careful!

—Smokey Bear

FIELD NOTE

* British Columbia recently established tree spiking as a major crime. Penal-
ties are six months and $2,000 for spiking; three years and $10,000 fine if
physical injury or property damage occurs for spiking any tree, whether living,
dead, standing, fallen, limbed, bucked, or peeled. Itis also an offense to aid,
abet, or counsel another to spike timber; to carry spikes or other potentially
hazardous objects with the intent to spike timber: six months and $2,000. (Of
course, no one involved with the publication or distribution of Ecodefense
abets, aids, or counsels anyone to spike timber.)

TREE PINNING:
The Art of Silent Spiking

Just as spiking is named for the spike-like quality of the fifty and sixty-
penny nails used, so “pinning” is named for a lowly steel pin which, buried in the
tissue of a living tree, is designed to wreak havoc with the butchering blade of
the sawmill. As levels of protective security increase to stem the swelling tide
of tree spiking, silent new methods will become necessary for those coura-
geous enough to infiltrate the guarded stands of condemned trees. The loud
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ring of hammer on spike is replaced by the gentle hum of the cordless electric
drill as it creates a small cavity for the insertion of a steel pin.

Equipment

Because the basic equipment for tree pinning is more expensive than that
required for spiking, it is wise to “shop by phone” and get the best price possi-
ble. Drill prices, for example, can vary as much as $50 from one store to the
next.

DRILLS — Many models and types of cordless electric drills are currently
available, but the best, in terms of torque and price, are probably those manu-
factured by Black & Decker. Their basic model 9020 sells for $25 to $40. lts
slow speed and limited battery storage capacity allows for drilling only 15 to 25
holes, depending on the toughness of the wood; but, you can buy three or four
of this model for the price you'll pay for the vastly superior model 1940 ($80 to
$100). The model 1940 will drill twice as many holes as the 9020, and will do so
more quickly due to its higher Rpms. It also has a detachable power pack that
allows you to plug in a fresh set of batteries. The battery packs range in price
from $25 to $50, but you may have to check with a considerable number of re-
tailers to find one who stocks them on the shelf. Do not order them from the
manufacturer unless you can have them shipped to a trusted friend who lives
far away. Also, never return the warranty registration card to the manufacturer
since this creates a paper trail which could be of great assistance to Officer
Dogooder and his trusty bloodhounds.

Finally, read the instructions that come with your drill and follow them to the
letter. This is your best insurance against equipment failure.

DRILL BITS — Use only high speed “twist” drill bits of a type nomally used to
drill through metal. The flutes and grooves in this type of bit (unlike the wood
bit) force the sawdust debris out of the hole. On the firsttry, a twist bit can drill
a 4 to 4-1/2 inch deep hole. A second effort in the same hole (after clearing out
the sawdust) can double this depth. Usually, however, it is not necessary to
drill in more than 4 inches past the bark to accommodate a pin of up to 3
inches.

APRON — A simple cloth apron makes a handy pin holder. Italso allows you
to wipe your gloves clean (of silicon—more on this later).

PINS — At a welder's supply, buy one-quarter inch steel welding rod. It
comes in thirty-six inch lengths, two rods per pound, at $1 to $1.50 a pound.
For the sake of variety on different jobs, occasionally substitute either the
threaded or zinc-coated steel rod found in the hardware section of most lumber
yards. Keep in mind, however, that zinc plating almost doubles a steel object's
detectability to a metal detector. Do not use zinc-coated rods where this would
be a problem.

Use a hacksaw to cut the steel rods into three and four inch lengths. This al-
lows you to fit the pin to different hole depths.

SAFETY GLASSES — Buy and wear simple plastic safety glasses that do
not block your side vision.
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RAGS — Always have plenty of clean rags available to keep your equipment
wiped free of fingerprints.

CAULK — Buy a standard caulk gun and tubes of clear silicon caulk (like
GE's Silicon ll). This keeps it quick, clean, and cheap.

Pinning

Pinning is best accomplished by a two-person team using the following five
steps:

1) Drill a hole at a slight downward angle in the tree. Your drill bit should be
slightly larger in diameter than your steel pins.

2) Use the caulk gun to squeeze clear silicon into the hole.

3) Insert the steel pin. If the hole is more than 4 inches deep, use a 4 inch
pin. If the wood in a particular spot is too tough, don't force it. Use a 3 or even
2 inch pin in a shallower hole. Use another piece of steel rod, from 6 to 12
inches long, t o push the pin to the bottom of the hole. Glue the pininplace with
the silicon (otherwise a powerful magnet could pull it out).

4) Place another dab of clear silicon at the mouth of the hole. This seals the
hole against invasion by bugs or disease.

5) Camouflage the opening with a chip of bark stuck onto the silicon.

Targets

Because of the relative silence of this technique, it can be used in sections
of timber slated forimmediate felling. You should not limit yourself to standing
trees, however. Effective monkeywrenching involves examining every step in
the processing of old-growth timber, from mountainside to mill door. Since
metal detectors are often used to locate nails, old fence wire, and other scrap
metal in logs before milling, observe this process from a safe distance to see if
you can infiltrate the work area at night and insert your pins after the metal de-
tection phase. If even greater silence is necessary, switch to a brace and bit
(a crank-like hand drill available at all hardware stores). This entails more
manual labor, but you don't need to pin fifty logs. Six to a dozen will do quite
well. Make sure you remove any telltale shavings or sawdust that can reveal
your activities.

— T.0. Helflenbach

FIELD NOTES

*Jam a branch in a drilled hole afterit is pinned. When the tree is debarked
in the mill, it will not appear as suspicious as a plastic-filled hole would, and will
merely appear to be a knot.

* Normal drill bits are too short for old-growth trees. Use long ones.

* Devise a system for keeping-track of your tools in the dark—a fanny pack
or a tool belt with holsters.

* Instead of using a drill larger than the pin, try using one the same size and
then driving the pin in. Driving the pin into a drilled hole requires much less
force and noise than hammering into undrilled wood and still eliminates the
need for caulking if you plug the hole with a wood dowel the same size as the
pin and cut it off flush.
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Other Pinning Techniqués

Included here are three short articles detailing other monkeywrenchers' re-
finements on the original tree pinning technique.

SUPER PINS

At least two kinds of steel pins available are two or three times more resis-
tant to sawblades than is welding rod. They are Drill Rod and Dowel Pins.

1) DRILL ROD. Most major steel companies sell this product (see your Yel-
low Pages under Metals). It's round and comes in all the common drill diame-
ters (one of its uses is as drill bits). It comes in three foot lengths and can be
easily hacksawed into desired lengths. It possesses about the same soft me-
chanical characteristics as spikes and rebar—UNTIL HEAT TREATED. It then
acquires the strength of the jaws of the bolt cutters that can be used to trim the
heads off spikes!

Heat treating is not difficult. The best grade of drill rod steel to use is the wa-
ter hardening variety designated grade W-1. Hardening requires only a
propane torch, a cheap pair of needle-nosed pliers, and a container with at
least 2 gallons of warm water. Cut a 7 inch length of drill rod. Hold one end with
the pliers and heat the rod by playing the torch evenly up and down the pin.
Soon it will begin to glow black-red. Continue heating until the pin glows cherry-
red. Then drop (quench) it in the container of warm water. DON'T OVERHEAT
THE PIN. After cherry-red, overheating begets red-orange, orange, orange-
white, and white hot. Stop at cherry-red. You get but one chance and if you
blow it, you can't go back and start again because the metal goes through an
irreversible phase change. If in doubt, check the finished pin with a file. Prop-
erly heated pins will be harder than good files.

When the pin has cooled, remove it from the water and wipe it dry. Be careful
not to drop it. It is harder than Japanese trigonometry but as fragile as an ici-
cle. It lacks toughness. Toughness is achieved through a process called
tempering. Place the pin in your kitchen oven and bake (temper) for an hour at
-525°F immediately after quenching. More than one pin can be tempered at a
time.

Nowyou have a super pin.

A simpler alternative is:

2) DOWEL PINS. These are used for aligning hunks of machinery, like the
two halves of a Volkswagen engine. Dowel pins are sold in the common frac-
tional diameters (see your Yellow Pages under Fasteners). Maximum lengths
vary with the diameter. For example, 3/16 inch pins run to 2 inches long, 1/4
inchto 2 1/2 inches, and 5/16 to 3 inches long.

These pins have been heat treated so that their interiors are very hard and
their outer surfaces are super hard. For a given diameter, the shear strength
of dowel pins is over three times that of rebar or welding rod.

Soft, stainless steel dowel pins are sold as well as a heat treated variety of
stainless. Skip the stainless products. Insist on common alloy steel dowels.
They're the strongest and the least expensive.
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Because drill rod and dowels are much stronger than other steel pins, they
are effective tree spikes in smaller diameters. Therefore drilling holes for them
requires less effort. Hand drilling holes for these pins can be done with an old-
fashioned bit and brace. Twelve and eighteen inch long drill bits are available
and “lean-against” braces make drilling easier. AND DRILLING BY HAND IS
SILENT!

Placing pins deep in the tree by drilling farther into it is best. More expensive
metal detectors are required to find deeply implanted pins, and the deeper the
pin, the more difficult it is to remove it.

When using high strength pins instead of rebar or spikes, it's the cross-sec-
tional area that matters, not the diameter. Pins 3/16 inch in diameter are suffi-
cient.

—Henry Bessemer

AN ADVANCED TREE PINNING TECHNIQUE

The government had the foresight to train me in demolitions and sabotage
and it still dominates my thinking. After studying the tree problem we have
come up with what we think is a sure fire way to neutralize the cutters. This
method is an improvement over the already good tree spiking procedure in ear-
lier editions of Ecodefense.

Wholesale tool companies (check the Yellow Pages for a major city) sell
cordless electric drillé with removable nicad battery pacs. These are the
heavy industrial models made by Mankita and the like, not the cheap little
things sold in Wal-Mart. Replacement battery pacs and chargers are available,
and this is important. Tool companies also sell “aircraft extension bits,” which
are very long drill bits, in lengths up to 18 inches.

Get some lengths of oif hardening tool steel rod (drill rod) of at least 1/4 inch
diameter. This is soft annealed steel that is usually worked into shape then
made hard by heat treating. Cut the rod up into three to six inch pieces with a
metal cutting band saw (or have it done in a machine shop). Have the short
lengths of rod heat treated by a company that does that and tell them to draw
the rod lengths back to Rockwell 49-50. This gives them a spring temperwhich
is hard yet flexible.

Drill holes in trees, higher than eye level, with an extension bit 1/32 or 1/16
inch larger in diameter than the steel rod and slanting slightly downwards. The
rods can then be inserted into the hole with adhesive and the hole filled with
wood putty or ideally a plug of the same wood of which the tree is composed. A
piece of bark glued over the hole will totally obscure the defect. The spare
recharged battery pacs will allow an operator to drill quite a few holes, and
probably work all night. The drills are fairly quiet, but | recommend silencing
them with foam covers.

The best plan would be to inoculate as many trees as possible in a random
pattern in any one section, concentrating on the areas of current cutting so
they will run into a densely pinned area fairly quickly. Justin case sophisti-
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cated metal detectors can pick up the metal pins, load ceramic rods in a few
holes or even tungsten carbide rods which are expensive but non-magnetic.

After giving the stand its shots, inform the processor's insurance company
of what was done and why. If no insurance company will cover them, they
won't cut.

If you can afford it, carbide rod is best because it is non-magnetic and abso-
lutely no saw will get through it. Remember to buy carbide rod to length, since
you can't cut it without a special diamond wheel (you might check with a lap-
idary supply house for this kind of diamond wheel).

Of course, observe all security precautions when ordering material—espe-
cially by mail.

—Allen Dulles

THE INCREMENT BORER

The increment borer is a tool that almost every forester carries and uses on
occasion. It is used to bore into the trunk of a tree in order to extract a core.
(The core can tell a forester such things as the age and health of the tree.) The
tools, made from Swedish steel, are anywhere from 4" to 30" long and come in
three bore sizes (4, 5, and 12 mm). The 16 inch length retails for about $100 in
the Ben Meadows Catalogue. Other forestry supply outfits also sell them. (Try
Forestry Suppliers, Inc., POB 8397, Jackson, MS 39204-0397.)

Unlike spike and hammer, the increment borer is quiet, and bores a 1/4" to
5/16" hole which will take 6" of 1/4" round file. A round, or rat-tail file, makes an
excellent pin—one far more resistant to a saw than a spike. Part of the core
can be returned to cover the hole. The hole seals itself with pitch in a short
time.

The borer and file, unlike a hammer and spikes, would be expected in the
forest or on a timber sale area, especially if you are wearing an old Filson
cruiser's jacket and carrying a cruiser's ax.

Proper use of an increment borer takes a little practice. While it can be ro-
tated, it must never be bent, or it will splinter. Further, it is best to remove it im-
mediately after the core has been extracted. Otherwise, the tree seems to set
up on it after a while, making extraction difficult. If, in boring a tree, you inad-
vertently run into rot in the butt, it may be necessary to pull back with all your
weight, while rotating the instrument in order to re-engage the threads in sound
wood.

Of course, in case questioned, it pays to bone up on some forestry terms:
mean annual increment, rings per inch, low site, high site, standard deviation,
etc.

Yes, $100 is a lot of money for an individual to spend, but the reduction in
court costs might make it worthwhile.

—Vecchio Silva
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FIELD NOTE

* Borer tools can be ordered from International Reforestation, Eugene, OR.
1-800-321-1037. 8“ borers are $83.00 (plus postage); 10" borers are $97.50;
12“ borers are $105. (Be extremely security-conscious when ordering by mail!)

A couple of things should be remembered when using borers: 1) To avoid
getting it stuck in the tree, never leave the tool in the tree longer than abso-
lutely necessary; 2) When removing the core, never force the spoon in or out if
the core appears to be stuck. If you do, you may tweak the spoon out of
shape, ruining it. Instead, repeat the release procedure. If the spoon won't
come out with the borer in the tree, back the borer all the way out before remov-
ing the core.

CERAMIC SPIKES

Foiling the Detectors: Non-Metallic Tree Spikes

Tree spiking has forced the development of a number of countermeasures,
the most significant being the use of metal detectors to locate metallic spikes
embedded in tree trunks. Many sawmills routinely screen all fallen logs at the
mill to remove commonplace metallic objects like nails and old barbed wire.
There is an increasing likelihood that conventional metal spikes will be de-
tected before reaching their intended target—the costly sawmill blade. Edi-
tor's note: This does not mean that metallic spikes are no fonger useful—the
reaction to their use thus far indicates that they are having an impact. But
non-metallic spikes have obvious advantages.

Ongoing research has produced several non-metallic spikes, or pins, that
promise to defeat the metal detector and wreak havoc inside the sawmill. The
first of these is a high-fired ceramic pin made of the same type of stoneware
used by potters who hand-throw (on a potter’s wheel) cups, bowls, plates, etc.
The primary ingredient is stoneware clay, produced in a wide range of formula-
tions by clay companies and ceramic supply outfits. Most such manufacturers
and suppliers are located in large metropolitan areas where monkeywrenchers
can purchase their clay over the counter for cash—leaving no paper trail, like
name and address, for the police investigator. The clay usually comes in
twenty-five pound bags, two such bags making up a fifty-pound box. Be sure
that the clay type (known as the “clay body”) that you purchase contains no
iron oxide, an ingredient commonly added to stoneware clays. If sufficiently
concentrated, this iron oxide may be picked up by metal detectors. To find a
suitable clay, make your first inquiry by phone, obtaining the name or number
of a stoneware clay that contains no iron oxide. At a later date, send the most
inconspicuous-looking member of your spiking team in to purchase a bag or
box. If necessary, she can be “picking it up for a friend,” or can be a college
art student purchasing materials for a project.
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Clay bodies can be stiffened and made even more durable by the addition of
“grog,” a gritty, sand-like material usually made of a high-fired refractory mate-
rial (ground stoneware) or simply a pure quartz sand. Purchase this from a
clay supplier, and specify an 80 or coarser screening. Do not buy fine powder
grog, or “soft” grog made of weaker lower-fired materials. The grog is blended
into the clay body through a process called “wedging”: kneading the material in
by hand until it is thoroughly and evenly distributed throughout the clay. Since
clay formulas vary from one type to another and from one company to the next,
we cannot specify the amount of grog to add to your clay. Just add a little at a
time until the clay feels a little coarser and stiffer. If you add too much, the
clay will be hard to roll out and will not stick together well. The clay must remain
“plastic” to allow you to readily shape it.

When handling the clay directly, always wear plastic gloves. The best types
are the disposable examination gloves used by doctors and available at medi-
cal supply houses. More expensive, but more readily available, are the plastic
gloves sold at all grocery stores in the kitchenware section. These types are
more durable and will survive repeated use. Whichever type you use, obtain
gloves with a skin-tight fit.

The pins are made simply by rolling the clay out to the desired thickness,
and cutting it to the appropriate length. As with the metallic pins described
above, you will have to use a drill to make a hole in the tree for inserting the pin.
Choose your drill (cordless battery-type or old fashioned brace and bit) and
find the largest bit you can readily use, up to one inch in diameter. Experiment
on a recently fallen tree to insure that your drill and bit combination allows you
to drill a hole up to four or five inches deep. The thicker your ceramic pin is, the
more likely it is to either dull or break a sawmill blade. Therefore, if-you can drill
one-inch diameter holes, roll out the clay to a one-inch thickness. It will shrink
some in drying and firing and will fit easily in a one-inch hole. As to pin length,
four inches is plenty long; cut some shorter lengths, too, like two and three
inches. This way, if your drill encounters a hard spot like a knot in the wood
preventing you from drilling to the desired depth, you can use a shorter pin in
the shallow hole.

Once your pins are rolled and cut, set them aside for a couple of weeks to
thoroughly dry. They must be completely. dry or they will break apart in firing.
Also, make sure the clay is well-compressed during the rolling-cut, as even
tiny air pockets left inside the clay will blow up during firing.

Finally, your ceramic pins will be ready for the final stage in preparation—the
firing. High temperature firing brings about chemical changes in the clay,
causing the particles to bond together through vitrification. The end product is
a material so hard it will easily scratch glass. In hardness, it ranks with some
types of steel, although it will shatter under a heavy blow (making it unsuitable
for spiking with hammers). Still, it is high enough on Mohs' scale of hardness
to cause damage to sawmill blades.

High-temperature firing can be achieved only in a gas-fired kiln. The pins
must be fired to “cone 10,” which generally ranges from 2350 to 2400 degrees
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Fahrenheit. Firing to lower temperatures will not produce the same hardness.
Following are some of the sources for gas firing:

SCHOOLS — Various college classes, adult education courses, and prlvate
instructors maintain gas kilns for student use.

DO-IT-YOURSELF — This entails purchasing a gas kiln and making the nec-
essary hookups to a source of bottled LP gas. This all costs several hundred
dollars. Take a college course or private course through a competent potter to
learn the principles and mechanics of gas firing before undertaking this step
yourself.

PRIVATE INDIVIDUALS — Across the nation, there are thousands of pro-
fessional potters selling their hand-thrown wares through art and craft shows
attended by the public. Some of them will be amenable to letting you pay for
custom firing in their kilns. This allows you to havethe job done professionally.
As a way of developing this contact, you might buy several pieces from them
at a show, and ask if you can come to their studio later to buy more of their
wares. If you appear to be a good customer, the potter might agree to fire a
few dozen pins for you. To make sure your contact is a competent profes-
sional, check out their product line. They should carry a wide range of practi-
cal goods (cups, bowls, planters, etc.) and should stock large numbers of
items. Avoid those who don't seem to have much to choose from. Check the
quality of their firing by breaking one of the inexpensive items you bought from
them. The broken edge, revealing the inside of the fired clay, should be a
medium to dark brown. If it appears very dark, almost blackish, the work is
poorly fired (over-vitrification) and is too brittle. Do not let such a potter do
your firing. Make sure you check the broken edge, as an external examination
will not reveal this type of sloppy firing. Of course, make sure their goods are
stoneware fired to a cone 10.

Security is of primary consideration when firing in someone else's kiln, or
when having a custom firing done. Do notuse your real name. Never reveal
the intended use of the ceramic pins unless the person handling the firing is a
member of your spiking team. Do not attempt to recruit for your spiking team
the person doing your firing unless it is a trusted friend of many years' acquain-
tance, or a trusted relative. If possible have a trusted confidant handle the
manufacture and firing of the pins at a location far from the forest where they
will be used.

Have ready an air-tight reason for your intended use of the pins. Make up a
convincing story, perhaps about how you plan to assemble them into an ab-
stract sculpture. Use your imagination. The possibilities are limitless.

As a further means of obscuring their intended use, fire the pins in twelve
inch lengths. These can later be cut-down to suitable lengths using a diamond
wire hand saw available for $15 to $25 through a jeweler or lapidary supply
house (found in mostlarge cities).

It's a good idea to have a member of your team take a course in pottery to
become familiar with the materials, techniques, and terminology. This can help
in manufacturing a convincing cover story for the firing of your peculiar pins.
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Competent private instructors, although not as widely available, can be a good
source of schooling and kiln access.

Inserting Ceramic Tree Spikes

A hand-powered brace and bit type of drill is both inexpensive and very ef-
fective for drilling large diameter holes in trees. It is also laborious and time-
consuming, so you should plan to work on only six to a dozen trees per hit.
Small numbers are sufficient if using non-metallic pins since the Freddies will
be unable to find them; and if the lumber company cuts anyway, the pins will
make it to the sawmill to attack the blades.

When a team is working in an area currently being logged, it is necessary to
take security precautions that might not be necessary when working in a re-
mote roadless area. Night work may be essential, and this creates additional
problems. Absolutely critical is the ability to conceal all signs of your work. To
gain this ability, you must practice during daylight hours in a safe and secluded
location. Only by polishing your technique beforehand can you be sure you will
leave no evidence at the scene. When chips of bark are glued back into place,
there must be no telltale seams, cracks, or excess glue. All wood shavings
must be carefully swept onto a towel and carried away a short distance for
shallow burial. A dark terry cloth towel is recommended since the shavings will
stick well to the rough surface.

