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Aquaculture-A Permaculture Paradig01 
Toby Hemenway 

In Mollison's Pemwculture: A Designers' Manual, aquacul
ture comprises the second-to-last chapter, and for many 