When working at night, use a flashlight to carefully double-check your work
when finished. The best flashlight is the current-issue Gl flashlight available at
most army surplus stores. It is made of green high-impact plastic, has an an-
gled head (the light shines at a right angle to the body), and takes two “D” cell
batteries. Unscrew the base cap and inside you'll find a red plastic lens that
fits under the “O” ring screwed onto the standard lens. This red light is suffi-
cient for close work and will not ruin your night vision. If you insist on using a
penlight type of flashlight, close one eye to protect at least half of your night
vision. As with all tools, make sure all surfaces inside and out (including
batteries) are wiped clean of fingerprints.

Your brace should be lightly oiled to insure silence, and you should carry a
spare bit so that you can always work with a sharp bit. Since you have to lean
into the brace to get maximum effectiveness, this tool is particularly effective
on felled trees that have been limbed and bucked (cut into shorter lengths).
These can be found either scattered about the logging site, or near skid trails
or “landings” where they are piled for loading onto trucks.

When working in an area currently being logged, remain concealed by work-
ing low to the ground, hidden by shadows, or in areas where the terrain pre-
veénts viewing from any distance. Take these precautions when working in the
dark. As in any spiking operation, it is essential to have an alert lookout well
posted to 'guard the approaches. Working low will protect you from Forest
Service enforcers using night vision devices. The lookout and pinner(s) need
a signaling system of bird calls or short range radios. Always use a nonde-
script code on the radio.
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It takes a brave monkeywrencher to work a logging site in the night, but re-
member that you have the choice of time and place. This advantage, when
coupled with basic security precautions, will guarantee your success.

— T.0O. Hellenbach

FIELD NOTES

* A simple way to test ceramic pins for metallic content is to run a magnet
over them. If you detect any significant magnetic attraction, the pins probably
contain ferrous metals, and may be susceptible to metal detectors.

* Instead of going to all the hassle of making your own ceramic pins or cut-
ting rock slivers, just buy the ceramic rods that are used in knife sharpeners—
“crock sticks.” They're uniform in diameter and come in useful lengths. They
can be broken into shorter lengths if you want. They can sometimes be pur-
chased at flea markets for less than a buck. The uniform diameter allows a
closer fit, which means you can drill a smaller hole faster and easier. Crock
sticks are iron-free as well.

* In green timber, white glue may not dry sufficiently quickly. In that case,
try epoxy for plugging holes after inserting pins.

* Ceramic insulators are made out of an extremely hard ceramic and are suit-
able for non-metallic tree spikes. Although they are being replaced by plastic
insulators, they can often be found in old junk piles or in basements or storage
sheds—some can still be seen in National Forests where ancient telephone
lines led to fire lookouts (before radios). They also may still be available at
large electrical supply stores. Use the standard placement and security meth-
ods for non-metallic spikes. Industrial ceramics are used for a wide variety of
purposes, and with a little imaginative sleuthing, monkeywrenchers can prob-
ably find other readily-available forms suitable for spiking.

ROCK SPIKES

Hard Rock vs. Heavy Metal: Quartz Tree Pins

Certain types of rock could well be the ideal type of anti-sawblade “pin” for
planting in condemned trees. As with other types of monkeywrenching, proper
materials and technique are essential.

Equipment

Begin by obtaining copies of lapidary. magazines at a quality newsstand.
Among these are Gems and Minerals and Lapidary Journal. Scan the ads for
lapidary supply houses and supplies in large cities. For security reasons, se-
lect a business in a distant city. Make your equipment purchases in cash.
Never leave your name or address.

In the magazine ads, look for either manufacturers or retailers of lapidary
saws, particularly a type called a “trim” saw, used to cut small stones into pre-
cise sizes and shapes. This power tool handles a circular sawblade made of
high grade steel core with a cutting edge impregnated with chips of industrial or
human-made diamond. The smallest size, a six-inch blade, should be more
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than adequate. These circular sawblades are far better than band or wire saws
for our purposes, as they will handle greater pressures. Make sure your trim
saw has a vise for holding the stone during cutting. You will also want to pur-
chase the recommended coolant, as it is essential that the sawblade's bottom
edge be immersed in this oil-based protective material. An extra blade or two
can save you a return trip should you damage your first one while learning
proper cutting technique. Trim saws vary in price from about $160 to $350,
with good quality models averaging around $300. Diamond blades range in
price from $20 to $45. The more costly types are thin blades for fine cutting
with a minimum of material loss (important only for work with precious and semi-
precious stones), so the lower priced general-purpose blades are what you
want. Dulled or damaged blades can be repaired and re-surfaced by manufac-
turers, but don't leave a name and address for investigators to trace to you.

Information on proper use of the trim saw can be found at a large public li-
brary in lapidary and jewelry-making books. Read and/or photocopy the infor-
mation at the fibrary. If you check out a book, you will leave a paper trail be-
traying your interest in this subject.

Following are some important rules for correct operation of a trim saw:

1) Always put safety first. Wear safety glasses. Be patient while leaming to
use the saw.

2) Don't use long extension cords to power the saw as this will cause a loss
of power through voltage drop.

3) Maintain proper coolant levels. Otherwise you will quickly destroy an ex-
pensive blade.

4) Make sure the surface of the rock you are cutting is at right angles to the
blade. Cutting into an angled surface can create side pressures that bring
about a wobble and rapidly wear out the blade.

5) Slow down at the end of every cut to keep the rock from breaking and
leaving a jagged spur protruding from the cut surface.

Stones can be cut into any elongated shape that will fit into the holes drilled
into trees, generally not exceeding one inch in diameter. After cutting, clean
the stone “pins” in warm water and dish soap. When finished, store them in a
container to prevent accidental handling with bare hands (fingerprints!).

Rock Types

The large majority of rock types are not suitable for modification into “pins”
simply because they are not hard enough to damage a sawmill blade. Quartz
and related minerals are perhaps best. On the Mohs' hardness scale (from one
to ten), quartz rates a seven, making it harder than steel which ranks from 5.5
to 6.5 Furthermore, virtually anyone with outdoor experience will recognize
quartz in the field. Quartz is found throughout most of the US.

Quartz comes in a variety of colors, from clear or milky white, to rose or red-
dish, yellowish, and even blue gray in some gold-bearing regions. A good field
test for rocks you think are quartz can be carried out with a small piece of
glass. If the rock is quartz, it will scratch thie glass. If it will not scratch glass,
it is simply a quartz look-alike. Start with small quartz rocks until you know
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what your trim saw can handle. Proper use of the saw will pemit a single dia-
mond blade to cut thousands of square inches of quartz.

Lower Cost Alternatives

If the cost of procuring a trim saw is prohibitive, one can scour the area of
quartz deposits for fragments or river-worn pieces small enough to insertinto a
one-inch hole. On the negative side, they may be difficult to load into the
drilled hole and less likely to come into contact with a sawblade.

Smaller quartz gravel can be combined with cement to make a round pin of
some value. First, roll-up heavy paper and glue it into tubes one-inch in diame-
ter or a little less. Mix three parts gravel with one part cement and one and
one-half parts sand. Add water, a little at a time, until the mix is wet but still
very stiff. Next, load it into the tube a little at a time and use a dowel to tamp it
into place, eliminating air bubbles. Wearing plastic gloves will protect your
hands from the lime in the cement. Set your pins in a cool but moist place to
cure. ldeal conditions are 70 degrees Fahrenheit and 80 percent relative hu-
midity. Allow them to cure from three to six months for maximum strength. Fi-
nally, peel off the paper tube exterior and paint the pins with a coat of exterior
latex paint to protect the concrete from deterioration. Make sure the concrete
is never exposed to freezing temperatures while curing. Use pieces of quartz
gravel as large as is feasible.

Still another low cost pin involves using large quartz gravel or cobbles in a
matrix of a good quality resin epoxy available at hardware stores and lumber
yards. Form itinto pins in the same way you would with the concrete method.
This can allow you to use larger quartz rock fragments with a better chance of
impacting a blade. The paper can be soaked in water and gently scrubbed off
once the epoxy has set-up properly.

Rock and concrete pins require the drilling of large-diameter holes in trees
which are best done with a brace-and-bit. Use the techniques described earlier
for drilling and disguising the presence of the pins. As with ceramic pins, set-
ting rock and concrete pins is time consuming and you should not expect to
set a great many in one working session. However, properly placed and dis-
guised, such non-detectable pins should be a highly effective deterrent. Note:
As always, avoidplacing the pins in the lower three feet of the tree, where they
can cause chain saw kickback, with the possibility of injury to the feller. After
all, we're in it to save trees, not hurt people.

— T.0. Heffenbach

FIELD NOTES

* You may be able to find granite cores from old mining operations in rock
shops. These circular cores from drilling are ideal non-metallic spikes. They
can also be found anywhere test drilling is done, particularly around mines,
bridges, dams, and energy plants. Since this drilling is done in order to.ana-
lyze the underlying rock strata, the core samples are often kept for reference.
But since more drilling than necessary is usually done, there's bound to be
waste material lying around.
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* Any good geologist can fairly accurately pinpoint where rocks of particular
types come from, so it might be a good idea not to collect rocks from your prop-
erty or even nearby.

* An effective mold for cement and rock spikes would be the pasteboard
tubes inside rolls of toilet paper or papertowels. Another would be a section of
PVC pipe. After drying, remove the pasteboard tube or pipe.

* An indication that lumber barons are taking non-metallic spikes seriously
comes from the Missoula Technology and Development Center News in June,
1990. It reported that a fluoroscope had been tested on logs for detecting ce-
ramics and rocks embedded in them.

* If you find the suggested methods of pinning with ceramic or rock too much
work, try a less sophisticated method. Simply drill a hole, stuff it with gravel or
cobbles, fill it with caulking, and plug with a wooden dowel. It is much quicker,
simpler, and cheaper. While this may not completely ruin a sawblade, it sure
as heck won't do it any good!'

* Drive small rocks into the crevices of the bark. Tree-cutters hate hitting
rocks imbedded in trees even more than nails, as rocks do more damage to
saws; and rocks cannot be detected by metal detectors.

* LARGE-DIAMETER BITS. Since 1" and 2" diameter holes required for some
non-metallic tree “spikes” are generally out of the range possible with cordless
electric drills, an old-fashioned hand brace is required. Severaltypes of large-
diameter bits are available. Long (12" and upwards) ship auger bits are good,
though difficult to locate and quite expensive. Extra-wide auger bits are avail-
able at some well-stocked hardware stores and can be used with an extender
for deep holes. Unfortunately, these extenders are hard to find for standard
tapered-shank bits. Several models of “micro-dial” bits are available for holes
up to 3" wide. These cost around $15 and allow the hole width to be adjusted to
match the diameters of the pins used. If you can find a tapered-shank bit ex-
tender, use it with the standard-length (about 8") auger bits. If you can't find a
tapered-shank auger bit, find a micro-dial bit with a square shank for a power
drill. This may have to be special ordered; Irwin Tool Co. does make them.
With this bit, you can use readily available power-drill bit extenders ($3 each,
lengths up to 18“). The power-drill bit extenders do require a special set of jaws
in the hand brace, but most newer models accommodate both square and ta-
pered shanks anyway.

Avoid the temptation to use too long an extender. A total length of 18" (bit
plus extender) is maximum; any more length will make your set-up too un-
wieldy. As always, stick to only the best tools and check second-hand stores
first. With a little searching and luck, a set-up as described above can be had
for as little as $15! And second-hand shops are the bestlow cost sources for
hard-to-get items like tapered-shank extenders and extra-wide auger bits.

Remember, drilling holes in trees with a bit-and-brace is hard work. You will
need to be in shape.

Maximum effectiveness of “super pins” might be achieved by sending a
warning letter and a pin sample (so they will believe you!) after the spiking.
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This in itself may be enough to deter logging in the spiked area; if not, at least
the mills will know precisely what is behind the destruction of their expensive
blades and won't make the same mistake again. :

—T he Phantom Driller

PLASTIC AND WOOD PULP:
The Monkeywrencher's Dream?

Remember that scene from the film The Graduate, in which the corporate ex-
ecutive tells Dustin Hoffman where the future lies? “I have just one word for
you. Plastics.” Well, that may also be the word for those seeking new ways to
deter the timber industry and their lackeys in the Forest Service.

An article in the October 1987 issue of The Barker, a woodworkers' journal
published in Vancouver, BC, describes the serious problem of contamination
of pulpwood by small particles of plastic that find their way into the wood chips
destined for paper-making. We have been hearing rumors for years that there
is an insidious method for sabotaging the pulp-making process. Finally we
have some facts.

It seems that most plastic gets into wood chips inadvertently, through
worker carelessness. Items such as plastic bags and wrappers, hylon rope,
cups, eating utensils, plastic bottles, pens, and even hard hats have fallen
onto conveyors and into vats. In the course of manufacturing, the larger
pieces of wood are screened out for “redigestion,” which means that these
plastic items keep getting recycled until they are small enough to pass through
screens and enter the pulp.

These particles of plastic are insidious because they do their damage after
the final product—the paper—has left the mill. Plastic specks in the paper
cause problems primarily because the plastic melts when heated. Plastic has
clogged paper-coating machines, leaving lines on expensive, coated paper.
Paper-makers have also found “windows” in paper, caused where plastic has
melted and stuck to rollers during manufacturing. Plastic particles in computer
paper have melted and gummed up computer equipment. The problems
caused by plastic particles in paper are so serious that whole batches of paper
have been rejected by the purchaser when contamination has been discov-
ered. In some cases, paper-makers have paid for damages to purchasers of
paper who did not find plastic particles until it was too late to prevent damage
to products or equipment.

How much plastic does it take to cause problems? | quote from the article:

It takes only ten pinhead size specks per bale of pulp to ruin the whole ship-
ment and one foot of polypropylene rope will produce approximately one miltion
specks. The particles . . . are almost impossible to remove from the pulping
process.

This information has applications for monkeywrenchers. As more and more
old growth falls to the chain saw, increasing numbers of trees cut on National
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Forests, and elsewhere, will be small trees destined for wood chips. Of
course, unless someone actually works in a mill, or has access to the trucks
that haul the chips to a pulp mill (these distinctive-looking trucks are a common
sight in some woodland areas), it probably won't be easy to contaminate the
wood after it has been reduced to chips. But this leaves the charming possibil-
ity of “contaminating” the trees before they are cut and reduced to chips—
“contaminating” them in such a way that they will be undesirable as pulp, or at
least undesirable for high-grade paper pulp (some pulp is also made into card-
board boxes, particle board, and the like, and plastic particles may not ruin
these products). We don't know of anyone yet who has field experience usmg
“plastic spikes,” but it seems that it should be fairly simple.

Since polypropylene rope was singled out for notice in the article, perhaps
this is as good a plastic “contaminant” as any. Polypropylene rope would also
have the advantage of disintegrating rather rapidiy—anyone who has used it
must know how easily the ends fray.

Holes could be drilled (using a bit and brace) in trees in an area destined for
pulpwood cutting. Since small trees are usually destined for pulp—generally
trees less than 8" in diameter—the holes won't have to be as deep as those for
traditional spiking. Two or three inches beyond the bark might be sufficient.
The hole needs to be slightly larger than your rope diameter. Take a small
segment of polypropylene rope and tamp it all the way into the hole. Then fill
the remainder of the hole with a caulking material, and camouflage as in any
spiking operation. As in any spiking, if the trees can be “inoculated” a few
years before they're scheduled to be cut, all the better, since nature will have
time to cover up the work before it's time to notify the Freddies (or whomever)
that the trees have been subjected to preventive medicine.

Activists in British Columbia are also using Styrofoam cups, foam ear plugs,
and similar materials to “soft spike” trees slated for pulping. An advantagein
this kind of “spiking,” is that no one will whine about the danger presented to
millworkers of flying shrapnel from Styrofoam cups or bits of rope.

—Hany Orchard

NON-DESTRUCTIVE STOPPING OF LOGGING

Some monkeywrenchers have tried saving trees from being cut by marking
them with paint as *leave trees.” This is accomplished by marking a tree with
Forest Service orange at four and a half feet and at ground level on two sides.
There are now traceable isotopes added to FS leave tree paint, so look-alike
orange paint may not be as effective as it once was. If you find a friendly in the
FS willing to part with some FS orange, remember that in applying it you will
probably get some of it (and the tracer) in your hair, clothes, etc. and this could
be evidence against you.

Often a tree will be unmarked by covering the “cut blue® paint with any dark
spray paint. This could be an easier way to save a tree marked for cutting.
Tracer paintisn't needed for this.
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SURVEY STAKES

“Always pull up survey stakes!” This was Ed Abbey's advice to all outdoor
visitors. It seems a great many people are following his advice. Wherever the
machine has been spreading its destruction, be it in the city suburbs or in the
remote backcountry, a near-epidemic of stake-pulling has the land rapers—be
they Freddie bureaucrats or corporate developers—on the defensive. Inter-
estingly, it is not just wild-eyed eco-radicals who are pulling stakes. Redneck
hunters of the old school, the sort who pack in to get their Elk and who well
know what impact development would have on their favorite hunting grounds—
these folks are doing it, too. We've even heard of miners pulling up stakes
from Freddie logging roads in Idaho—although we doubt they were motivated
by lofty ideals—they just wanted to be left to their destructive activities in
peace, undisturbed by rival rapists.

Unfortunately, a great deal of stake-pulling is haphazard. In fact, most
stake-pulling is probably unplanned and done on impulse by someone just out
for a hike. This is unfortunate on two counts. First, to pull a few survey stakes
here and there, while leaving the bulk of them untouched, won't slow the devel-
opers much. The surveyors will come to work, notice the damage done, curse
a bit, and replace the missing stakes with a day or two of extra work. Little has
been done to halt the machine, beyond making a simple gesture of defiance
(not that there aren't times when a gesture of defiance is better than nothing).
Second, casual, spur of the moment stake-pulling is unfortunate because it
exposes the monkeywrencher to possible arrest. And pulling up survey
stakes isa crime. It is considered destruction of property, and someone taken
in the act of removing survey stakes could be charged with a felony. At the
very least, she will be charged with a misdemeanor. Howie Wolke in Wyoming
received six months in the county jail and a $750 fine combined with $2500 of
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restitution to Chevron for pulling survey stakes on a proposed oil & gas explo-
ration road in a roadless area—this was after he had plea-bargained a guilty
plea to a misdemeanor in exchange for dropping felony charges which could
have sent him to the state penitentiary for several years.

Yet stake-pulling, well-planned and systematically done, can be one of the
most effective means of monkeywrenching. It requires no esoteric technical
know-how and no specialized tools. It can be done with one monkeywrencher
and one alert lookout. Moreover, the stake puller need not carry the onus that
the tree and road spiker or bulldozer burner carries. And stake-pulling can be
effective—very effective. While it is certainly possible to trash the wilderness
without the benefit of scientific surveying—the crude roads bulldozed by half-
assed small-time miners are the classic example—accurate surveying is es-
sential for even the most mildly sophisticated construction projects. Logging
haul roads, for instance, require precise gradients and curves—the faster the
trucks can get the logs out, the greater the profit margin for the operators.
Even more precise surveying is needed for the construction of buildings
(corner locations and elevations are critical), the layout of water and sewer
lines, and the like. If the surveyor's work is obliterated before such a project is
completed, their work must be redone before the project can proceed. A day of
systematic monkeywrenching can result—and in numerous known cases has
resulted—in many weeks of extra work for the survey crews. In those parts of
the country where winter stops construction activities, a day or two of well-
planned stake removal could easily postpone a project until the next year . . .
and the next year. Done often enough and well enough, the trashing of the
work of the surveyors can increase the costs of environmentally destructive
projects to the point that the projects are canceled. After all, profits are the
name of the game in the land rape business. '

As we have said, surveying may precede a wide variety of development pro-
jects, whether it is a shopping mall gobbling up open space on the edge of a
city, a new ski resort replacing Grizzly Bear habitat in a mountain meadow, or a
new road gutting the heart of a previously roadless area for the loggers and the
big oil corporations. The first tangible signs of all of these projects will most
likely be the surveyors in their bright orange vests, leaving behind them a trail
of confusing wooden stakes and multicolored ribbons.

Roads .

The most ubiquitous form of development, at least in previously unviolated
areas, is the road. Roads are of necessity a precursor of any large-scale de-
velopment in the wilderness, whether it is for logging, mining, oil and gas explo-
ration, or simply modern “industrial” tourism.

Roads range from paved, high-speed highways which may involve measure-
ments down to the hundredths of a foot, through unpaved but still relatively so-
phisticated “all-weather” roads (the major trunk roads on the National Forests
are of this variety) down to fairly crude logging “feeder” roads, which are mea-
sured, during the surveying phase, merely to the nearest foot. What all these
roads have in common is that they require surveying.
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For the sake of explanation, we will discuss the surveying of a typical low-
grade logging road of the sort constructed on the public lands. Thousands of
miles of these roads are built each year, generally at taxpayers' expense, to
the benefit of a few big logging companies and to the detriment of the forest.
The basic principles used in this example would apply, with only minor differ-
ences, to the surveying of any road.

Our hypothetical road will be built into the “Last Stand Grove” on the Timber
Sale National Forest. In the beginning, timber cruisers indicated the presence
of “commercial” timber in the Last Stand Grove area. This may have originally
happened many years ago, when even the Freddies didn't think that the trees
in Last Stand Grove were economically feasible to cut. But the bureaucracy
has a long memory, and finally the day arrives when only remote and marginal
stands of trees remain uncut. So the “timber beasts” schedule a sale in Last
“Stand Grove—no matter that only five million board feet of timber will be sold in
return for the construction of ten or twelve miles of new road—since theirjob is
to meet the Forest's annual projected “cut,” they don't worry abotit economics.

Since each National Forest maintains a “Five-Year Timber Plan,” updated an-
nually, the Last Stand Grove Timber Sale is planned five years ahead of the
projected date. Sometimes due to fluctuations in the timber industry, the pro-
jected date may not be met, but as a rule about a year or two prior to the
scheduled date of the sale, depending on available personnel and other work
priorities, the actual surveying of the road network into the sale area begins.
In the meantime, timber marking crews have probably already been sent into
the sale area to mark trees for cutting (although sometimes this is not done
until after the survey crews have begun laying out the roads).

Just as the timber cruising, “stand exams,” and marking are done by the Tim-
ber Branch of the Forest Service, the design and surveying of the road network
fall under the jurisdiction of the Engineering Branch. The engineers study to-
pographical maps and get a rough idea of the most feasible route for a road into
the Last Stand Grove. The next step is to send a couple of people out into the
woods to see if this route is practical. This crew flags the route as they go, by
tying brightly-colored ribbon to the trees; while trying to keep within a certain
grade. Sometimes the route roughly charted on the maps proves infeasible in
the field due to the topography, and the engineers are forced to take a different
approach. But generally they find a workable route. Their biggest difficulty is
usually keeping within the required grade. Although short stretches of logging
roadmay exceed 8 or 9 percent, engineers try to keep below 6 percent on most
stretches. The steeper the road, the slower the haul traffic.

If you happen across a line of flagging in the woods, you may have encoun-
tered a road in the earliest stages of survey. Should you remove the flagging,
you have probably cost the developers a couple of days' work at the most. It
would be better to wait until the surveying has progressed further, when mon-
keywrenching would have a greater effect. Incidentally, “flagging” is what sur-
veyors call the brightly colored plastic tape that they use to mark their work
and maks it easy to locate. Red and orange are the colors most favored by
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surveyors, although they may use others. Exploiters besides surveyors may
use flagging; timber crews frequently use it to mark sale boundaries, although
they usually favor blue, yellow, or striped flagging.

After the engineers have roughly flagged the route of the road, a more proper
survey is done. This employs a crew of three to five people. On large road pro-
jects, several crews may work simultaneously on different sections of the
road. Sometimes the crews live in temporary housing (usually trailers, rarely
tent camps) near the work area, but not usually. Often survey crews spend
nearly as much time driving over forest roads as they do working in the woods.

The road survey crew performs a two-fold function. The survey crew pre-
cisely marks the location of the road on the ground, a route that will later be
followed by the construction workers when the road is actually built. At the
same time, the crew gathers and records data which will later be used in the ac-
tual design of the road. This data will enable the designers to estimate such
things as the needed amounts of cut and fill, blasting, culverts or bridges, and
the like. This information will be used to estimate construction costs. Nowa-
days, actual road design is generally done by computer, after all the pertinent
data has been collected and processed.

The survey crew follows the line of preliminary flagging, laying out the route.
Distances are measured from the beginning of the road, and are measured
from point to point along the “centerline” of the route. Each point on the cen-
terline called a “station” is numbered. Each station is marked, usually with a
stake (and sometimes also in other ways, which will be described later). On
low-grade logging roads, where precision is not essential, measurements are
usually done by “chaining”: measuring with an engineer’s tape. . These .tapes
are usually made of reinforced cloth, and are 50 or 100 feet long. For more
precise measurements, it was formerly the practice to use a “steel chain,”
which is a thin, flexible steel measuring tape up to 200 feet long. However,
where sophisticated surveys are needed now it is common to employ various
forms of “electronic distance meters,” or EDMs, which use a laser beam to take
instantaneous and accurate measurements between the instrument and a
‘rodman” holding a reflector. Whatever the means used, the object is the
same: the measurement of distances between stations along the centerline of
the road. .

On a low-grade logging road such as the one to the Last Stand Grove, sta-
tions may be placed at pre-set intervals of 50 feet or so. Stations are also
placed wherever there is a “break” in the terrain. A “break” is a significant
change in the terrain-—it might be a slight hollow or a major rock outcrop. In
complex terrain, stations are more closely spaced. Where the route crosses a
stream, for instance, stations might be placed at the top of the banks, at the
actual edge of the stream, and in the center of the stream. Stations are also
placed at any point where the centerline of the road changes direction.

The survey crew makes a note of anything of significance in the terrain at
each station, and also generally runs a “cross-section.” In a cross-section, an
imaginary line is plotted at right angles to the centerline of the road. The crew
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takes a chain out 50 or 100 feet above and below the centerline and records
differences in elevation at various distances from the centerline. For low-
grade roads this is done by simply recording angles from the centerline with a
clinometer or hand level. In more sophisticated surveys a tripod-mounted level
is set up over the centerline station to record exact elevation differences along
the cross-section. Occasionally, stakes are placed above and below the cen-
terline along the line of each cross-section (“cross-section stakes”).

When the crew “puts in” a station, they place a stake with the numerical
designation of that station in the ground. On a low-grade road, the survey
stake itself is the only indicator of the station. In more elaborate surveys,
where precise distances are required, the station is marked by a nail or a “hub
and tack.” A hub is a fat (usually 2" x 2") stake which is pounded flush into the
ground—a small tack is then placed in the top at the precise location of the
station. This is of importance to the monkeywrencher, since if you want to do a
thorough job of monkeywrenching a survey project, you need to remove every-
thing —every bit you leave will make the job of re-surveying easier—yet you
may not notice a hub flush with the ground and almost certainly will not notice
something as small as a nail, unless you know to look for such things around
survey stakes.

Sometimes, especially in areas with heavy cattle grazing, small colored
flags attached to long wires are fastened to the point of a stake or hub before it
is driven into the ground. These flags make the stakes easier to locate, but
their real purpose is to make the survey animal-proof. Survey stakes are fre-
quently pulled out of the ground or broken off due to the activities of cows or
other large herbivores (cows as monkeywrenchers?). Often the stake is to-
tally absent but the flag remains. Monkeywrenchers should be sure to pull up
such flags, and look for a hub—it may be covered with a layer of dirt, pine
needles, or the like.

Stakes are numbered beginning with the starting point of the road. The num-
bering system used is fairly standard, and a brief explanation may be of some
use to the serious monkeywrencher. Theoretically, the starting station on a
road would be “zero,” which would be written as “0000,” since it's a four digit
system measured in feet. A station 50 feet from the starting point would be
written as “0050.” It is common, though, to start out at 1000' (“1000") to allow
for later adjustments in the design. So if “1000" is the beginning station in a
road, a station 250 feet farther down the centerline would be written as “1250,”
and one 1000 feet from the starting point would be written as “2000.” You can
therefore determine by the station numbers where you are in relation to the
starting point of a line of survey stakes—if you cross a survey line in the
woods at station “6200,” for example, you are likely about a mile from the
starting point (assuming the first station was “1000”). Of course, only explo-
ration will tell you how far the stakes go in the opposite direction—unless you
have some “inside” information on the project.

In addition to a number, each stake will probably have a letter or series of let-
ters written on it. These may be “PT” or “POT,” which stand for “point on tan-
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gent,” or “PC” or “POC,” which stand for “point of curve.” A point on tangent is
simply a station along a straight section of the centerline, while the point of
curve is a station where the centerline either begins or ends a curve. On low-
grade logging roads, the Freddies usually employ a simpler designation: sta-
tions on a straight line are designated with a “P,” for “point,” while stations at
the beginning or end of a turn are designated “Pl,” for “point of intersection.”
The importance of this to the monkeywrencher is that “PC” or “PI” stations,
where the road will change direction, are more critical than the stations on a
straight line. At “PC,” “POC,” and “PI” stations, the survey crews, in addition to
their usual cross-section, also record the angle and direction of the turn. For
low-grade roads this is done with a hand or staff compass; on more sophisti-
cated roads this is done with a theodolite or its electronic equivalent. Because
the “loss” of a PC or Pl station can necessitate a lot of replacement work,
these stations often have special “reference points,” which are additional
means of locating the station should the original hub and/or stake be removed
or otherwise effaced.

Reference points (or “RPs,” as they are usually termed) are not inspired by
monkeywrenchers, although their use has certainly become more common in
areas where the deliberate removal of survey stakes has become a popular
pastime. Survey stakes, hubs, and the other markings of survey crews are of-
ten obliterated in perfectly “innocent” ways. If a road is not immediately built,
for example, the ravages of nature begin to take their toll. Stakes weather
fast, flagging fades and eventually disintegrates, and some forest creatures
speed the process up by gnawing on the stakes. An additional reason for the
use of RPs is that when the construction workers arrive on the scene, they of-
ten accidentally knock over stakes before their usefulness is finished.

RPs may be placed several ways. Perhaps the simplest and most common
is to set a hub and tack a given distance from the station (remember, it will
probably be a “PC,” “POC,” or “PI” station). The hub and tack will be placed to
the side of the roadway. In extremely hard ground a nail will probably be used
instead of a hub and tack. The distance will vary, but it might be as far as 50'
away, although the distance has a lot to do with visibility. Then a second hub
and tack (or nail) will be placed a number of feet beyond the first one, on a tan-
gent (straight line) leading to the station that is being RP'd. Thus, if the original
station is obliterated, by lining up the two RPs and measuring the distance it is
possible to re-set the station. It is important for the prospective monkey-
wrencher to check carefully for RPs when removing survey stakes. If you
don't find any on your first couple of “PC” or “PI” stations, it is probably safe to
assume that there aren't any, but if they are present a thorough job of mon-
keywrenching requires their removal. Fortunately, RPs are also usually
marked by stakes and flagging, so that the surveyors can find them again.

Another way RPs are sometimes done is to place a hub and tack or nail a
given distance off the centerline, measure the distance, and take a compass
bearing from the RP to the centerline station. This method is not as accurate
as the previous method, and is not likely to be employed on sophisticated sur-
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veys. On simple surveys in wooded terrain, RPs usually consist of no more
than a couple of stakes nailed to widely-separated trees away from the center-
line. By simultaneously measuring known distances from those two stakes,
the surveyors can relocate the original station. (No bearings are taken.)

Just before actual construction of a road begins, a final survey is done. Any
changes in the centerline suggested in the final design are made. More impor-
tantly (for the monkeywrencher, at least) additional staking is done. “Slope
stakes” are placed above and below the centerline. These stakes indicate
such things as the top of the cut and the bottom of the fill. At stream crossings
they indicate such things as the position of culverts. Slope stakes usually
bear written information regarding the width of the roadway, depth of cut, and
so on. Slope stakes are more for the benefit of the inspectors than the bull-
dozer operators, who rarely read them and knock them out with their 'dozers as
soon as work commences. The best time to monkeywrench a road
survey is after the main survey has been completed but before
slope staking begins. A monkeywrencher has far more stakes to remove
if he or she waits until this final phase, and by then it is frequently too late to
stop the road. The slope-staking crews sometimes work only a few days
ahead of the 'dozer crews.

FLAGGING — Survey crews leave lots of bright-colored flagging to mark
their path. While this flagging may be offensive to the aesthetic sense, it cer-
tainly makes it easier for a monkeywrencher to locate all the stakes, hubs, and
nails. Usually flagging is placed on the stakes themselves (although there is a
trend to use pre-painted stakes instead—red or orange are the most common
colors). Hubs are not flagged, since they are generally pounded flush into the
ground, but nails have a strip of flagging tied around the head before they are
driven into the ground. In addition, flagging is usually hung on a branch above
the stake (in wooded country). Thus the centerline of the road is usually well-
marked with flagging. When slope-staking is done, two additional lines of flag-
ging (one above and one below the centerline) are usually placed. This flag-
ging delineates the zone that will be cleared of trees ahead of the bulldozers.
In addition to pulling out all stakes, nails, .and hubs, the thorough monkey-
wrencher should remove all flagging. The harder it is for the surveyors to re-lo-
cate the route of a road, the more costly and time-consuming a re-survey will
be.

A monkeywrencher removing stakes and flagging from a road project will
quickly accumulate more stakes and flagging than can be conveniently car-
ried. A good idea is to carry a pack’in which to place stakes and flagging. Pe-
riodically, the monkeywrencher should detour some distance away from the
route of the road, and dispose of this material in such a way that it is not likely
to be easily seen. Burning has been suggested, but this is time-consuming
and might jeopardize security, and in any event is not recommended for flag-
ging, which is plastic. A better method is to bury the material. At the very
least, stakes should be broken and all stakes and flagging hidden under logs
or rocks. Resist the temptation to carry any of the material out with you once
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you've finished monkeywrenching a project. Stakes and flagging would consti-
tute incriminating evidence should you be stopped and searched. (See FIELD
NOTES for additional and important security considerations.)

Construction Sites

Any development involving structures is extensively surveyed prior to con-
struction. Not only are the locations of corners, water and sewer lines, and
such important, but it is necessary to have precise elevations for foundations
and to provide proper drainage for sewer lines. For these reasons the survey-
ing done on construction sites is more precise than that done for most roads.
Monkeywrenching can seriously retard major construction projects.

The basic principles of surveying are the same as for roads, and you will find
a profusion of hubs and tacks, nails and stakes around any major construction
site. The main thing to keep in mind around a construction site is that refer-
ence points, or RPs, are almost certainly used for all major points of signifi-
cance. This is because as soon as actual construction starts, all of the hubs,
nails, and the like marking important locations get ripped out during excavation
for the buildings, even though it is absolutely necessary to relocate all of these
points. Therefore, well away from the building site you will find numerous RPs.
A proper job of monkeywrenching will require removal of all of these, in addition
to the hubs, stakes, and such on the actual building site.

On a construction site, the stakes will often carry a description of what they
represent, as “water line,” “corner of building,” “edge of sidewalk,” and such.
Frequently, longer-than-usual stakes are employed. These are called “laths,”
and may be 2' or 3' long. Laths are also frequently used in the slope-staking of
roads.

Miscellaneous

OFFSET STAKES — Survey stakes may be offset from the actual location of
the station. This may be for several reasons. If the station falls on a rock
where a stake cannot be driven, a masonry nail may be driven into the rock to
mark the station, and the stake offset several feet. Sometimes the ground is
simply too hard to admit a stake (but usually not a nail). On road reconstruc-
tion projects, where stations may fall in an existing roadway, stakes or laths
are offset to the side of the road. You have probably seen these while driving
down a highway about to be improved. If the existing road is unpaved, nails
with flagging or shiners on them (a shiner is a small, bright metal disk through
which a nail is driven) are driven into the actual station, while the stake bearing
the station number is offset to the side of the road. If the existing road is
paved, a masonry nail is driven into the pavement at the station, and the sta-
tion number is spray-painted on the surface of the pavement.

When a stake is offset, the distance of the offset is written at the top of the
stake, enclosed in a circle or oval. The writing on the stake faces the direction
of the station. If you find such a stake, you can usually find the actual station
by roughly measuring the distance written on the stake and searching for a
nail. Sometimes a stake may be offset several feet from a hub, particularly in
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hard ground. A hub can sometimes be successfully driven into ground hard
enough to shatter the thinner identifying stakes.

BENCH MARKS — A “bench mark” is a point of known elevation. The classic
example is the USGS markers (usually a brass cap) which one finds frequently
on mountain tops or other prominent locations. In many survey projects
(including some road projects) it is necessary to know exact elevations.
Working from a permanent bench mark, like a USGS bench mark, the survey-
ors establish the elevation of a number of “temporary bench marks” (“TBMs”) in
the project area. Large, stable rocks with small protuberances are favorite
subjects for temporary bench marks. The rock will frequently be spray-painted
and the elevation of the protuberance written on the rock. Another oft-used
method is to drive a large nail most of the way into a tree. The head of the nail
is the TBM, and its elevation is usually written on a stake nailed to the tree.
The tree will also probably be prominently flagged or spray-painted. While
TBMs painted on rocks would be difficult to efface, nails in trees can either be
driven allthe way in and disguised or removed with a claw hammer.

Sometimes for major construction projects survey crews establish perma-
nent bench marks at the construction site. These usually consist of small
copper caps or larger (4" - 5" diameter) aluminum ones set in concrete. The
cap is attached to a metal rod (sometimes up to 2' long) which is driven to
within a few inches of the ground surface, after which a few inches of concrete
are poured around the metal cap. These are called “monuments.” Removing
one would probably require a shovel and/or prybar. Needless to say, removal
of a monument is illegal; in fact, it usually says so right on the metal cap.

PHOTO PANELS — You have probably seen these in the woods. They con-
sist of sheets of plastic, a foot or two wide and ten or more feet long, usually
arranged in a cross or “X.” The plastic is usually white, although black plastic
is sometimes used on a light-colored surface. The purpose of these is to aid in
mapping by aerial photography. If you look atthe center of the “X,” you will find
a hub, nail, or piece of rebar. This marks a point with known coordinates (i.e., it
has been set after the surveyors have run a traverse out to it). Several of
these panels will be laid out in advance of a photo session. This may sound in-
nocent, but such mapping is frequently done in connection with major con-
struction projects. Unfortunately, photo panels are frequently left to rot in the
woods after the job is done; effective monkeywrenching would have to be done
during the short interval between the time they are laid out and the time the
photos are taken—this sometimes is a matter of days, though it may be sev-
eral weeks.

—Leatherstocking

FIELD NOTES

* TOOLS — While little specialized equipment is necessary for the saboteur
of survey stakes, a few items are helpful. As mentioned earlier, a pack to
carry stakes, flagging, and other trash one might pick up is helpful. Don't carry
out anything that might be incriminating. Bury or otherwise conceal it away
from the road or construction site.
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A claw hammer is useful for pulling nails out of trees or pavement, and even
makes it simpler to remove nails from soft ground. It also can prove useful in
removing hubs from hard ground. Give the head of the hub a few good whacks
to one side or another. That will probably loosen the hub enough so that it can
be pulled out by hand.

* SECURITY — Removing survey stakes may seem like a relatively innocu-
ous occupation, but the authorities and the corporate minions do not consider
it trivial. Always use a lookout. If you see anyone else in the vicinity, stop, get
rid of anything incriminating, and get out of the area. Always have an escape
route planned. Treat this activity as seriously as you would any other form of
monkeywrenching.

If you are working in an area in which there has been considerable monkey-
wrenching, the authorities may well be on the lookout for saboteurs. Do not
discount the possibility that a survey project may be staked out (no pun in-
tended) or that someone may have followed you into the woods. It has been
reported that on some highly-controversial timber sales the Freddies have re-
sorted to putting invisible dyes on survey stakes. The idea apparently is that
anyone touching these stakes will get some of the dye on their hands but not
be aware of it, and that should they be apprehended, the dye would show up
under ultraviolet light. Although it is not likely that this tactic will be widely
used, since it will complicate the task of the surveyors and construction work-
ers themselves, prospective monkeywrenchers should be aware of the lengths
to which the authorities are prepared to go.

Invisible dyes are really nothing new in law enforcement, and have long been
used to mark money. If you suspect that the authorities might be using this
technique in your area, take a few simple precautions: Wear cheap cotton
gloves while monkeywrenching. Place the stakes, as they are removed, in a
plastic trash bag. Avoid touching clothing with either gloves or stakes. Before
leaving the area, dispose of gloves, stakes, and trash bag(s), preferably
where they will never be found. Be sure that you have left no fingerprints on
anything—be especially careful with the trash bags. At the earliest opportu-
nity, wash the clothes you were wearing on your mission.

* Do not neglect other tactics discussed in this book (road spiking, sand in
the oil, etc.) to harass surveyors.

MINING

We have received comments from knowledgeable individuals that the
“Mining” section in the second edition of Ecodefense contained inaccurate in-
formation. In addition to decrying the misleading information about mining
claims and staking, critics argued that destroying mine claim posts accom-
plished very little at considerable risk. As one experienced monkeywrencher
wrote, “If you remove the posts at an early stage, all you will do is warn the
claim holder of potential future problems. | personally believe that the vast
majority of mining claims aren't worth the trouble.” We agree, and have deleted
the article on mining claims from this third edition. Instead of wasting your time
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trashing mining claims, there are far more effective ways to hamper the de-
structiveness of both small and corporate miners. Suggestions are offered in
the following FIELD NOTES.

FIELD NOTES

* Because so many “mines” are on a shaky financial footing, spiking roads to
cause flat tires, plugging culverts to wash out newly bulldozed roads, and mid-
night maintenance on heavy equipment and trucks can cause crippling finan-
cial losses to a small or medium-sized operator, and sometimes even cause a
major company to abandon a project. (The major asset many “small miners”
have is their bulldozer which they use with wreckless abandon to scrape up the
earth to look for the “mother lode.” These fellows are among the most destruc-
tive characters loose on our public lands. If you can cripple their bulldozer with
the techniques described elsewhere in Ecodefense, you might put them out of
business, or at least run them out of the area you are trying to defend.) Secu-
rity is of prime importance with any monkeywrenching around a mine site be-
cause of the forty-niner mentality still prevalent amongst such “get rich quick”
cretins. Do not take unnecessary chances here—you are not simply courting
jail, but possible death.

* If you ever run across an unattended drill rig, take the bits away and bury
them. Do likewise with any strange looking fittings you find, especially if they
are for compressors or pumps. Some of these things are specialized and
aren't easily replaced. If there are rows of cuttings, scatter these around. If
there are cores, break and scatter them.

* One kind of mining claim marker that should be destroyed is that made of
PVC pipe. Many miners are now using four-inch diameter PVC pipe in lengths
of about 4 feet as claim markers. They double as death traps. In one case,
BLM rangers examined 730 of these posts and found 168 dead birds and
lizards. Flycatchers and wrens are particularly vulnerable. Birds enter them
for possible nesting sites and can't get out. Bees and other insects die in them
as well. Until uncapped pipes are banned as claim markers, they can be tipped
over or smashed.

POWERLINES

During the last several years, the sabotage of powerlines has become rec-
ognized as a major form of monkeywrenching—due largely to several ill-
planned and poorly thought-out actions. In fact, sabotage of powerlines is of-
ten a poor idea. The reasons arguing against powerline ecotage include:

1) The difficulty of explaining why the powerline is being sabotaged. Who is
the audience? What is the message? What are you trying to prevent?

2) The strong likelihood of alienating the public. Dropping a powerline may
cut off power to hundreds of thousands, if not millions, of people, and cause
them great inconvenience. It is doubtful that they will be sympathetic to either
your action or to your goals after experiencing the inconvenience. (In one
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foolish powerline downing near Santa Cruz, California, in 1990, the many vic-
tims had recently been hit with a major earthquake.)

3) Law enforcement agencies make powerline sabotage a higher priority than
other forms of monkeywrenching. Judges, prosecutors, and police agencies
are likely to react severely to something that has the potential of
inconveniencing so many people, and that strikes at the heart of the industrial
infrastructure.

4) High-voltage powerlines are extremely dangerous and monkeywrenchers
could be easily killed trying to sabotage them.

Unless you are prepared to take on these problems, and there is no better al-
ternative, leave powerlines alone. Powerlines having any connection to nu-
clear power plants have the above problems in spades. Doing anything to
such a line will bring the entire weight of the Department of Justice down on
your head. (The successful minor ecotage of a powerline connected to the
Palo Verde Nuke Plant in Arizona in 1986 triggered the Justice Department's
infamous operation against Arizona Earth First!, even though there was no
connection between the 1986 incident and Earth First!.)

Ecotage directed at remote powerlines servicing only land-destroying opera-
tions, like isolated mines, is more justifiable and safe.

However, there have been successful and justifiable ecotage actions
against major powerlines. The most successful was in western Minnesota in
the mid- to late-1970s, when a group of farmers, the “Bolt Weevils,” continually
monkeywrenched a 500 KV powerline under construction. Although that pow-
erline was ultimately built, a dozen other projected powerlines were never built.
The following guidelines on monkeywrenching powerlines come from anony-
mous Bolt Weevil veterans.

Powerlines are highly vulnerable to monkeywrenching from individuals or
small groups. The best techniques are: 1) removing bolts from steel towers; 2)
if tower bolts are welded to the nuts, cutting steel towers with hacksaws,
torches (be careful not to breathe the vapors of galvanized metal—see the
“Cutting Torch” section in the Vehicles and Heavy Equipment chapter), or cut-
ting wheels; and 3) shooting out insulators (with a shotgun), and shooting the
electrical conductor itself (a high-powered rifle is best) which frays it and re-
duces its ability to transmit electricity. Chain saws, or crosscut saws where
noise is a problem, are appropriate for the large wooden towers. Techniques
that connect the conductors directly to each other (cable lifted by balloons or
shot by harpoon guns) are also effective, but more dangerous to ecoteurs.
Used creatively, these techniques can completely baffle the opposition.

J Most powerline towers are attached to a concrete base(s) by large bolts
and nuts (with or without the addition of guy wires). (See illustration.) Check
the size of the nuts, get a socket set for that size nut, a cheater pipe for better
torque, and remove the nuts. You may also want to tap out the bolts with a
hammer. Wind will do the rest after you are safely away from the area.

v The more vulnerable towers are those spanning a canyon, at corners, on
long spans, going up or down mountains—anywhere there is added stress or
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powerful wind. The “domino effect” can be achieved by monkeywrenching a
series of towers leading up to a corner, or an otherwise stressed tower, and
then monkeywrenching the stressed tower. Do not expect to monkeywrench a
stressed tower and then allow the wind to finish the job for you after you are
safely away from the area—it will probably come down in your presence. Be
prepared.

v If the nuts are welded to the bolts to prevent removal, use a hacksaw to
cut through the bolts or even through the supports. This is more difficult, but a
night's work can still prepare a good number of towers for toppling in the next
storm.

v A cutting torch can also be used for cutting through tower supports (see
“Cutting Torch” section in the Vehicles and Heavy Equipment chapter). Keep
in mind that use of a cutting torch may result in additional arson charges. This
happened in the Arizona case.

v Another effective method, where noise is not much of a problem, is to
shoot out the insulators holding the power cables themselves. A twelve-gauge
shotgun loaded with double-ought shot is the best tool. Walk under the line
until you are directly beneath the insulators on a tower. (See lllustration.) With
your back to the wind, take two large steps backwards, aim at the insulators,
and commence firing. Be prepared to dodge large chunks of falling glass.
Large powerlines are suspended from strings of 20 or more insulators. Break-
ing 70 to 90 percent of them in one string is usually enough to ground out the
conductor. This may take several rounds (the record is two), and will cause
bright sparks. A team of three shotgunners, each taking a string of insulators
for one conductor or conductor bundle, is best for a typical AC line. The lines
themselves seldom are shot through and thus fall, but be alert for this possibil-
ity. Keep in mind that the use of firearms will result in additional charges if you
are caught.

These nuts and bolts hold the pow- Shotgunner's view of powertower and

ertower support to its concrete powerlines. Note the glass or ceramic
base. They are removable with a insulators.

ratchet wrench and cheater pipe.
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v When insulators are shot out, the line quits carrying power and has to be
shut down until the point of disruption is found and repaired. A helicopter may
have to fly several hundred miles of powerline to find where it has been mon-
keywrenched. Monkeywrenching at a number of locations on the same night
compounds the utility company's problems.

V Because of the noise from the use of shotguns, extreme security mea-
sures are necessary and several escape routes should be planned. Further-
more, the use of firearms makes this a potentially dangerous activity. Do not
leave any empty shotgun shells at the scene, since they can be positively
traced to the gun that fired them.

 Smaller powerlines are vulnerable to having their insulators shot out by a
.22 rifle from a car driving along backroads or a hiker. (“Powerline? What pow-
erline? I'm just hunting rabbits.”) This is an effective way to discourage power
companies from spraying rights-of-way with toxic herbicides if you let the
power company know that the damage is being done because of herbicide
spraying (techniques for safe communication of this sort are in the Security
chapter) and that it will stop when they stop poisoning the area.

FIELD NOTES

* One item in Murphy's Law states, “When loosening bolts, one of them is
bound to be a roller (a bolt that will not simply spin off, but must be wrenched
off millimeter by millimeter). It will either be the last bolt or the one most difficult
to reach.”

So, for the soloist, it is wise to carry a cheap 3" C-clamp, which can bought
at any hardware store, and a flatbox-end wrench. Put the “fixed” head of the
C-frame on the outside of the angle iron (the flat side) of the power tower and
the floating head of the screw on the inside (sloped face). This gives you a
brace to hold the box wrench so you can use both hands on the ratchet. This
set-up will sometimes slip, so be careful to avoid skinned knuckles (wear
gloves). An off-set wrench will only roll off the nut, adding to your frustrations.

* Some powerline towers are supported by guy wires. It would be extremely
dangerous to cut the guy wires. They under great tension and the resulting
snap could easily kill a nearby person. Also, the tower would be quite unstable
after the last guy wire is cut—there is no telling where it would fall.

A safer method is to use a 4 foot long bar on the turnbuckle connecting the
guy wire to ground and just unscrew the sucker most of the way. Letthe wind
do the rest—do not unscrew it all the way or you will be in the same danger as
from cutting the wire.

* Powerlines are generally patrolled at least once a week at irregular times.

* Any work near powerlines or other sources. of electricity must be done with
extreme caution. The high voltage will kill you if you are careless. If you have
the opportunity, watch a power company crew doing “Hot Stick” work. If you
must work around live wires, use proper equipment.

* According to a recent report from UPI, utility companies are warning the
public that small, metallic balloons, such as those sold for birthday parties and
Valentine's Day, have been implicated in several recent power failures. “In the
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past couple of years these metallic balloons have come up from nowhere and
have escalated into a major source of power outages,” said Harry Arnott, a
spokesman for Pacific Gas & Electric, a major California utility.

The Mylar balloons have a 1000th-of-an-inch coating of aluminum, which is
an excellent conductor of electricity. When a stray balloon gets caught be-
tween two powerlines, it can cause electricity to arc between the lines, melting
the lines and sometimes blowing up transformers and causing live wires to fall
to the ground.

In 1987 PG & E blamed balloons for 140 power outages, while Southern Cali-
fornia Edison reported 229 ballocn-caused outages. An outage on Valentine's
Day in 1986 caused by a silvery heart balloon affected 20,000 customers. A
balloon-caused outage in Antioch, California, in August 1987 affected 2750
customers and fried wires in microwaves, VCRs, and TV sets. The problem
caused by holiday balloons has only been recognized recently, because the
balloons usually disintegrate when they hit power lines, leaving no trace.

Warning: these balloons, as well as other plastic items, have been impli-
cated in the deaths of marine animals, such as turtles and whales, who mis-
takenly ingest them. Forthat reason, their use in monkeywrenching is strongly
discouraged. Even though they are effective weapons against powerlines,
their danger to biodiversity is even greater. Do not use them, especially not
near the ocean.

SEISMOGRAPHIC LINES

How Seismic Survey Crews Work

One of the biggest potential threats to wilderness is energy exploration. Ac-
cording to the Utah Wilderness Association, for example, over 90 percent of
BLM land in Utah is covered by oil and gas leases. The holder of the lease has
the right to explore for energy wealth with helicopters, trucks, and sometimes
earthmoving equipment; roads have been bulldozed for drilling rigs in several
Wilderness Study Areas, even thought this violates BLM regulations for
WSAs. Exploration, drilling, and extraction of fossil fuels continue to be re-
garded in Washington as priority uses for public lands in the West.

Permits to explore for oil and gas are regularly granted by the BLM and For-
est Service with little or no fuss. Environmental damage is supposed to be
kept to a minimum, but damage is inevitable; and nobody watches seismic
crews to prevent needless tearing up of the land—except at archaeological
sites, which must be surveyed and marked by an archaeologist before the
seismic work can begin. | heard a story that typifies this kind of situation. A
crew was doing a line in Montezuma Canyon in Utah, where they were preceded
by a bulldozer to make a road through the rocks. Because the canyon is an
archaeologically rich area, full of Basketmaker and later Cliff Dweller sites, an
archaeologist marked these sites off limits with blue flagging. Human nature
being what it is, the surveyors and the “juggies” raided every blue-flagged area
for pctsherds and arrowheads!
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After the energy company gets its permit, it sends in the surveyors. Work-
ing with a “chain,” the line is laid out cross-country or along a road using col-
ored flags at regular intervals of 110, 220, 440 feet, or whatever for the pattern
being used. Later (sometimes not until after the line is “shot”) the surveyors
sight in the whole line with a theodolite or its electronic equivalent, leaving sur-
vey stakes to mark instrument positions. Survey work is easy, although te-
dious, to undo. As an ecodefender, the biggest problem is finding a seismic
line in the first place; unless you have talked to somebody on the crew over a
beer, a glimpse of colored flags along the road or trail is the only clue. Walk
along the line and pull them all up. Bring a pack because seismic lines often
run thirty miles or more, and that's a lot of flags.

Wild areas commonly have rugged terrain, else they would have been ex-
plored and drilled years ago. The advent of “portable” crews has overcome ter-
rain problems for oil companies, however, and created problems for wilderness
defenders instead. Portable crews arrive by helicopter and use lightweight
cable and geophones, and a portable seismograph or “recorder” unit which
puts the data on magnetic tape. To create echoes for the geophones to pick
up, dynamite charges are set off in drilled holes or on the surface. These ex-
plosive charges do little damage to the landscape, but they play hob with any
wild animals that may live in the area. In some areas repeatedly explored (oil
companies don't share information with one another, so redundant work is

The “doghouse” or computer center truck.
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Truck with seismic cable.

Vibe truck.
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Seismic cable. Note cableheads.
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commissioned) Bighom Sheep and other animals have moved away.

Shot-hole operations use a truck-mounted drilling rig and leave a lot more
physical evidence than a portable crew. There are restrictions on the use of
this kind of equipment near human habitations, naturally, but most oil and gas
exploration is on backcountry roads and trails. The major threat to wilderness
here is roads. Needing a road on which to work, a seismic crew will get a bull-
dozer and make one.

“Vibroseis” crews are a relatively new development in geophysical work. In-
stead of dynamite charges, vibrator trucks are used. Each “vibe” lowers a
plate to the ground, and shakes it hydraulically. There are usually four vibes
on a crew, most often trucks, but tracked vibes are used by some companies
that work off the roads a lot.

A typical crew has about three or four miles of cable and geophones on the
ground at any one time. During the work day, the recorder truck is plugged into
the cable, “reading” off about two miles of line as the vibes shake at intervals
along it. The “jug crew” is picking up the geophones and cables behind the
vibes and laying it all out again ahead. At night, the vehicles are usually
parked in town but the cable is left in place on the line. Often the cable heads
are disconnected at intervals or where the line crosses a road, since people
have been known to use a pickup truck or whatever to drag cables away. Ca-
ble and geophones are very expensive and hard to replace if lost or damaged.

Seismic crews generally have three or four vibes and jug trucks, and the
crew can usually operate well enough even if its loses one of these vehicles.
However, each crew possesses only one recorder. If it goes down, no work
can be done until it is fixed. A recorder is expensive, complex electronic
equipment, and too costly to replace with a spare. If the recorder is down, the
crew has to shut down. Juggie lore tells of the time one crew was tired of
working seven days a week, 12 hours a day, and so created a vacation by
putting a ping-pong ball in the diesel fuel of the recorder truck.

Monkeywrenching Seismic Operations

If you come across seismic equipment in the mountains or desert, there are
a couple of cheap, easy ways to cause energy companies untold grief and ex-
pense. Concentrate on the thick cables paralleling the strings of geophones.
Only two cheap, easily obtained items are necessary: A box of straight pins
and a few tubes of super glue. Push two or three straight pins completely into
as many cables as you have time for, then bend the pins until the heads break
~ off, so they can't be seen or easily removed. This will short out all wiring in the
" cable, rendering it useless. Next find the cable heads (where the cable hooks
to the next one: 100-300 feet apart). Open the heads by unscrewing or open-
ing the latches-—depending on the type of cable. Inside, you will see male and
female plugs, 2 each, containing 48 or 96 “pins.” Cover these with super glue,
as well as the joining edges of the cable heads, and put them back together.
Most crews only have a few replacement cables, so if you can “fix* 10-20
heads you will shut them down.
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If you come across the “doghouse” (computer center of the crew), you prob-
ably won't be able to get inside to do any real damage, unless you're carrying
bolt cutters or a hacksaw. These things run off generators sitting right next to
them, though, and the usual monkeywrench tricks will work there.

In themselves, seismic survey crews do less damage to the land than strip
mines, power plants, and dams. However, our remaining de facto wilderness
areas (which are not protected by legislation) lie open to road making for seis-
mic operations, and when the results from such a survey are positive we get
drilling rigs. This type of work should be restricted to land already dominated
by the works of civilization. In wildlands, seismic crews are the vanguard of
the “rape, ruin, and run boys” and should be stopped.

—Everett Ruess

FIELD NOTE

* Update: Most seismic crews now record many more signals than before,
and use “telemetry” systems. They reportedly no longer use cables that plug
into one another, which could be glued together by monkeywrenchers as in the
past. In the new systems, you will find boxes about eight inches high plugged
into the cable at intervals that could be anything from 100" to 1000 feet. The
most common brand names are Geosource, GUS, Input/Output, or Sercel.
These boxes are worth about $3000 to $8000 apiece, depending on the model.
If about one-third of the boxes were dragged off by goddamn wolves or bison
and hidden in bushes or holes, this would stop the crew, unless they carry a lot
more spares than usual. The cables themselves are not worth so much except
one telemetry system uses fiber-optic cables, which are hard to repair if
chewed by feral donkeys. Or giant rats.

It is common today to record several parallel lines at once, so if you stumble
across one recording line, more may be nearby. Each line cable might lead into
the recording truck, which often removed from the site at night. If you en-
counter a cable running transversely to the recording cable, this may lead to
other lines. Where the transverse cable meets the recording lines, the boxes
may look different than the others. These are special boxes, few in number,
and a meteorite strike on these wouldreally hold up the crew.

A seismic crew working in mountainous terrain wil probably use a radio re-
peater. Scanning the peaks with binoculars, you might find an antenna. If you
like climbing, an expedition might reveal whether this antenna could be im-
proved by an FBI agent provocateur with a gas torch or big rock.

A trade journal called World Geophysical News gives the approximate loca-
tions of working crews. Unfortunately, this will set you back $200 a year, and
many contemporary surveys are so short they will be finished by the time you
read about them. If you arrived on the grid of a freshly completed survey,
about all you could do is rip out permanent markers, or swap the numbers of
them. Or perhaps you could look for evidence of any damage that breaches
the environmental regulations the crew was supposed to observe.

Finally, be careful. Many crews employ a warm body to watch the recording
cables at night, when working near any human settlements. Also take note
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that Greenpeace is being sued for stopping a seismography boat off the coast
of Australia.
—Robert LeRoy Parker

PLUGGING WASTE
DISCHARGE PIPES

Despite the general focus of this book on wilderness defense and the gen-
eral public perception that monkeywrenching is restricted to wild lands in the
West, ecotage has a long and honorable tradition fighting polluting industries
as well. One of the most evolved forms of monkeywrenching is plugging pol-
luters' discharge pipes. The following is from an expert in such matters.

The basic trick is to plug wastewater discharge pipes from various indus-
tries. Chemical, metal working, electrical generating, mining, sewerage, and oil

efining and drilling plants all discharge large amounts of wastewater.
Wastewater flow rates can exceed several million gallons per day from a single
source.

A single pipe can turn a vital river into a festering toxic sewer. Imagine the
reaction at the plant when the foul stuff oozes back into the executive parking
lot instead of into an unsuspecting river.

Choosing Taroets

This is the easy part. Look in the local yellow pages for one of the facilities
mentioned above. Or, walk or canoe along the local riverbank. Mark prospec-
tive targets on a map. Use a tape measure to determine the inside pipe diame-
ter. Note the type of pipe (concrete, steel, or clay).

SEWER pipes are distinguished by gray-colored water discharges, algae
growing in the pipe, rancid smells, and black ooze in sediment near the pipe.
These pipes range in size from 12 to 96 inches.

LANDFILLS leak toxic contaminants. The leacheate is often pumped into a
local water body. Look for orange iron stains from the leacheate. Thin oily
films will form on puddles of the leacheate. Unlike oil slicks, the films are solid,
resembling the effect you get when you sprinkle talcum powder on still water.

RAINWATER RUNOFF and drainage pipes are extremely common. These
pipes are at the end of natural or artificial drainage courses. They are most of-
ten 18 or 12 inches in diameter. They usually run clear, except for the first few
minutes after a cloudburst begins. Then all the crap on the roads (oil and
heavy metals) gets washed into the ' water. Many folks find storm drains a con-
venient place for their toxic garbage. This is a favorite trick of big auto repair
shops. Plugging a rainwater runoff pipe can have a delayed but dramatic ef-
fect on a local industry or shopping mail.

COOLING WATER pipes are universally warm, foamy, BIG, and tough to
plug. Generally, intakes for cooling water pipes for chemical plants should not
be plugged because such a sudden blockage could result in dangerous condi-
tions inside the plant.
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INDUSTRIAL WASTE OUTFLOWS are the most noxious of all pipes. The
most toxic waters from an industry run anywhere from completely clear and
clean-looking to completely black. The water can turn blue litmus paperred or
vice versa. If a pipe doesn't fit one of the first four categories, and is located
near a chemical, oil, metal, high tech, mining, or other plant, it's probably a
toxic discharge.

Plugging A Pipe

SMALL PIPES 18 inches and less in diameter. The first step is to temporar-
ily block the flow in the pipe to make your job easier. Many pipes have little or
no flow during dry weather. If thereis a flow, stop it up temporarily with one or
more sand bags. Stuff the sand bag up the pipe as far as you can. This will
give you the time you need to work.

Fill a second sand bag with a water-cement-gravel mixture and push it in up
to the first sand bag. At this point you should have blocked flow from the pipe.
Add a little cement around the bag to lock it in place. Cement in a few bigger
rocks for good measure. (See Figure2.)

Sometimes a bucket filled with cement and gravel will just fit into a pipe. This
is especially true for 12" pipes. Add extra cement around the edges inside the
pipe to ensure good anchoring. Similar objects filled with cement are available
for smaller pipes (vehicle exhaust pipes, for example). Plumber supply stores
have commercial pipe plugs for 2 to 8 inch pipes.

MEDIUM PIPES 2 to 5 feet in diameter. For sewer manholes, simply lift the
cover and fill the manhole with sandbags. Twenty-five 60 pound bags will fill
the largest ones. Far fewer bags can be used if you only stuff them up the exit
pipe. The weight of the water will force a complete blockage as the manhole
fills up. (See Figure 3.)

Sandbags may also be used as a temporary block while the pipe exit is
blocked with bricks and cement. Cement and gravel filled bags will do if extra
cement is put between the bags. This is a big operation and will require a vehi-
cle and one to two hours work for two people.

BIG PIPES 5 feet and bigger in diameter. These pipes can be bricked and
dammed if they are occasionally dry. There may be no or low flow times of day
or year. Nail guns (watch out for firearms laws) may be used to attach strips of
sheet metal onto bulkheads even if there is some flow. Or you can hammer in
regular nails or special nails designed for concrete.

Look upstream for valves, gates, weirs, and intakes which may be easier to
plug or gum up.

If the pipe is too big, consider homemade signs that say things like “This way
to DuPont's toxic discharge pipe.”

When you are done: Clean up all equipment. Dispose of empty containers
(no fingerprints!). Camouflage your plugged pipe if possible. A pipe that's hard
to find is a pipe that's hard to fix. Don't return to view your handiwork. Rest as-
sured that a well-executed pipe plug will shut down even a large operation.
City-sized chemical facilities have been shut down by pipe plugs in the past.
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(Examples are Dow, Midland, Michigan, 1986; Ciba Geigy, Toms River, New
Jersey, 1986; Monsanto, Boston, Massachusetts, 1985.)

Helpful Hints

1) Large utility company cooling water outfalls may discharge 500,000,000
gallons per day, but these megaplants also have much smaller yet equally vital
wastewater flows—typically 1-10 MGD flows. An ecodefender can easily stop
these flows. Valves and flood gates may also be vulnerable.

2) Start small. What you learn on small pipes will help you with the big ones.

3) Good quality, waterproof, quick-drying cement is worth its weight in gold.
Anchoring cement has all these properties and it expands as it sets, too. Ma-
rine patching cement is even better, but you'll need practice to use it well.

4) When using cement, mix it with lots of gravel and stones. They provide
cheap bulk and make the plug much tougher. If you want to ruin a company's
day for sure, add some rebar and chicken wire to your cement plugs.

5) Plugging an intake or a bulkhead at the point where a channel flow goes
underground is very effective. The flowing water will help push your plug
deeperinto the pipe. (See Figure 1.)

6) These techniques are equally effective in urban, rural, and wild places.

Safety

1) Remember that if the company wants to get rid of the crap, it must be dan-
gerous to your health. Always use waterproof gloves and eye protection.
Wear old rain gear that you can affordably discard after each job. The following
parts of your body should be protected on a job:

Eyes—wear goggles

Skin—wear gloves and maybe a rain jacket

Lungs—gas masks are usually unnecessary, but it is prudent to work
quickly in order to reduce your risk

Feet—wear rubber boots.

Mouth—wear a bandanna over your mouth to prevent liquid droplets from
splashing into your mouth, especially when working around sewage.

2) Be careful dealing with sewage discharges. They may contain harmful (to
people) bacteria.

3) Sudden blockages of chemical plant cooling water intakes may result in
dangerous conditions inside the plant. Block outfalls, not cooling water in-
takes.

4) Your plugmay be stronger than some older concrete pipes. Plugging may
cause bulkheads to collapse. Don't stick around.

5) Anchor cement is caustic and may burn your cuticles and sting in cuts.
Always wash after using it. ‘

Security

Watch out for video cameras. Parallel chainlink fences spaced five feet or
less apart may indicate that motion detectors are in use. Small microwave an-
tennas may be motion detectors.
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Discharge pipes are so common and lowly they are ignored by most security
personnel. Unless guards are tipped off beforehand, pipes are often sitting
ducks for the ecodefender.

Beware of leaving footprints in mud which is common around pipes.

For a fictional treatment of this kind of monkeywrenching, see Zodiac: The
Eco-Thriller by Neal Stephenson (Atlantic Monthly Press Books, 1988).

—Ammand Hammer

FIELD NOTES

* Flush a mixture of dry plaster and sawdust in a nylon stocking down toilets
in order to block the sewer systems of objectionable developments in wild ar-
eas, such as ski resorts and National Park hotels.

* Ocean front sewer pipes often have metal “tide gate” flaps to prevent sea-
water from flooding the pipe during high tide. Lock it shut. Some tide gates al-
ready have wing nut locking mechanisms. Use them.

* Waste pond and waste ditch overflows are easily blocked because the wa-
ter pressure is working in your favor. Fill a sandbag(s) with mixed wet anchor
cement and gravel, and stuff it in the upper end.

* At many dumps and industrial sites you will find monitoring well caps. They
are used to detect pollution underground. Do not touch them or you may en-
danger a site cleanup.

Hydro Plant Flood Gates

The flood gates of many hydro plants are controlled by radio messages often
sent from hundreds of miles away and transmitted by microwave stations.
When opened, the river level below can rise ten feet or more in a minute or two
and, of course, the river keeps rising so long as the gates are open or until the
source of the water is exhausted. The source generally contains thousands of
acre feet of water—sometimes enough to overflow or wash out a dam down-
stream.

Modern technology generally renders the need for humans at the plants ob-
solete. Consequently if one of the transmitters were destroyed it seems logi-
cal to assume that a considerable amount of impounded water would be liber-
ated before remedial action could be taken.

The transmitters are generally unguarded and amount to nothing much more
than a large billboard (the type Doc Sarvis was well acquainted with).

Splashingly yours

—~Floyd Flood

GRAZING

The livestock industry has probably done more basic ecological damage to
the western United States than has any other single agent. The Gray Wolf and
Grizzly Bear have been exterminated throughout most of the West for stock-
men (and Grizzlies are still being killed around Yellowstone National Park and
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the Rocky Mountain Front for sheep ranchers). Ranchers are the main threat
to Gray Wolves naturally repopulating the Northern Rockies from Canada and
the principal opposition to their reintroduction elsewhere in the West. The
Mountain Lion, Bobcat, Black Bear, and Coyote have been relentlessly shot,
trapped, and poisoned for and by ranchers such that lion and Bobcat popula-
tions are shadows of their former numbers. Elk, Bighorn, Pronghorn, and Bi-
son have had their numbers tragically reduced through the impacts of live-
stock grazing. Streams and riparian vegetation have been degraded almost to
the point of no return throughout much of the West. The grazing of cattle and
sheep has drastically altered natural vegetative communities and has led to
the introduction of non-native grasses palatable only to domestic livestock.
Sheet and gully erosion from livestock grazing have swept away most of the
topsoil in the West. In non-timbered areas, most “developments” on public
lands—roads, fences, juniper chainings, windmills, pipelines, stock tanks, and
the like—are for the benefit of only a few welfare ranchers. Vast areas of the
Great Basin and Southwest could be designated as Wilderness were it not for
the livestock industry. And throughout the West, public lands ranchers are the
most vocal and militant lobby against environmental protection and Wilderness
designation.

Nonetheless, conservationists have been slow to face the challenge from
the livestock industry. So afraid have we been of their loud talk and pointy-
toed boots, that environmental groups have acquiesced in allowing ranchers
motorized access in Wilderness Areas to “manage” their cows and sheep.
Monkeywrenchers and others have shied away from fighting the ranchers be-
cause of the Marlboro Man mystique.

Great care must be taken in selecting targets for ecotage against livestock
grazing. Despite the negative aspects of the livestock industry, many ranch-
ers are decent folks. They are trapped in a hopeless situation and are trying to
do the best they can. In Montana and Wyoming, particularly, there are ranch-
ers who support Wilderness, fight timber sales, oppose predator control, and
have a deep and abiding respect for the land. Some of the best conservation-
ists in the Northern Rockies are ranchers. Unfortunately, they are the excep-
tion. But the monkeywrencher must make absolutely certain that the intended
target of grazing ecotage fully deserves it. Thoughtful ecotage strategists ar-
gue that suitable targets may include:

1) Vocal leaders of the phony “Wise Use” movement and other anti-public
lands schemes;

2) Vocal opponents of Wilderness designation and other environmental pro-
tection measures;

3) Notorious killers of Grizzlies, Gray Wolves, Mountain Lions, Bobcats,
Coyotes, prairie dogs, eagles, and other “varmints”;

4) Poor land managers and egregious overgraziers;

5) Overgraziers who operate in particularly sensitive areas (Wilderness Ar-
eas, National Parks and Monuments, National Wildlife Refuges, etc.).



ECODEFENSE 78

Selective monkeywrenching against the worst ranchers will not only help
eliminate the negative impacts of grazing from sensitive areas but will encour-
age all ranchers to do a better job.

Security must be highly stressed for any anti-grazing activity. Although the
actual number of welfare ranchers in the West is small, they generally control
the politics of rural areas, most counties, and many states. Legal penalties
are severe and date from the old days of the cattle/sheep wars and widespread
rustling. A monkeywrencher caught in the act by stockmen may well wish he or
she had never been born. Be careful. Damn careful!

Overgrazing is vulnerable to monkeywrenching for two reasons: 1) much of
the worst overgrazing occurs in places remote, rugged, and seldom visited;
and 2) some of the most damaging livestock operations are on a precarious fi-
nancial basis where enough losses from ecotage can eliminate the grazing
problem.

Operations by monkeywrenchers against overgrazing include the following:

1) Moving salt blocks;

2) Damaging water developments;

3) Cutting fences;

4) Spiking roads;

5) Destroying ranching equipment and machinery.

Road spiking and other techniques discussed elsewhere in this book have
applications against overgraziers. Today's welfare rancher is soft and prefers
a pickup truck to a horse. Take away his wheels and you take away his ac-
cess to the range. Be creative.

Salt Blocks

Salt blocks are used to disperse livestock grazing. In arid areas, salt blocks
are supposed to be placed several miles away from riparian areas and water
sources in order to prevent the livestock from congregating and doing exces-
sive damage in watered areas. Often, though, a hiker may discover salt
blocks placed in canyon bottoms or near streams. Such placement of salt
blocks leads to concentrated cattle use which severely damages the stream
banks, the vegetation, and the aquatic ecosystem. (After cattle have been
fenced out of dry, barren, former streams in Nevada, the streams have begun
to flow year-round again; cottonwoods, willows, and other vegetation have
sprung up; and fish have returned.) In earlier editions of Ecodefense, it was
suggested that salt blocks in riparian areas be carried away and dropped miles
from water. Doing this, however, simply moves the grazing damage elsewhere.
Salt blocks should be made totally-inaccessible to livestock. Here are some
suggestions, all of which have been tested:

-If it is feasible, and safe to do so, put blocks in your vehicle and carry them
off to some place where cattle can't get to them.

-Stick them up in a tree where cattle can‘t reach them.

-Throw them into thick, sturdy brush or inaccessible rocky areas, over cliffs,
into holes, under cattleguards, in road culverts, or anywhere cattle can't find
them. ‘
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-Bury them deeply.

-Put them on the other side of fences. The cattle will either knock down the
fence to get to the salt block, or not get to it.

-Throw them into a stock tank.

-Place them in a campground, picnic area, or resort area, so the public can
experience the wonders of bovines up close.

Water Developments

In arid areas of the West, grazing is water-based. The amount of grazing
possible in an area is determined by the availability of water. If there is no nat-
ural, dependable water for miles in any direction, the area cannot be grazed.
To remedy this problem, pipelines are constructed from water sources to
drinking troughs for cattle. Windmills may also be drilled. Such developments
are vulnerable to ecotage.

PIPELINES — These are of a variety of types, ranging from simple ones
consisting of the ubiquitous black flexible PVC pipe, to more elaborate sys-
tems using steel or aluminum pipe. Sometimes rigid PVC pipe is used as well,
though this highly breakable pipe is uncommon in “range improvements.”
Pipelines may lead from springs, wells, or small dams to distant stock tanks.
In some areas pipelines several miles long have been constructed (frequently
at taxpayers' expense) to enable cows to graze in areas that could not other-
wise support livestock. Sometimes these pipelines are buried, but usually
large segments of them are above ground, especially in rocky country, thus
vulnerable to monkeywrenching. The black PVC pipe can be cut with a pock-
etknife, although carrying a small hatchet will make the job easier. Cutting a
pipeline once may render it temporarily useless, but far better is to walk along it
cutting it repeatedly. Rigid PVC pipe can easily be shattered with a large rock.
Aluminum pipe can be punctured with a hammer and large nail, although a
hammer and cold chisel would probably work better. The latter may also suf-
fice for small steel pipelines; if not, it may be necessary to disassemble the
pipe with a couple of pipe wrenches.

Unfortunately, PVC pipe is cheap and easy to replace. Even a dozen
breaks in a line can be quickly found because of the leaking water, and re-
paired in a few hours at relatively low cost.

Here's an improved, field-tested method for dealing with such water lines.
This method can only be used when the pipe is not carrying water, such as
when the cattle have been moved to another range. That's the safest time,
anyway.

First, drill a small (1/8”) hole in the pipe. Next, inject one of the urethane
foam caulking compounds (like “Polycel”), commonly sold in hardware stores.
This compound comes in an aerosol can with a very small nozzle. The com-
pound expands to several times its original volume and forms a hard, tight plug
in the pipe, completely blocking the pipe. The entire operation takes about two
minutes. One plug will do the job, but it is best to do it at least twice at widely
separated spots in the pipeline.
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The only external evidence of the damage is the 1/8" hole plugged with the
foam. Even if the rancher knew what to look for, finding this would require an
inch-by-inch inspection of the pipe. To be safe, drill the hole in an inconspicu-
ous location such as where the pipe is buried.

Remember the following tips:

1. Even when the pump is off, water will remain in the low-lying portions of
the pipe. It may be best to go uphill and plug a dry section, but the procedure
will work in water-filled pipes. (At least it works in a water-filled pipe up to 1.5°
in diameter, the largest so far tried.)

2. The procedure will not work if water is flowing, because the foam is
washed away before it sets. If you drill into such a pipe, don't just walk away.
That little fountain coming from a drilled hole may give unnecessary clues to
the rancher. Make your work look like an accident or simple vandalism by
smashing that section of the pipe with rock or hammer.

3. Read the directions on the aerosol can. The can must be inverted to
work—if it isn't, you'll just inject gas. Keep foam off clothing, skin, tools, etc.
It's very sticky and will not dissolve in common solvents.

Fast and inconspicuous for you—slow and expensive for the Marlboro Man!

STOCK TANKS AND WATER TROUGHS — Previous editions of Ecodefense
suggested puncturing stock tanks with a hammer and large nail. Punctures,
though, are relatively easy to patch. It is better to gash thin-walled metal
tanks with an ax or hatchet. Thick-walled tanks can be gashed with a cold
chisel and large hammer. Make as long and ragged a gash as possible.
Gashing right above the base is most effective and hardest to patch. Con-
crete water troughs can be thoroughly smashed with a sledgehammer or with
large rocks. You may think that shooting metal tanks full of holes during hunt-
ing season is a good idea. This is not recommended. Ballistics tests may
trace your spent bullets to your gun. There is also a serious danger in rico-
chets; even a high-powered rifle won't penetrate thick-walled tanks.

Sometimes small drinking troughs will be fed from a large stock tank by
means of a float valve, like the one in your toilet (See illustration.) Find the
float valve. It is usually between the tank and the drinking trough, and covered
by a removable hatch. Wire the float valve in the “up” position. When the water
level in the drinking trough drops, the float will remain up and no more water will
flow into the trough. Or, rip out the float mechanism and dispose of it.

Many metal tanks and concrete troughs are fed by pumps. These pumps
can be damaged in a variety of ways, such as pouring abrasives in the oil.

WINDMILLS — The towers for most windmills are now made of steel mem-
bers which are assembled on the spot using simple nuts and bolts. With
enough time and the proper tools (a couple of crescent wrenches or maybe a
socket set) a monkeywrencher could completely disassemble a tower. How-
ever, there are less-laborious ways of putting windmills out of business.

Windmills generally have a mechanism (it may look like a small crank at-
tached to a chain or cable) to stop the vanes from turning, and thus stop the
sucker rods' up-and-down motion (this motion is what pumps the water out of
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Windmill. Note windlass (arrow).
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the well). The sucker rods are usually made from several sections of steel
pipe, or solid steel rods, threaded together.

An effective way to render a windmill inoperative is as foIIows

< Stop the motion of the windmiill.

v Using a couple of pipe wrenches, disassemble the sucker rods at a joint.

 Draw the sucker rod out of the well casing until you come to another joint.
The weight of the rod will depend on the depth of the well, but unless the well is
deep, one or two people should be able do this.

' Using the wrenches, remove the next section(s) of rod.

v Let the remaining sucker rod fall down into the well casing, where it will be
difficult to retrieve. Note: it might be possible to cut the sucker rods with a
hacksaw, if they are not too thick. This would probably be simpler.

Some monkeywrenchers shoot holes in the oil reservoirs on windmills to burn
up the gears. They aim for the metal cover on the gearbox; oil dribbles out. If
the vane is folded and the windmill is unable to turn, they pull up on the lever to
open it up and hope for a good breeze. Because of additional criminal penal-
ties attached to crimes where firearms are used, and pollution by the oil, mon-
keywrenchers should be very reluctant to try this.

A windmill may also be pulled over by cutting support cable (if any), loosen-
ing nuts at the base, and pulling it over with a come-along, winch, horse, or
vehicle. Be careful of the falling tower!

Cutting Fence

Fences are what tamed the West for the livestock barons. They impede the
movement of Elk, Pronghorn, deer, and other wildlife, as well as that of hikers.
They destroy the open-space feeling of the land and give it a cow-pasture, pri-
vate property look. Fences are the key management tool in making the range
available to livestock grazing. Simply cutting fence will cause great disruption
to our landed gentry. Fences are expensive. Some experts estimate that 100
people cutting fence on a.regular basis around the West could put public land
ranchers out of business. Fence cutting is easy and relatively safe.

The best tool for fence cutting is a “fence tool.” It looks like a weird, over-
grown pair of pliers and a good pair can be purchased for about $20 at most
hardware stores. It can be used for hammering, twisting wire, pulling staples,
and cutting wire. Most fences are constructed of barbed wire or net wire. A
fencing tool will cut either with ease.

You should not just go out and cavalierly start cutting fence. Some fences
protect the land. You do not want to cut a fence and allow cattle from over-
grazed areas to enter an ungrazed area or one in relatively good condition.
Never cut a fence separating an ungrazed National Park or National Wildlife
Refuge from grazed National Forest, BLM, state, or private land. Do not cut
fences in riparian areas (public lands agencies are actually trying, in some
areas—against great rancher opposition in some cases, but with rancher
support in others—to get cattle out of some sensitive riparian areas). It is
dangerous to cut fence along highways. People die every year in the West
from hitting cows in “open range” areas with their cars. Leave highway fences
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up. Think about the likely results before you cut. Some clever
monkeywrenchers, however, cut fence to allow cattle to wander through
campgrounds, picnic areas, and other recreation areas in order to outrage
more people about the grazing of livestock on public land.

Cutting an old, rusty, run-down fence is often not worth the effort, as the
fence is probably obsolete or due to be rebuilt soon anyway. Give priority to
new, expensive-looking fences.

When you have selected suitable fencing to cut, pick your time carefully.
Avoid hunting season. There are more people out in the field then (hunters and
game wardens, of course, and ranchers to make sure that cows aren't shot). If
possible, pick a season when the cattle or sheep have been moved to another
pasture. A quarter moon night is good. So is bad weather. (Beware of light-
ning—barbed wire fences can attract it.) Some experienced fence cutters be-
lieve it is best to monkeywrench during daylight because it looks less suspi-
cious, and because one can do a much quicker and more thorough job, with
less risk of injury. When cutting fence, it is important to look like a cowboy;
most folks other than ranchers have no idea what happens on a ranch and will
simply think you're doing ranch work.

Walk along your carefully chosen fence in one direction, cutting as you go.
Do not double back. You might find someone looking for you. Check behind
yourself frequently. You are, after all, leaving a perfect trail. Binoculars are
useful for watching your back trail. Beforehand you should select several
possible escape routes. Look carefully ahead of you as well as behind you, as
you cut. Once in a while STOP suddenly, be dead silent, and listen carefully.
When you leave your fencing work, do not leave a trail that someone can follow
back to your home, camp, or vehicle. Do not loiter. Do your work and leave.

You can cut a mile or more of fence in an hour once you get moving. Snip
each strand of wire between posts but do not damage the posts. They will be
needed for reconstruction of the fence later and will prevent other trees from
being cut for fence posts. Give special attention to corner posts since they
are integral to supporting the entire line of fence. All wire should be cut on
support and corner posts, gates, cattle guards, and the like. Instead of cut-
ting between each post, you also can randomly cut wire along a greater length
of fence and probably still necessitate the complete restringing of the fence.
Some experienced fence cutters cut strands only between every second or
third post, but also vary their pattern. They believe this will cost more time and
money in repair.

Caution: Barbed wire is usually strung under tension, so be careful when cut-
ting it. When cutting, stand well to the side of the wire and cut strands next to
the post. Do not hold on to the wire as previous editions of Ecodefense sug-
gested. Fortunately, many public-lands ranchers are too lazy to keep their
fences in good repair, so the wire is apt to be loose.

An experienced barbed wire fence repair person suggests that to do the
most expensive damage to a fence, one should cut out one-foot sections be-
tween posts. Throw the cut section away from the fence where it can't be eas-
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ily found. To repair this kind of cutting requires three people and many pieces
of wire. If enough one-foot sections are taken out, it will require the complete
restringing of the fence.

Replacing cut fence is costly for the rancher. Two-point barbed wire costs
about $80 for a quarter-mile spool. Cutting a mile of four-strand fence necessi-
tates the replacement of $1280 of wire. Of course, the fence must be so cut
up that it is not feasible to repair it by splicing cut ends back together.

Fence cutting is hard on your hands: Wear gloves to protect your hands and
to avoid leaving fingerprints.

Ranching Equipment and Machinery

Most big ranches are heavily mechanized, with a variety of vehicles and
equipment used in their daily operations. These include bulldozers, backhoes,
tractors, heavy trucks (both for hauling equipment and cattle), and horse trail-
ers. These vehicles are often parked around the ranch house, but when they
are being used for particular projects (building a stock tank, say) they are apt
to be left out in the boonies for a few days and nights. The usual techniques
for disabling vehicles and heavy equipment can be applied to ranch equipment.

Miscellaneous

Public lands ranchers, no doubt aware of the indefensible nature of many of
their practices, are hypersensitive about public criticism. For this reason any
means of bringing their depredations to the attention of the public will have a
twofold benefit—it will both educate the public and give the ranchers high blood
pressure.

Recently in the Southwest the press reported an outbreak of sign alteration.
Someone was using a stencil to modify those ubiquitous highway signs that
warn the motorist of open range—the ones that show a big cow on a yellow
background. (See section on “Stencils” in the Propaganda chapter.) They
were adding to the signs messages like “Stop overgrazing,” and “Get cows off
the public lands.” Needless to say, the ranching community was outraged.
$500 rewards were offered for the perpetrators and serious penalties were
threatened should they be apprehended.

If you live in a rural area and decide to try to rectify the abuses of overgraz-
ing through monkeywrenching, it would probably be best to keep a low profile
on other conservation issues and to avoid publicly criticizing the livestock in-
dustry. Indeed, it may be wise not to engage in anti-grazing monkeywrenching
in your home area at all.

—High Plains Drifter

FIELD NOTES

* There has recently been a trend in some parts of the West for ranchers to
install submersible electric pumps in wells, even in wells in remote areas with-
out electric lines. Evidently the ranchers are using portable electric genera-
tors to run the pumps—a pump is run long enough to fill a large stock tank;
then the generator is removed. It may be difficult to remove the submersible
pump from the well casing without special equipment (although if this can be
done, it certainly would be effective). However, such wells do have vulnerable



85 Developments

electrical wiring and circuit boxes on the surface. The circuit boxes can be
smashed with a sledge or large rock; the wiring can be repeatedly cut with a
fencing tool or bolt cutters.

* Smash apart feed and water troughs and salt block holders.

* Cut, smash, and pull apart corrals. Corrals are expensive to repair or re-
place, and are necessary for ranching operations. Do the same to pens,
chutes, loading ramps, stock scales, and other structures. They can also be
burned. (Keep in mind that such use of fire constitutes arson and carries addi-
tional penalties.)

* Some ecotage actions against livestock grazing are discouraged for vari-
ous reasons. Poisoning cattle with oleander clippings should be avoided be-
cause some species of grazing wildlife may also be vulnerable. The press re-
cently reported that a champion racing Buffalo died after eating hay that had
oleander leaves and stalks accidentally mixed in, for example. We do not
know if Elk, Pronghorn, Bighorn Sheep, or other wild critters would be poisoned
by oleander clippings put out for cattle on public lands. In another case, 35
cattle in northern Utah died after eating clippings of English yew, an ornamen-
tal widely planted around homes in that region. Again, we do not know if this
plant is toxic to wildlife as well.

Some people have proposed simply shooting cattle. This is dangerous,
would likely be counterproductive, and would carry severe penalties if the
shooter were caught. More important, the lead bullet will remain in the cow car-
cass. A critter that scavenges the meat may ingest that bullet and die of lead
poisoning. California Condors have died after ingesting lead bullets in car-
casses. If you must shoot, use only steel bullets.

Finally, we discourage the importation of diseases or disease-bearing para-
sites into the Western open range. A recent newspaper article reported on the
60 cowboys employed by the Department of Agriculture to patrol the Rio
Grande from its mouth to Amistad Dam to keep out Mexican cattle. The Mexi-
can cows are infested with ticks that carry a disease organism causing so-
called Texas fever or cattle fever. The article reported that if the cattle fever
tick became established in the United States, it could cause $5 billion worth of
damage a year to the cattle industry. Besides the possible biological dangers,
trying to smuggle these ticks across the border to the public lands grazing
states would be personally dangerous and would be counterproductive.

*A few thoughts on public lands grazing strategy: Every BLM grazing dis-
trict has several large ranches on the edge of bankruptcy, despite recent high
beef prices. These ranches can be determined by speaking discretely with the
BLM, real estate agencies, or by examining county tax delinquency records.
These ranches almost certainly are destroying riparian areas, wildlife winter
range, and/or recreational resources. The public should be made aware of the
destruction and the ranch should be mentioned by name and linked with the de-
teriorated condition. Try letters to the editor, TV reports, or tours for newspa-
per reporters.
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The object is to make potential buyers aware of the actual value of the
ranch. This will have the effect of lowering the value of the ranch to reflect its
real worth and should reduce inflated bank borrowing power. A few large
ranches revalued to actual worth will have a chilling effect on the local market.
Enough local market exposures will have an effect throughout the West.

Cautionary Notes About
Monkeywrenching Grazing

Random sabotage of range “improvements” may do more harm than good.
Study the target area before taking action against:

v Windmills and Water Tanks. These water developments concentrate cattle
in their vicinity and may actually prevent livestock from abusing more remote
areas. Severe overgrazing, bare dirt, and trampling usually indicate the pres-
ence of water facilities. Only the most remote water developments should
even be considered as potential targets, and only if alternative sources of nat-
ural water are available to wildlife.

 Fences. Casual fence-cutting will make you a best friend of the “trespass”
grazier, the worst abuser of public lands. These greedy stockmen will cut
fences and leave gates open to allow their stock to “innocently” wander onto
lands where they are not legally permitted. If you know a stretch of fence that
routinely entangles and kills wildlife, observe the following procedures: To pro-
tect deer, cut the second wire from the top. Deer are killed when their hind leg
doesn't clear the top wire and becomes twisted between the top two strands. A
twelve to eighteen inch spacing between the top wires prevents this problem.
If antelope are trapped (a winter problem) cut the bottom wire to allow the ani-
mals to crawl under.

v Overgrazing. There is plenty of worthwhile overgrazed land around, so
limit your hits to these most abused areas. Educate yourself in the rudiments
of range management so you can learn to recognize the symptoms. Know
about the succession from grass to brush to trees. Learn to recognize snake-
weed, greasewood, and other plants that are indicators of overgrazing. Train
yourself to recognize the early signs of soil erosion as well as the more severe
arroyo-cutting. Also, know which grasses and shrubs the livestock consume
so you can tell at a glance if they're gnawing them down to nothing.

Because ranchers in some areas have become suspicious of animal rights
saboteurs hitting their range improvements, make sure you're equipped with
leather boots, canned meat (if you're a vegetarian, you can always give it to a
panhandler later), and some Outdoor Life magazines in case some suspicious
cowpokes insist on poking around your camp or car.

—T. O. Hellenbach



CHAPTER 4

ROADS AND TIRES
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Napoleon's army may have traveled on its stomach, but the army of wilder-
ness destruction travels by road and vehicle. Indeed, one of the most com-
monly used criteria for “wilderness” is “roadlessness.” Roads are used for
logging, for mineral exploration and development, for oil & gas activity, for
grazing “management,” for powerline construction, for dam building, for ski
area, recreational, and subdivision development. Trappers, poachers, slob
hunters, archaeological site vandals, prospectors, seismographic crews, and
other vanguards of the industrial spoliation of the wild use four-wheel-drive
vehicles on dirt roads, on jeep trails, and cross-country. Then there are the
mindless masturbators on their 4 x 4s, ATVs, ORVs, dune buggies, muscle
wagons, dirt bikes, tricycles, and Nature knows what else—ripping up the land,
leaving their tracks as their imbecilic calling cards, running down wildlife, and
disrupting non-motorized recreation.

The road network on public lands, however, cannot be effectively guarded
against a serious campaign to close it. The money is not available to both build
and constantly repair roads in rough, remote country. And vehicles—whether
on the roads or off-—are highly vulnerable to having their tires flattened if they
enter areas where they don't belong.

With the simple tools and techniques discussed in this chapter, an Earth de-
fender can essentially declare her own wilderness boundary and safeguard an
area from vehicle-borne destruction. Are two roadless areas separated by a
dirt road? Close it. Are “cherry-stem” roads invading a block of wild country
from all sides? Shut them off at the periphery. Is the Forest Service building a
logging road into prime wildlife habitat? Wreck it. Are miners, seismographers,
surveyors, trappers, or poachers threatening your area? Take their trans-
portation away. Are bozos on their tricycles or dune buggies trashing a wild
canyon, roadless beach, or desert valley? Flatten their tires and make 'em
walk out.

The most vulnerable portion of the industrial infrastructure is the transporta-
tion network. The ecodefender can safely, securely, cheaply, and effectively
disrupt it—and save wild country. ‘

Most monkeywrenchers have focused on disabling heavy equipment, cut-
ting down billboards, and—more recently—spiking trees. All of these are
worthwhile, but road spiking and destroying roads have not received the atten-
tion due them. With the United States Forest Service continuing a gargantuan
road-building program in currently roadless areas, monkeywrenchers need to
make a major effort to close these roads. This chapter tells you how to do just
that. An additional attraction of road spiking or road destruction is that it is
much more difficult for the villains to protect hundreds of miles of road from
sabotage than it is for them to guard a few pieces of heavy equipment or active
logging sites. You are in much less danger of apprehension doing this kind of
monkeywrenching out in the wildwood than you are crawling around equipment
yards. Nonetheless, do not neglect basic security precautions. .
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ROAD SPIKING

A modern version of the Vietnamese “punji stake” offers a simple means of
closing an unsurfaced road. An angle-cut metal rod driven into the road's
wheel rut will puncture tires while not harming people. The 1/2 inch diameter
rod, protruding only about three inches, is too blunt to penetrate a shoe sole
under a person's weight, but sharp enough to puncture the tire of a heavy ve-
hicle. With this technique you can cure an ORV problem or make a logging or
mining operation unprofitable. By harassing a survey or exploration crew with
these you might persuade a corporation not to proceed with a mining or drilling
operation. The possible applications are extensive since almost any exploitive
enterprise requires roads.

You can buy the materials to close a road for pocket change, and can em-
place the stakes alone in a very brief time. By not involving anyone else, you
can insure that nobody can betray you. That peace of mind is sometimes
worth more than the encouraging companionship. Since the stakes can be
driven quickly and easily, there is little chance of being seen, let alone identi-
fied, if you exercise even minimal caution.

Obtaining the Materials

Any piece of hard metal that can be sharpened and driven into the ground will
work. For convenience and economy, we recommend 1/2 inch diameter steel
rod used for concrete reinforcement, usually called “number four rebar” in the
construction trades.

If you buy rebar pre-cut to length, you will order “one foot number-four dow-
els,” and you will have to sharpen one end.

If you decide to cut the stakes from longer rods, you can hacksaw stakes
such that the ends are sharp enough. Cut the rods off at a sharp angle (at
least 45 degrees) every couple of feet, then cut these pieces in half with a
straight-across cut. Thus each stake is about one foot long, with one sharp
end and one blunt end. Stakes longer than a foot are hard to drive deep
enough in rocky ground; much shorter and they are not stable. Longer ones
may be useful in very soft ground.

If you buy the longer rod and cut it, keep in mind that rebar is usually bought
by contractors in quantity and delivered to a construction site. So, do not call
attention to yourself by repeatedly buying small quantities of rebar and hack-
saw blades in the same building supply store in an area where “road spiking” is
taking the profits out of some local rip-off. Rebar is common, ordinary stuff,
though, and nobody will take any interest in why you want it so long as you
don't need a salesperson's help in figuring out what (and how much) to order.
Order a length that you can easily transport. Buy the best hacksaw blades,
since cheap ones break easily and will only make a few cuts before dulling.
Buy the longest blades you can find in order to get a decent stroke (most
hacksaws accept blades of various lengths). This will make cutting much
easier.
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Expedient Method of Cutting Stakes

Secure one end of the rod (by clamping, jamming, etc.) and lay the free end
across a crotched (or notched) piece of wood under the cut to be made, about
one foot from the end. Lay the blade alongside one of the retention ridges
which run across the rebar at a 45 degree angle. Make several light strokes
until the blade cuts into the bar enough to prevent sideways slipping. With a
little practice you carn cut more than a dozen road spikes an hour in this man-
ner. If you cut up a rod or two in your spare time during the week, you will have
plenty by the weekend.

Building a Jig

For ease and convenience, you may want to build a jig to hold the rod steady
and to guide the sawblade. Any kind of “miter box” that doesn't reduce the
length of the stroke much is okay. A simple method is to place two cement
blocks on end and place the length of rebar to be cut in the grooves on the
ends. Saw the rebarbetween the cement blocks.

Using an Acetylene Torch

A torch is the fastest and easiest method of turning out large numbers of
stakes. Learning how to cut (as opposed to welding or joining) with a torch is
easy. Someone can show you in half an hour how to hook up and adjust the
equipment well enough to burn off rods. Learn how to handle the gases and
equipment safely, and to adjust the flame. (See the separate article on the
Cutting Torch in the Vehicles and Heavy Equipment chapter.)

Emplacing the Stakes

Make the “cap” illustrated here so that you can drive the stakes into the
ground without blunting the sharp end. Buytwo 3/8to 1/4 inch galvanized pipe
“reducers,” one 3/8 by 5 inch galvanized pipe nipple, and one 1/4 inch nipple of
any length (the shorter the better), and assemble as follows: Screw the five
inch long pipe into the large ends of both reducers; screw the smaller pipe into
the small end of one of the reducers; then cut it off flush.

Place the reducer with the flush-cut nipple over the sharp end of the road
spike and hammer the other end of the reducer to drive the stake into the
ground. If you simply put a piece of 1/4 inch pipe over the sharp end of the
stake and hammered on it to drive in the rebar, one pipe end would deform very
quickly from hammering and the stake would wedge up in the other end. The
reducers hold their shape and make this a long lasting tool. Driving the first
stake creates a seat (in the end that fits over the stake) into which succeeding
road spikes should be fitted.

Where to Place Road Spikes

For effectiveness and safety, give thought to where you place road spikes.
Avoid areas where a blow-out or flat from the stake might put the driver of the
vehicle in danger. Roads or “jeep trails” with a sheer, long drop-off on one side
are obvious danger zones. Choose, instead, a flat area or low point in the ve-
hicle path. Determine whether you should spike a long vehicle route at the be-
ginning or in a remote location in the middle. Will a flat milesfrom nowhere en-
danger a typically overweight, soft ORVer?
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Although road spikes are difficult to see from a vehicle (particularly a
charging muscle wagon), picking a spot where they will be extra difficult to see
will increase their effectiveness. Choose a spot where vegetation to the side,
shadows, a dip in the route, a curve, or other natural camouflaging will obscure
the three inches of dark rod protruding from the ground. Also, pick a site where
there is an excellent chance of the road spike making contact with a tire. At
some points along a vehicle route, there may be several feet of variance for
the tires. Several road spikes may be needed across the route there to flatten
a tire. Instead, select a spot where ruts or natural constrictions keep the tire
tread confined and where one spike is sure to make contact with knobby rub-
ber. Crossings of streams and dry washes are also choice locations. Look at
the terrain and previous vehicle tracks to determine where each of your spikes
will wreak maximum (but not dangerous) havoc on vehicle tires that should not
be there.

Consider the direction most vehicles will be traveling and incline the road
spikes accordingly. It may be necessary on some routes to direct your spikes
in both directions.

Even with proper planning of spike emplacement, your road spikes may
stand out. Put a tumbleweed, litter, or small branches over visible spikes to
hide them.

—Dan'{ Boone
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SPIKE DRIVER

" This cheap, easily made tool is necessary for emplacing road spikes. The
different parts are shown here in an exploded view. (See text for details.)

First, screw the reducers on the ends of the pipe nipple.
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5

Then, using vise-grips, screw the Vs inch nipple into one of the reducers
(as tightly as possible).

Finally, saw off the /s inch nipple flush with the reducer. Your road spike
driver is ready for use.
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Use of the Road Spike Driver:

Notethe “seat” created in the end of the driver (the /4 inch nipple screwed
into one of the reducers).
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FIELD NOTES

* Check a dead-end jeep trail before you spike it. It is best to flatten some-
one's tires when they are going in, not coming out.

* Often a trustworthy partner is useful for security. While one person drives
the spikes in the road, the other can watch or listen for vehicles or hikers.
Prudently used, radios can add to security. See the section on Tools in the
Security chapter for a discussion on radios.

* Placing a rag over the head of the spike driver when hammering in stakes
may help to deaden the noise of hammering.

* Rebar is cheap. A twenty-foot length at one suburban building supply store
was only $3.50. Rebar also saws easily and quickly with a good hacksaw
blade—don't be intimidated by the task until you try it.

* Disguise your spikes with small branches. This may be especially effec-
tive on logging roads. Soon, drivers will be afraid to drive over any fragment of
dead tree.

* 3/8 inch rebar can also be used for road spikes. It is cheaper (79 cents for
a ten foot length), saws easier, and is lighter to transport in your pack. Except
for really macho tires, it should do an adequate job.

* 3/8 inch diameter rebar cut in two or three foot lengths has been found ef-
fective for flattening the tires of dune buggies and the like on beaches and in
sand dune areas.

* Free rebar can oftentimes be had by scouting around old construction sites
where short pieces have been discarded.

* On almost every construction job where rebar is used, many small pieces
will be left over. If you walk up and ask whoever is putting in the steel if you
can have the leftover rebar for a home project, they generally will be happy to
give it to you.

* A quick and easy way to cut rebar for road spikes is to rent a heavy pair of
bolt cutters (handles at least 3' long). Place one handle on the ground and
stand on the grip. You want the whole cutter lying on the ground except for the
one handle used to work the jaws. While keeping the cutters flat, raise the
jaws as wide (high) as you can. Place the rebar in as close to the hinge pin as
possible, then put your full weight on the handle. The jaws will eat right
through, crimping the bar into a razor-sharp edge. Be careful; you can lose
blood to these sharp little suckers. You may not be able to cut the rebar at
more than a 20 degree angle, but field experience has proven that to be sharp
enough. This method works well for anyone over 175 pounds; a smaller person
might want to use a hydraulic cutter. In two hours, you can have enough
stakes to spike a lot of jeep trail.

* The so-called “Anti-Drug Abuse Act of 1988” which made tree spiking a
federal felony, also made road spiking (including nailboards) a similar crime.
This testifies to the effectiveness of road spiking and to the concern industry
and ORVers have about its increasing use. See the section on Federal Anti-
Spiking Legislation in the Developments chapter.
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An Alternative Spike Driver

Rebar road spikes can be driven into soft (muddy) ground without dulling the
business end and without using a spike driver. Tightly clamp a large pair of
visegrips to the spike and tap on the visegrips with a hammer to sink the spike
into the ground. In harder ground, visegrips and a simple spike driver can be
used. Use a three-inch section of 3/8 inch pipe with a 3/8" by 1/4” reducer or a
3/8" end cap (block-off cap) screwed on the end. Tightly clamp the visegrips 3
1/2 inches from the pointed end of the rebar road spike. Slide the spike driver
over the rebar so it rests on the visegrips but does not touch the sharp end of
the rebar (half an inch gap should be present). By hammering on the end of the
spike driver, the rebar spike will be driven into the ground through the visegrips
which you grip. (See illustration.)

—St. Francis
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Advanced Road Spiking

Here are some ideas to increase the effectiveness of rebar road spikes.
First of all, we found that the easiest way to procure raw materials is to visit the
local landfill. Many landfills have unattended scrap metal recycling piles which
contain scrap pieces of rebar. The sizes that work best are #3 (3/8") and #4
(1/2"). Many pieces will be bent, but these are useful for creative placements.

We have directed much energy toward stopping 3-wheeled ATCs, dirt bikes,
and the 4-wheeled (“Quad Runner”) ATVs. These abominations present prob-
lems different from those presented by 4 x 4 trucks and jeeps. For them, eco-
teurs must be more exacting in their methods of manufacture and placement.

The relatively light weight of an ATV, coupled with the pliable, low air pres-
sure tires, makes it possible for the tire to bounce over a standard 1/2" rebar
spike cut at a 45-degree angle and sticking up 3" from ground level. To in-
crease effectiveness we use 3/8" rebar with tips cut at an angle of 60 degrees
or greater. For standard emplacements we use 14" long spikes, enabling us to
have 4-5" above ground. As a general rule, for maximum stability, the length of
the spike underground should be at least twice the length of the part above
ground.

Before cutting rebar, notice that it has two longitudinal ridges running oppo-
site each other. Start your cut on one ridge, since it helps form a sharp tip for
the spike. While a hacksaw works well, also consider using metal-working
tools such as a "Sawz-all” with metal blades or the special metal-cutting car-
bide blades for hand-held circular saws. If you use a metal grinder to sharpen
tips, do not overheat the tip, as the metal will lose its temper, making it brittle.

Our most effective emplacement tool is a block of 1 1/2" plywood or three
1/2" plywood strips nailed together. The block should be 3 to 4 inches wide
(enough to grip well) and 8 to 10 inches long. Align your spike tip and place the
block over the tip and drive with your single-jack hammer. Plywood drives the
spikes without dulling the tips and will not split apart. The plywood block is
easily removed from the spike and will last a long time. It produces far less
noise than metal emplacement tools, and is simple to replace. Plywood would
also be easier to explain should one be questioned, or to toss if someone ap-
proaches.

As these spikes have sharp tips, wear gloves when handling them (you
should wear gloves anyway, for security reasons, and should make sure the
spikes don't carry fingerprints). Consider making special containers for carry-
ing your spikes—unprotected, they can puncture a backpack. We con-
structed spike “quivers” out of 3-inch diameter ABS plastic pipe. The 3" size
holds 20 to 30 3/8" spikes. You'll need two 3" caps; one should be cemented
on, and the other attached with a small draw cord. D-rings can be mounted at
each end by using large 3" hose clamps, and a nylon luggage strap can be
clipped on to the D-rings to form a sling. The quivers can be carried in a day
pack. When ready to emplace spikes, simply pull out a quiver, sling it over
your neck and shoulder, and you have 20 spikes at your (gloved) fingettips.

—~Robin Road
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SPIKEBOARDS AND
NAILBOARDS

Another weapon against tires is the spike- or nailboard. Short scraps of re-
bar, left over after making spikes, are useful here. For rebar spikes, take a 2
to 4 foot length of standard 2 x 4 or 2 x 6 lumber and stud it with spikes. Our
spikes protrude 4 to 6 inches out of the board at a 45-degree angle and are
usually placed 3 to 4 inches apart. The spikes can all be angled in one direc-
tion, or angled two ways, so as to puncture tires coming from either direction.
To place the spikes, drill a hole the diameter of the spike, at the desired angle,
through the board. After placing the spikes in the board, you may want to nail
another board across the bottom as backing, so the weight of the vehicle won't
drive the spike down into the hole before the tip accomplishes its purpose.
However, this may not be a hazard with the lighter ATCs and ATVs (a4 x 4 ATV
may weigh 500 Ibs., sans rider).

Nailboards, made from strips of 1" or 1 1/2"-thick plywood with numerous
nails driven through at an angle, are ideal for dirt bikes, whose narrow tires may
miss rebar spikes. We recommend nails of at least 20d size, since smaller
ones might be bent by the tires.

Nail- and spikeboards should be anchored to the ground. This is done by
drilling a hole in each end of the board, and by driving an L-shaped piece of re-
bar through each hole. We use 14 inch “Ls” for soil emplacements and 36 inch
“Ls” for sand or mud emplacements.

Bury the wood portion of your nail- or spikeboard in the ground. Carry a dig-
ging tool for this. Camouflage your emplacements. Be creative. Most ATV
and dirt bike yahoos won't think anything of running over a small piece of
brush, tumbleweed, or litter which conceals a spikeboard.

Be sure to avoid leaving fingerprints anywhere on your spike- and nail-
boards, and on your tools.

Keep in mind that by making spikes sharper, and by using spike- and nail-
boards, we may increase the risk of injury—and that is not our purpose. Thus,
use these emplacements only where there is little chance of injury to the gen-
eral public.

—Dave Harleyson

FIELD NOTES

* An easy way to drive nails through a nailboard is to place the board on sand
or soft dirt and drive in the nails through the board into the dirt. Turn it over and
you have your nailboard.

* To anchor nailboards, try driving large nails or bridge timber spikes through
the nailboard into the ground

* Some field agents argue that nails should not extend more than an inch and
a half cut from the board because they will bend on contact with the tires.
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* For cheap and easy nailboards: Stud a piece of irregularly-shaped card-
board (it looks more like trash that way) with roofing nails and spray paint the
whole thing brown so the nails are not noticeable from a moving vehicle. Do the
same with a piece of carpetscrap, but no paint this time.

* Remember that many dirt bike and ATV riders are children and mentally-
handicapped individuals. Be careful. Many dirt bikes travel at high rates of
speed. Place tire puncturing devices with the safety of the rider in mind.

* Other dirt bikers are of the most uncouth, violent, and potentially danger-
ous variety of Boobus americanus. Be careful. You do not want to be cap-
tured by these slavering morons or even suspected of doing anything against
them.

HOW TO MAKE CALTROPS

Caltrops are extremely effective for flattening tires on stink machines of the
two, three, and four wheel varieties. They are sold through Soldier of Fortune
style mail-order houses for about $1.75 each and possession is legal. If you
are a beginning welder you can easily make your own for less than ten cents
apiece.

Take a welding class at the local community college. Learn how to cut and
weld using an Oxy-acetylene outfit. You'llbe amazed at how much this will ex-
pand your horizons as a monkeywrencher. A cutting torch can slice through
iron like a hot knife through butter. (See the Cutting Torch article in the Vehi-
cles and Heavy Equipment chapter.)

INGREDIENTS:

Oxy-acetylene welding outfit

Small diameter welding rod

Twelve pounds of 20d nails (bright box)

Sturdy workbench and two vises

Three pairs of welding goggles

18" handle bolt cutters

Medium weight hammers

Two pairs of pliers

Clamp one handle of the bolt cutters horizontally in the vise. Hold a nail in
the jaws at a 45 degree angle with one hand and push the free handle down with
the other hand to snip off the head and leave a nasty-looking point where the
head was. Cut the minimum amount of nail off with the head. It's easier to snip
when the nail is jammed as far into the jaws as possible. You might as well do
this to 600 nails while you're at it. Wear safety glasses to protect your eyes in
case a nail head flies off. Be careful to save every single nail head for appro-
priate disposal somewhere other than your workshop.

Now mark the center of each headless nail with a felt tip pen. The best way
to do this is by marking two parallel lines on the workbench one-half nail length
apart, and laying the nails over these lines to mark them. Once all the nails
have been cut and marked, you're ready to make a prototype caltrop.
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Clamp one of those double pointed nails vertically in the vise with the mid-
pointmark just showing. Bang it over with the hammer until you have a wide “L”
shape with an interior angle in the neighborhood of 110 degrees. Make sure it
comes out with the bend at the midpoint. Do this to only six nails. Clamp one
of these bent nails with one tip in the jaws of the vise so thatitis in an upright
“V” position. Balance another bent nail over the first one crosswise in the in-
verted “V” position. This is what a caltrop looks like. All you have to do now is
weld the nails together.

Notice that there is a convenient place for two tack welds where the nails
cross, and two more places on the underside. Strike the torch and do a tack
weld. Before the weld cools, tweak the caltrop with pliers so that it is symmet-
rical. Do the other tack weld. Turn off the torch so that you will have two free
hands to loosen the vise slightly. Grab the caltrop with pliers, take it out of the
vise, and reposition it upside down to expose the two remaining tack weld ar-
eas. Strike the torch again and do those two welds.

When the caltrop cools, give it a test by placing it on the ground. No matter
how it falls, one point should be vertical. It not, then either the bend in the nails
is not the proper angle or you welded it crooked. When you've got a decent
prototype, set it aside.

Tape a piece of cardboard to your vise and make a mark on it to serve as a
bending guide for all the hundreds of nails you're about to bend. Clamp a nail
vertically in the vise with the midpoint mark just showing and pound it over until
the tip is even with the mark. Carefully bend all the nails to the correct angle,
one at a time. Now you're ready for the welding assembly line.

To make the best use of both your time and welding gas, use a three-person
production team with one welder and two helpers. This requires two vises on
the workbench about two-and-a-half feet apart. Provide welding goggles, a
pair of pliers, and a beer for each helper. The welder works one vise while the
helpers set up a pair of caltrops at another. Each vise has two sides and can
hold two caltrops at a time for a very efficient production line.

The welder does the first two tack welds on both caltrops in vise A while the
helpers are setting two more in vise B, then the helpers flip the caltrops over in
vise A while welding happens at vise B. Finished caltrops are placed on the
floor to air quench.

When you have made 100 caltrops, double bag them in paper shopping
bags. This iscalleda “Bag-o-Trops.” It's a handy little item that can really in-
crease the effectiveness of every Earth defender.

—Barstow Bob

FIELD NOTES

* Cover the jaws of the vise with pieces of wood, cardboard, or metal to pre-
vent leaving distinct tool marks on the caltrops. Such tool marks may reveal
the brand of bench vise, records of purchase, and may be linked to your par-
ticular vise. Dispose of the jaw covers after the manufacturing is complete.

* If you haven't the means to make caltrops as described above, you can
buy caltrops on the surplus market from some advertisers in Shotgun News.
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These caltrops are military surplus from some war and aren't always adver-
tised, so keep looking. The advertisers who run full page ads with surplus
items are the ones to watch. See an issue at your local gun store.

* See the illustration for two other ways to make caltrops.

®
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Two possible methods of making caltrops. Top: weld a cross, bend and
sharpen. Bottom: weld side by side, bend and sharpen.

* Somewhat cruder caltrops can be made with inexpensive arc-welding units
as small as 70 amps. Sears has a 20-70 variable amp unit that can be obtained
as cheaply as $59. Higher-amperage units are more expensive but will pro-
duce faster and more substantial welds. It is important to read the operating
instructions carefully before arc-welding and to always use hand and eye pro-
tective gear (intense light can burn the retina).

Caltrops can be constructed as follows with the arc welder: Obtain nails at
least 4 inches long, the thicker the better, and cut off the heads with bolt cut-
ters or a hacksaw. Sharpen both ends on a grinding wheel. Extreme sharp-
ness is not necessary as the weight of the vehicle drives the nail into the tire
even if somewhat blunt. Weld at least 3 of these nails together in opposing
planes so that there is a tripod effect no matter how a thrown caltrop lands.

To perform the actual welding, place one nail in a vise, hold the other in a pair
of visegrips, and use your other hand to hold the electrode.

—Sidewinder

* Short on caltrops? Put a caltrop or other sharp object inside a target.
Many off-roaders love to drive over the random beer can or paper cup in the
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road, so put a surprise in one. Those Styrofoam clam-shell containers from
fast food places even have a use. One will hold the business end of a broken
bottle with its points up. These targets make cleanup afterwards easier and
minimize possible injury to animals, hikers, ORVers, and yourself.

* Effective caltrops can be made with 4 to 6 inch reinforcing mesh used in
concreting. Thismesh cut at an angle in the middle of each span will produce
steel crosses. Bend them at right angles to form quick caltrops.

* Spray paint caltrops black for use on asphalt so they will be less conspicu-
ous.

* For simple caltrops, drive a half dozen long nails through a golf ball so that
they stick out in all directions. Spray paint the whole thing with a color similar
to the surface on which they might be used. Remember that a box of these in
your car or truck might look very suspicious to a policeman who, on a random
traffic stop, decides to poke around in your vehicle in the hope of finding an
open liquor bottle, drugs, or stolen goods.

Other Tire Flattening Methods
ROOFING NAILS

When flattening dirt bike tires to keep them from tearing up country, the
monkeywrencher should be concerned about not endangering the rider. An ef-
fective, but seemingly safe, method is placing upended simplex roofing nails.
These nails have large heads so they will stand on end easily, they are avail-
able at every hardware store, and they are cheap. The nails come in lengths
up to 2 1/2 inches long. This is long enough for dirt bike tires (and regular auto
tires), but not long enough to flatten a heavy-duty 4-wheeler tire. The safety
advantage of roofing nails is that they won't dump a bike from a blowout, but
will eventually cause the tire to go flat—in a period of time from minutes to
hours. The best place to set them is at the entrance to an illegal dirt bike trail.
For maximum effectiveness, hand set them with the bases down and cover the
bases with road dirt to camouflage them. Paintthem the same color as the
ground if you really want to hide them. One distinct advantage of roofing nails
over a permanent installation is that the tire will pick up the nail and carry it
away for a while. This ensures that the biker won't be able to pinpoint the exact
spot where the nails are deposited. A disadvantage is that these nails will
probably go through a tennis shoe sole, so you don't want to set them where
runners will go. A single person can scatter hundreds of these nails in a short
time. They can also be scattered caltrop fashion in order to evade pursuers,
although many of the nails will not fall point up.

Hand setting the nails at strategic points will ensure that all the bases are
down. Use a straight section of trail where the bikes aren't breaking traction or
side-slipping. This ensures that a single bike won't ruin the entire setup by
sliding through and scattering the nails off the trail. That way each bike
through will leave some for the next bike, and the next .... If you want to get
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really elaborate, paint the bottoms of the bases black so the biker won'timme-
diately notice the foreign object sticking out of his tire.

—~Porky Pine

FIELD NOTE

* A company called Dings Magnetic markets a variety of road magnets to
pick up nails and other metal on roads and at construction sites. This indi-
cates that dropped nails are a major problem for tires.

FINISHING NAILS

Generally a metal object bends under a vehicle's weight but doesn't com-
press lengthwise. A well-anchored 6d finishing nail is adequate, provided it is
set (see illustration) at the angle of purely compressional impact (Table 1).
Lubrication facilitates penetration (a light oil also allows camouflaging road
dust to be adsorbed). A simple wooden jig (see illustration) is used to set the
angle in the field.

—Bernard Fernow
TABLE 1
Tire Application Angle Off
Diameter {Oncoming) Horizontal
27" mountain bike 60.6
30" sedan 61.9
34" pickup, ORV 63.5
40" logging truck 65.4
wheel

2x4 cut on table saw

VALVE CORE EXTRACTOR

An inexpensive tool known as a “valve core extractor” provides an alterna-
tive method for flattening tires. Remove the cap from the valve stem, insert
the extractor into the stem. Twist until you feel the tool engage the valve core.
Then unscrew (counterclockwise) the valve core and throw it in the bushes.
Doing this to all the tires on a vehicle would immobilize it, without permanently
destroying the tires.
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Valve core extractors may be purchased cheaply at most bicycle shops (the
valves on most bicycle tires are the same size as the valves on most auto-
mobile tires).

It is also a simple matter to let the air out of the tires of an unattended vehi-
cle by depressing the postin the tire valves. A pressure gauge has aposton it
to dojustthis; a nail or other slender metal object will work, too.

Railroad Spike/Tie Plate Trap

Railroad spikeboards are probably suitable only for special events (a
particularly noxious off-road race, for instance), or for Monster Trucks (like
“Bigfoot”) and other jacked-up rigs with very large tires. This is due to the work
involved in making them and their heavy weight. They have the advantage of
superior strength, and would probably penetrate most tires—including the
$2,500 behemoths Monster Trucks use-—quite readily.

When walking along railroad tracks, one commonly finds old spikes dis-
carded when new rails were laid. It is also possible to find, along the tracks,
discarded metal tie plates. The tie plate is a square metal plate, about 8" x 8",
which is used to fasten the rail to the ties. It contains four holes through which
the spikes are pounded, to hold the rail to the tie. To make a railroad spike-
board, place four spikes through the holes opposite the way they would be
when holding the rail down to the tie. Weld these spikes to the tie plate. The
result is a massive “spikeboard.” Railroad spikes are stronger than rebar, and
the metal tie plate prevents the weight of a vehicle from driving the spikes into
the ground—instead, maximum tire penetration is likely.

The weight of these spikeboards makes them suitable for use in desert
canyons where Monster Trucks like to romp and frolic. The best place to put
them would be in stream crossings under water. Pick known vehicle cross-
ings. Or on rivers where the ORVs will be charging down rather than simply
across a stream, look for narrow spots in the canyon where vehicles will not
have much choice of route. If the bottom is rocky, simply place the spike-
boards where the water is deep enough or opaque enough so they won't be
spotted by the oncoming drivers. If the bottom is sandy or muddy, find a flat
rock and place a spikeboard on top of it. There must be enough resistance be-
neath the spikeboard to drive the spike firmly into the tire.

Another suitable location to nail Monster Trucks with railroad spikeboards
would be in thick vegetation.

Railroad spikeboards are ideal for soft sand; the plate can be buried with
only part of the length of the spikes protruding above the surface. If the
spikes are spray-painted with a color matching the sand, and/or camouflaged
with vegetation, they probably won't be noticed by the driver of a speeding ve-
hicle, particularly during a race. Multiple emplacements of these devices can
create a formidable barrier.

Note: The discarded spikes found along RR tracks are usually rusty and dull.
If so, sharpen the points before emplacement.

—Casey Jones
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FIELD NOTE

* Other methods have potential for dealing with large-tired ORVs in canyons.
Place a waterlogged railroad tie, studded with sharpened rebar, in a stream
crossing. You could also take a 2 x 6, drive numerous bridge timber spikes all
the way through, and then nail the board, with the points of the spikes project-
ing upward, onto a waterlogged railroad tie. Since it may take a while to come
up with a waterlogged tie, other means of anchoring a studded board under wa-
ter may be easier. For example, you could anchor it with rocks or fasten it to a
heavy piece of metal.

Slashing Tires

Suppose your neighborhood is infested with off-road vehicle scum, or you
chance upon an unattended muscle wagon where it shouldn't be. A quick
slash job is in order. Drivers find it particularly annoying if all four tires are de-
stroyed. Slashes in the tire sidewall will often be non-reparable, whereas punc-
tures of the tread can usually be patched. The choice is yours.

An excellent instrument for the job is a thick-handled, x-acto knife with a
symmetrical “stiletto-type” blade (x-acto blade style 23x). These can be ob-
tained cheaply at hardware or art supply stores. The blade design prevents
the knife from getting stuck in the tire, and the sharp point allows easy inser-
tion into the sidewall. You can safely carry this tool in your pocket if a piece of
cork covers the blade. Keep one in the glove compartment of your vehicle for
use when the opportunity arises. Although probably not as damaging as cut-
ting the sidewall, an effective method of deflating a tire is to cut off the valve
stem, or to pull the valve stem out entirely with a pair of pliers. Another way to
puncture is to place small pieces of wood spiked with long nails under the tires
of a parked car, or do the same thing with a caltrop. However, this method is
more time-consuming, less certain, and best reserved for situations where the
sound of escaping air might give you away.

—Sidewinder

FIELD NOTES

* Less incriminating than an x-acto knife and equally (if not more) effective is
the “Opinel” knife widely sold at camping and surplus stores. The 4" size is
ideal. Get a model with a lockring. Sharpen both sides of the biade. These
knives are inexpensive, extremely sharp, and do not elicit suspicion.

* A small, sharp pocket knife works fine for slashing tires. Place the point
firmly against the sidewall and push, with a slight sawing motion if necessary.
The tire is ruined. It cannot be patched.

* If you slash a tire make sure you really slash it so that it flattens. If you
merely slice through part of the tire sidewall, not deep enough to flatten it, and
give up, the tire may blow out while the vehicle is being driven. If this occurs at
a high speed or on acurve, it could be very dangerous for the driver and pas-
sengers. Flatten tires; do not put people in danger.

*DO NOT SLASH TIRES UNDER HIGH PRESSURE. THIS CAN
BE DANGEROUS.
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SNOWMOBILES

It's time to haul out the old monkeywrench and turn the screws on the snow-
mobiling cult. Snow machines harm plants and animals, waste energy and re-
sources, and destroy the solitude of the woods with excessive noise.

One way to deter snowmobiling in sensitive areas that have marked snow-
mobile trails (much of the North Woods), would be a committed but decentral-
ized effort, beginning with the departure of snow, to remove and ruin signs and
posts associated with snowmobile trails. Trail markers and trail identification
and promotion signs should all be removed. Safety signs, such as stop signs

- at intersecting highways, should probably remain.

Equipment for sign removal is minimal—usually a box-end or crescent
wrench to turn out a couple of lag screws. Upon removal, the signs should be
bent, defaced, or otherwise rendered unusable, then stashed under leaves or
brush where they will eventually rot into the ground. If concealment is not a
problem, a small pruning saw or bow saw would also be useful to cut the sign
post into several pieces.

Removing snowmobile signs will serve to discourage the cult by decreasing
the accessibility of trails, eliminating the “advertising value” of sign posts, and
siphoning away at least some of the funds that would otherwise go to trail ex-
pansion.

In one northern Minnesota county recently, eco-raiders removed over
$2,000 worth of signs out of a possible $5,000 worth.

Maintenance costs for snowmobile trails can also be increased by dragging
dead trees and downed branches across trails. This is a good way to combine
some low-commitment monkeywrenching with a hike in the woods. (Do not,
however, push standing snags down across trails. Snags are vital for many
birds and other species of wildlife.)

If we all do our work this spring, summer, and fall, the snowmobile trails
should be in ragged shape by nextwinter.

—Windigo

FIELD NOTES

* |t has been suggested that snowmobiles can be stopped by shoveling to
bare ground a section of trail, preferably a section hidden by a bend in the trail.
Drawbacks to this method are the amount of laborinvolved, and the fact that it
would have little more than a nuisance effect on the snowmobiler.

* A more effective deterrent might be to go after the trailers that pull the
snowmobiles, while they are parked unattended at the trailhead. Tires are ob-
vious targets, although by no means the only vulnerable points. Trailers are
also used to haul other destructive “toys” such as ATCs and dirt bikes. Be
cautious—it wouldn't do to have the owners return while you were trashing their
trailers!

* Reportedly, monofilament fishing line spread out on the snow will suck into
a snowmobile's track mechanism and cause it to jam.




107 Roads and Tires

* Remember that snowmobiles are often driven by overweight, poorly-pre-
pared bubbas, who may be put into a life-threatening situation if their snow-
mobile is disabled miles from civilization. Be very conscious of the situation
you may be creating and be concerned for the safety of the snowmobiler.

* Some have suggested throwing handfuls of loose wire on snowmobile
trails. Presumably this will become entangled in the track mechanism.

* Just walk up to a parked crotch rocket with some wire cutters, press the
throttle on the right handle bar to the handie and clip the exposed cable.
Sprays to prevent car fan belts from slipping or some other abrasive sprayed
between the track and the wheels might cause the whole thing to heat up and
melt to itself. Snowmobilers are always concerned about their track melting to
the rubber runners when they are traveling at high speeds in dry snow. This
might work best with rental units—most operators of which are inexperienced.
Snowmobile rental outfits have a hard time getting insurance anyway and with
a little wrenching, these toys could become too expensive to play with.

* Snowmobiles are also vulnerable to the methods discussed in the Vehicles
and Heavy Equipment chapter.

CLOSING ROADS

Most exploitation of the wild requires roads, and the industrial machine could
not afford to constantly repair the road network on public lands if even a few
hundred people across the country were making a spare time project of trash-
ing it. Roads are difficult and expensive to maintain, especially in the areas we
want to save. Selected areas, such as de facto wildernesses or roadless
areas denied protection in the RARE Il rip-off, BLM Wilderness Review, and
subsequent “Wilderness” legislation, can be protected by closing the
unsurfaced roads thatare built and used in the process of exploitation.

Individuals can use the techniques described here, with simple, cheap tools,
to prevent vehicle access to sensitive areas. You can deter the testing
needed to prove commercial feasibility for proposed developments such as
mining or oil & gas drilling. You can discourage the construction of a timber
harvest road in a National Forestroadless area. You also can harass and ren-
der unprofitable an existing exploitative enterprise.

The simplest, and often most effective, way to inhibit vehicle travel is with
“road spikes” (previously discussed). But for a variety of reasons, you may
want to employ additional methods of stopping traffic. You might want to make
the damage look like an act of nature (or at most, of vandalism). You may wish
to prevent quick repair of the road. As each “road spike” is found, it can be re-
moved, whereas some of these techniques will necessitate major repairs. On
occasion, the money, equipment, and initiative to make the repairs will not
come together, and they will be postponed. Numerous instances of damage to
roads will multiply the effects and eventually large parts of the transportation
infrastructure on public lands will be abandoned. In this era of high federal
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deficits, construction and repair of controversial roads that are continually
being sabotaged will be recognized as pouringmoney down a rat hole.

The well-known methods of cutting a tree across or rolling a boulder onto a
road are of limited value (but they are of value if enough people do them fre-
quently). The intruder can cut trees out of the way and suffers little loss.
Trees can be of greater use on footpaths where dirt bikes are a problem. Hik-
ers simply step over, while the bike has to be dragged over the log(s). Of
course the logs have to be placed in spots where dirt bikes can't ride around
the ends and this must be done in many places to present a real deterrent. A
tree across the road might be effective in conjunction with another operation to
delay motorized pursuit.

Tools

Any boulder you can drag into the road, some 4-wheeler with a winch can
probably move out. But where you feel thata big rock or log can be placed in a
hard-to-remove position, the most useful tools are: a come-along, rated two
tons or heavier; 2 or more chokers; 2 spud bars; a hydraulic (car or truck)
jack; large and small rock chisels; and log-splitting wedges. You probably
won't need all of these tools on any one job, but with a tool kit like this, you can
move anything that is practical to move without machines. All of these items
can be purchased cheaply at flea markets, and anyone who works in a con-
struction trade can easily obtain the bars, come-along, chokers, and such.

A “choker” is a length of cable with a loop in each end: one loop is passed
through the other loop and the cable is wrapped around the load to be lifted or
moved. Pulling on the free loop pulls the slack out, choking the cable tight
around the load, hence its name. You will need at least two chokers and four is
better. Buy fifty feet of good, flexible 5/16" or 3/8" stranded steel cable and
have it cut into four equal pieces where you buy it. (It takes a special cutter to
do a neat job on cable.) Now double the ends back to form a loop of about 6"
diameter. Then double cable-clip it. Cable clips can be bought in any hardware
store and must be matched to the size of the cable they are to fit. They can be
put on with a wrench or visegrips.

The “come-along,” or hand winch, can be attached directly to the object to be
moved or it can be used in conjunction with other tackle. You can use it to pull
a rope or cable through blocks to multiply its rated power. The smallreelon a
hand winch will only hold a few feet of cable so you have to secure the load and
get a new grip frequently. A logging chain is handy for this type of work. For
one thing it acts as its own choker since it has a fitting on each end that grips
on any steel link it is slipped over. Steel carabiners are indispensable for all
rigging work, especially for work as “fairleads” (those with the Teflon rollers are
best) to lead cables and ropes over and around turns. Any library should have
books explaining rigging and the use of tackle in detail. Nautical books such
as Chapman's have sufficient coverage of the subject.

“Spud bars” are just long, heavy-duty pry bars. You can make a nice one
cheaply by using a piece of heavy-wall steel box tube. Cut a slot in the end of
the box tube, slip a piece of leaf spring in the slot, and have a welding shop run
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a bead everywhere the leaf spring touches the tube. Use the come-along to
pull on the end of a log as a giant lever if even a spud bar won't do the job.

The hydraulic jack is useful for raising something enough to get a bar or roller
under, and it can be used for “pushing” as described below. The rock chisels
can be used to start blocks of fractured rock, as can the thicker splitting
wedges.

Undercutting a Bank

Undercutting a bank is only a little better than logs and rocks since the rub-
ble can usually be cleared out of the way or driven over with less trouble than it
took to bring it down. However, it is possible to find conditions where a modest
effort applied to an unstable bank (or cliff above the road) will fill up a section of
road with no easy detours. Using the spud bar in the cracks of fractured rocks
is sometimes feasible. After a bank is well undermined, a ditch across the top
of the bank will help to bring it down. (Remain on the uphill side of the ditch
and/or rope off to avoid becoming part of the landslide!) If, after undercutting
the bank and ditching across the top, it still won't slide, you can lay a pole on
each side of the bottom of the ditch. Lay the hydraulic jack on its side between
the poles, and jack them apart. They will spread the load along the ditch and
push the undermined bank off.

Removing the Roadbed

Much better than blocking the road is to remove part of the roadbed. This is
especially effective on a steep hillside where more fill is hard to get and stabi-
lize in place. One simple, small-scale way to do this is to ditch the natural wa-
ter flow downward across the road. The best place to do so is where a gully or
watercourse crosses the road on a slope. Such a spot may have a culvert or
waterbreak to keep the run-off from washing out the road. You can dig out a
waterbreak and create a ditch across the road. Running water will deepen it
and eventually make the road impassable to vehicles. (If it is too wide, it can
be forded, however, and if it is too narrow and shallow, it can be filled with logs
or rocks by a driver.) A pick, pry bar, and long-handled, pointed shovel are
about the only tools you need for this kind of job.

Perhaps the best way to cut aroadis to find the place(s) it is trying to slip off
down the slope naturally. Clay slopes often slide as do fractured rocks bedded
at a steep angle. On rocky slopes a spud bar and gravity should help you un-
dercut the roadbed. This is especially effective on tight, outside curves and
steep slopes. Don't bother to dig off the entire width of the road; digging off
just the outside will do the trick.

While clay slopes can be dug off, too, there is an easier method in some
places. With practice you can spot a slope that is trying to slide off. The
shoulders of the road will be cracked and slipped in a series of step-downs. If
there is water on the uphill (inside) side of the road, stop up the drainage so
that the ground becomes soggy. Dig holes to help the water penetrate the
subsoil, and once the clay becomes saturated, it will slide.
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Culverts

If the road has culverts, stuff the uphill ends with rocks and other debris.
Then dig through the road fill to expose the top of the culvert. If this is done at
the beginning of a seasonal rainy period or before spring run-off in snow coun-
try, most culverts will wash out, creating an excellent vehicle barrier. Keep
your work hidden from drivers on the road, otherwise it might be noticed and
removed before the next big storm. (See the next section for more ideas on
plugging culverts.)

You can also remove the culverts, using the come-along or a vehicle to drag
them out. First dig all the road fill off the top of the culvert and free an end
enough to get a choker on it. Using pole A-frames and fairleads as necessary,
pull upward on the end of the culvert, lifting it out of the road. Use the come-
along or a vehicle to pull on the cable, through tackle as necessary, and then
bend the culvert when one end is free, leaving it half buried in the road.

Bridges

Wooden bridges are vulnerable and require a major effort and expense to
replace. They can be burned but it takes more than a can of kerosene and a
match. A huge pile of dry firewood must be heaped up under the load carrying
timbers of the bridge to sustain a fire of sufficient heat and duration to burn a
soggy old bridge. Fill the available dry area under the bridge, or crib up a log
platform covered with dirt, sand, or rock on which to lay the fire. Several arm-
loads of small stuff, topped with progressively larger limbs and finally logs
should be crammed rignt up to the underside of the timbers. After the small
stuff burns a little and the fire collapses, you should stoke it with big limbs and
logs and stuff the openings with branches. Then you can walk away confident
of the results. (Do not try to burn bridges in drought conditions or fire season.
You don't want to be responsible for a forest fire!)

You can also saw through bridge timbers from the underside with a chain,
bow, or crosscut saw. It is hard to avoid hitting nails—this conceivably could
be dangerous with a chain saw (see the Tree Spiking section in the Develop-
ments chapter). If noise is a problem, a bow saw blade cuts easily when sharp
and can be quickly replaced when dulled. A few drops of kerosene will make it
cut smoothly in resinous or creosote-treated wood.

Simple, safe, and inexpensive methods such as these, done in your spare
time, multiplied by dozens of similar actions by other ecodefenders in their
particular neck of the woods, can effectively stop the destruction of many of
our remaining wild areas by vehicle-borne logging, mining, poaching, and by
mindless ORVing.

——Dan'l Boone

FIELD NOTES

* In the proper location, it is possible for a group of people, using only their
hands, to fill a road with enough boulders and other debris to act as an effec-
tive barrier to most vehicles. While a vehicle with a winch, a bulldozer, or a
crew of workers might be able to clear the road to permit passage, most casual
ORVers will be stymied. If this kind of minor ecotage of roads occurred often
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enough and in enough locations, many marginal roads would be abandoned.
This type of road trashing can be done casually by a group on a hike, taking
care that they aren't caught by ORVers while doing it and being sure that they
aren't trapping some poor old fogey in a jeep on a dead-end jeep trail. Although
extremely effective, this form of monkeywrenching bears fewer dangers than
other kinds.

* To effectively close roads, strike at numerous points along a single road,
and at many roads within the road network surrounding a wild area. Maintain
your campaign against the roads in the area—after they are repaired, strike
again, and again, and again. Eventually it will become too costly for the Forest
Service or whoever to continue repairing them and roads will begin to be aban-
doned.

* Keep in mind that as your campaign against roads becomes more effective
and costly, your security precautions will need to become more stringent to
avoid being caught in an increased law-enforcement campaign to protect the
roads.

* Concern about the federal deficit, budget overruns, and deficit timber sales
are conducive to citizen road closures. Forest Service and BLM budgets will
be tighter in the future. A massive but dispersed campaign of nibbling away at
the road infrastructure on the public lands will soon exhaustagency road repair
and construction budgets.

* Many Forest Service roads have gates which allow the Freddies to close
the roads at will for a variety of purposes (wildlife protection is one reason, but
these gates may also be used to keep protesters out of a timber sale area).
You can cause confusion by getting cheap padlocks at a city hardware store
and closing and locking such gates yourself. A little Liquid Solder in the key-
hole prevents the lock from being picked. Most FS gates have a casing around
the lock to prevent them from being cut with bolt cutters. See the section on
Jamming Locks in the chapter on Miscellaneous Deviltry for other ideas.

* Close a road near the beginning. This keeps vehicles out.

* One of the cleverest monkeywrenching escapades involved a controver-
sial landing strip in the middle of the Selway-Bitterroot Wilderness Area in
Idaho. In 1986, an unknown person dug 21 holes with a posthole digger in rows
three-abreast along the strip. Salt was put into each. Elk and deer pawed up
the holes to get the salt and made the dirt strip unusable for aircraft landing.

PLUGGING CULVERTS

In the last several years, many experienced monkeywrenchers have come
to believe that the most effective single form of ecotage to defend wildlands is
to plug culverts on dirt and gravel roads. Flood waters from storms or
snowmelt, unable to flow under the road through the culvert, wash out the road,
making it impassable. Done at every culvert on a National Forest backroad,
the damage is immense, and considerable reconstruction and repair is
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necessary. Using basic common-sense security techniques, plugging
culverts is as safe as any ecotage. It does not carry severe legal penalties
(though you still don't want to be caughtl). It does not carry a “dangerous”
onus like tree spiking. It is simple, quick, easy, and effectivel

The idea is to plug the culvert inside the inlet opening so the plugging is not
visible to road maintenance crews peering down from the road while leaning on
their shovels or by Freddies driving by in their pickups.

In the last several years, many ecodefenders have begun to experiment with
culvert plugging. The following are some of the methods developed. See also
the section on Plugging Pipes in the Developments chapter for additional
ideas. Use your imaginationl Culverts are perhaps the most vulnerable part of
the wilderness-destroying infrastructure.

1) To take out roads without heavy equipment or back-breaking labor, get
some 2 x 4s, chicken wire, black plastic, nails, and staple gun. With such
goods, a friend and | plugged six key culverts on one of the most notorious
roads ever pushed into a wilderness—all in one night.

These materials and tools are light enough so that you and a friend can pack
them into the area—thus not having to drive and leave your vehicle in an in-
criminating spot. You'll generally be working below the road surface, so even
if a car comes, you'll either be out of sight already or you can watch for head-
lights and duck in time.

Scope out the road ahead of time. Measure the diameters of the culverts at
strategic points on the road. Then go home and cut 2 x 4s to fit each of the
culverts. For culverts 30 inches and less in diameter, all you'll need are two
pieces a few inches longer than the diameter. For larger culverts, you might
want more strength than this simple “X” frame can provide. You could use
three in the form of a triangle, or four in the shape of a tic-tac-toe. But don't
nail them together yet.

You'll also need enough chicken wire and black plastic to cover twice the
combined surface areas of your culvert ends. Bring a few pounds of galva-
nized 16-penny nails (3 inches long), staples and staple gun, hammer, wire
cutters, and a pickax.

Nail the 2 x 4s together to make a frame that fits over the uphill end of the
culvert. Once you've fitted the frame, cut a piece of chicken wire about four
feet wider and taller than the end of the culvert. Center the wire over the frame
and liberally staple it in place. Then cut an equivalent piece of black plastic
and staple it over the chicken wire. (You may need to use several overlapping
pieces.) Place rocks, soil, and other heavy debris on the bottom, top, and side
to hold the plug securely in place. (This is where the pickax is handy.)

If there was water flowing through the culvert, it should now be backing up
and forming a little reservoir. As long as your frame can support the weight,
this lake should grow until it washes over the road. You might want to let some
water continue to flow through by poking holes in the bottom of the plastic.
This way, your efforts are more likely to remain unnoticed until after the next
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big rainstorm or until snowmelt. The increased flow during a storm will cause
more damage.

—Siskiyou Sid

2) A very effective way of plugging a culvert is as follows:

~ Slide a plywood shelf into the culvert so you can lie on it (see illustration).

¥ Drill six holes at the lower (downstream) end of the culvert while resting
comfortably on your shelf.

< Twist in heavy eye screws with a section of dowel.

+ Affix doubled-up 1 inch mesh chicken wire to the eye screws.

Flow-borne debris will form a solid plug inside the culvert up against the
chicken wire and will block the culvert. None of the blockage should be visible
from the road. Cutting the chicken wire after debris piles up against it should
not be enough to flush out the culvert. On smaller culverts, simply wad
chicken wire a leg's length up the lower end.

—Carrie Ahn

eye screw
N

shelf o YR ——

3) Corrugated roofing metal or other types of sheet metal are ideal materials
for blocking culverts under roads. Use your ingenuity to affix them to the cul-
vert so they will stay in place in high water. (Try using eye bolts as suggested
above, or drive large nails into the walls of the culvert.)

4) Steel culverts that are large enough to walk into and difficult to block can
be wrenched by punching holes in their bottom with a rock pick. This allows
water to seep undemeath and cause the gradual washout of the culvert. The
damage is irreparable but may take a long time, so plan ahead! This method
works best in culvert bridges that are primarily backfilled with dirt.

5) For narrow culverts, make a trip to the auto junkyard and buy some of
those collapsed “space saver” spare tires. These littie things are hated by
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anyone who has ever tried using them, so they should be cheap. Position the
collapsed spare in the culvert, then inflate it with a bike pump or other inflator.
As it expands, it will firmly wedge itself in the culvert. This should be enough of
a flow restriction, but you could also plug the “donut” hole with debris.

6) Plug culverts on newer roads that haven't been fully compacted. These
wash out more easily. Plug culverts in road sections that have substantial fill
on the outlet side. It is more difficult to repair these wash-outs.

7) Since round corrugated metal culvert pipe comes in 2" increments from 6"
on up, it makes sense to use round stuff to plug 'em:

\ Volleyballs (@ 8"), soccerballs (@ 9"), and basketballs (@ 9"+) can be
used to plug 8 to 12 inch diameter culverts. Partially deflate the ball, shove it
into the culvert inlet a short distance, then over-inflate it in place with a small,
portable, foot-operated tire pump (available at Sears with pressure gauge, 100
psi maximum, for under $10).

\ For 10 and 12 inch culverts, wrap the ball with absorbent material such as
cotton toweling to make up the diameter difference. Cover the ball with debris
and rocks, but not past (outside) the pipe opening. All of this stuff can be eas-
ily backpacked, and tire pumps and sports equipment are not unusual items to
have in your car or truck (the Feds are getting real snoopy these days). No
fingerprints!

\ A partially inflated tire inner tube shoved in and pumped up to fill the void
might also work. It would be more flexible for various culvert sizes, but would
require more pumping. Even a large balloon, like a weather balloon, placed in
the culvert and then inflated might work.

+ Plastic 5 gallon buckets with lids are a common sight in dumps and along
the road. They are about 12" in diameter at the top, and could be wedged into a
12" culvert, tapered end first, then filled with rocks and debris. The round
black plastic planter buckets available in nurseries also come in 2 inch incre-
ments (12, 14, 16 inches on up) and could be used in the same way.

\ Large culverts (16" on up) can be plugged with sandbags, which are rou-
tinely used for bank stabilization and temporary road sign ballast. Pick up a
few and put 'em in your car trunk or truck bed. The extra weight will give you
better traction to get to those hard-to-reach culverts. Unless you're built like
Hayduke, it's not advisable to backpack sandbags.

—Magic Mole

8) To jam a culvert:

A) You can do it like George Stewart in his novel Storm and jam a big old
dead hog in it.

Naw, too damn heavy to carry up a Forest Service road in a backpack.

B) If the sucker is between, say, six inches in diameter and two feet, you
could use plastic two-part expanding wall insulating foam mixed in appropriate
amounts in a trash bag which you quickly jam in the culvert as the stuff ex-
pands. The trash bag (small for small pipes, large for large ones) will force the
foam to inflate across the pipe diameter rather than along its length—thereby
plugging it instead of just laying along its bottom.
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Buy the two-part (50/50 mix) expanding foam, which comes in 2 one-pint
containers (available at most home builder supply stores). It supposedly ex-
pands forty times the liquid volume, but assume a 50 percent advertising ex-
aggeration. Therefore, if you have an initial volume of 1 quart (2 pints), expect
5 gallons of foam to fill the pipe. But be scientific and experiment with the stuff
before trying it in a culvert you want to plug. The couple of quarts of liquid,
trash bags, and expanding foam are easy to carry in a backpack.

C) If the culvert is larger than 2 feet in diameter, you could probably tie sev-
eral large foam bags together and emplace some kind of cross bracing to jam
the pipe. Remember that a hell of a lot of water must be held back to jam a
large culvert until the road erodes around the culvert, so think it through to
make sure your plug will hold.

Blocking culverts is much better at reducing access to the forest than you
might think. The roads the Forest Service must repair will take the same road
construction funds needed for new roads. The more we can make them spend
repairing existing roads that shouldn't be there anyway, the less they will have
to spend on building new roads.

—TomJoad

9) Do your culvert plugging before the rainy season or snowmelt in your
area. That way your plug need not remain undiscovered for a long time.
Otherwise, small backups of water might be visible from vehicles on the road
and Forest Service or other road crews would be able to unplug the culvert
before a major runoff seriously damaged the roadbed. Watch weather reports
and try to plug culverts shortly before major storms are forecast to hit the area.

10) If you don't want to carry anything incriminating into the field for
plugging culverts, use large rocks and multi-branched limbs on culverts up to a
couple of feet in diameter. Bigger rocks won't wash out readily; dead tree
branches with many limbs will jam in place easily. Flood-borne debris will finish
the job (especially if you toss a lot of debris in the streambed upstream of the
culvert) and even make the washout look “natural.” Remember to restore the
natural appearance at the mouth of the culvert to avoid tipping off a passing
patrol.

—Bucky Beaver
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VEHICLES AND HEAVY
EQUIPMENT

The classic act of monkeywrenching is messing around with a bulldozer.
Probably the best known technique is pouring sugar or Karo syrup in the gas
tank or oil system. But this doesn't really work! It just clogs the fuel or oil fil-
ter. There are better—and simpler—ways to “decommission” that piece of
heavy equipment threatening your special place. The ‘dozer is a tool of
destruction. But like David against Goliath, a little ingenuity and moxie can go
a long way toward stopping a monster.

There are, of course, more incendiary ways to take out one of these behe-
moths. You can totally dismember one with a cutting torch. Or you can just
barbecue one.

Be careful when doing this kind of “night work.” People who own expensive
equipment don't take kindly to having unauthorized maintenance done on their
rigs and will encourage the police to do their best to find the culprits.

With the detailed instructions and clear illustrations presented here, even
“mechanical idiots” such as your good editors can accomplish nighttime main-
. tenance on heavy equipment.
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DISABLING MOTOR VEHICLES
OF ALL KINDS

All (motorcycles, cars, trucks, heavy equipment):

1. Pour sand in the crankcase. Sugar and syrup are ineffective in
gasoline or diesel fuel tanks and oil reservoirs. At best, they will merely clog
the filter. A handful or more of sand in the fuel tank or oil is much more effec-
tive and much easier. Also, with sand you need not carry incriminating items
like sugar or a bottle of Karo syrup.

2. Jam door and ignition locks with slivers of wood, a hard tough cement like
“super glue,” or silicone rubber sealant.

3. Pour a gallon or more of water or brine into the fuel tank.

4. Pour dirt, sand, salt, or a grinding compound (like Carborundum) into the
oil filler hole. If there is a filter (often present on heavy equipment), pour the
sand, etc. down the dipstick tube and use the dipstick to ram it down. If pos-
sible, remove the outside oil filter and add the grit. (Very fine grit may go
through an oil filter, though.)

5. Pour water into the oil filler hole. Amount needed depends on engine
size—at least 2 quarts for a V-8. Use enough so that the oil pump will draw
only water. The water should maintain “oil” pressure without lubricating at all.

6. Slash tire sidewalls. Sidewall stabs cannot be effectively patched,
whereas tread stabs can be. On some tires, cutting the valve stems is an
easy way to flatten them. Be careful: tires on some heavy equipment are filled
with water under very high pressure and it can be dangerous to slash or cut
these. Bullets ricochet off them, too!

7. Smash fuel pump, water pump, valve cover, carburetor, distributor, or
anything else except the battery (for your safety) or brake system (for their
safety). Use a sledge and a steel bar for precision blows.

8. Pour water and/or dirt into the air intake (usually the big hole right under
the air cleaner). The more, the better.

9. Pour gasoline or other fuel into the oil reservoir. It will break down the oil
and the oil filter will not remove it.

10. Put battery acid or some other corrosive in the radiator.

11. Put Carborundum or other small abrasive particles in the gearbox.

12. Pour a box of quick rice in the radiator.

13. Use a pair of bolt cutters on anything possible (except battery cables,
other live wires, and brake cables).

14. Ferric chloride and some other etching compounds used in electronics
have the interesting characteristic of eating away copper. |If added to the
waterin a radiator, the radiator will fall to bits in a couple of days.
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HEAVY EQUIPMENT

Large machines, in the form of earth moving and logging equipment and haul
trucks, are the most pervasive tools of land rape. Because of their purchase
and maintenance costs, they are extremely attractive targets for monkey-
wrenching. Downtime for repairs can exceed fifty dollars an hour, and a proper
job of sabotage can idle a machine for weeks.

There are hundreds of different types and models of heavy equipment, from
the classic bulldozer to the highly specialized harvesting and handling equip-
ment found in the logging industry. Regardless of their specific use, they all
have diesel engines and hydraulic systems that are the targets of the experi-
enced monkeywrencher.

A good first step for the equipment saboteur is gaining basic familiarity with
the more common types of machines. Effective teamwork can entail dispatch-
ing a friend to work on “that loader over there,” or to see if “that's a security
guard parked behind that scraper.” A common nomenclature can minimize
confusion and enhance your safety and security. Study illustration 5.1,
keeping in mind that the descriptive names are somewhat imprecise, due to the
tremendous variety of machine types.

Basic Tool Kit

Effective sabotage may require nothing more than a handful of sand on the
spur of the moment. More often, it entails planning plus a basic tool kit. In
illustration 5.2 you will find the basic elements with which to begin. Since most
of this mechanical work will be conducted under the cover of darkness, a good
flashlight for each team member and rigid discipline in the use of the light are
critical. The military surplus angle-head flashlight (A) is a good buy at most
surplus stores. The red lens stored in the base, when mounted over the light,
can increase your security. The red light is less noticeable from a distance,
and will not ruin your night vision. A cheap acrylic artist's red paint (B) will do in
a pinch, as will some red cellophane, if you can find it. As always, wipe clean
of fingerprints all parts of the flashlight, including the lenses, bulbs, and batter-
ies. Do not use your flashlight indiscriminately. Cup your hand over the end,
allowing only a thin sliver of light to illuminate the area on which you are work-
ing. Similarly, use your body to block the light from view. Use a lightweight
cord as a lanyard, to hang the flashlight around your neck and avoid dropping
and losing it.

A lightweight bag keeps your tools together (C) so that you don't inadver-
tently leave them as evidence at the scene. Nylon can be noisy, so canvas
(like cheap army surplus) is usually best.

Lightweight running shoes (D) allow silent movement and quick escape.
Deck shoes, with their relatively smooth, pebbly soles, leave a minimum of
distinctive footprints for matching with evidence at other monkeywrenching
scenes. Never wear slip-on tennis shoes since they won't stay on when you
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run. If the terrain requires boots, cover them with large socks (E) to obscure
their distinctive waffle print.

Your basic tool kitis shown in illustration 5.3. Cheap clothgloves (a) can be
purchased at almost any hardware or variety store. Dispose of them after a
single job, or after a few jobs, depending on the frequency of your monkey-
wrenching. Buy only one or two pairs at a time, and get different gloves from
different stores to further confuse the trail of evidence (in case a cloth pattern
imprints on a greasy surface or a few fibers snag on a sharp edge or rough sur-
face).

A common one-gallon plastic jug (b) is ideal for transporting abrasive mate-
rial like sand to the equipment. The cut-away botile makes a good shovel-like
scoop if sand can be found near the equipment parking area. If, on the other
hand, abrasive material must be transported in, any plastic bottle, cleaned with
soap, dried, and wiped free of fingerprints will suffice. A screw-type cap is
your best insurance against accidental spillage.

Lastly, a cheap plastic funnel, available at most grocery stores (or variety,
hardware, and auto parts stores) as seen in illustration (c) will allow you better
access to the essential motor parts, some of which are not easily reached oth-
erwise.

The advanced saboteur's kit includes a can of spray lubricant (d), to wash
away telltale signs of abrasive grit, and a spray handle for same (e) to improve
your aim in the dark of night. In addition, a crescent wrench (f), wrapped in
black electrical tape to eliminate its shiny metallic look and to silence it from
banging inside your bag, is useful for gaining access to sensitive areas like oil
filters that are rarely protected by padlocks. (Wear gloves when you apply the
tape, as it makes an ideal surface for fingerprints.) Also useful for getting into
diesel filter systems is a socket wrench and a selection of sockets (g) and an
oil filter wrench (h) carefully wrapped with tape to prevent it from leaving telltale
scratches on an oil filter housing.
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Abrasives

We will assume that you have studied the other operational methods
de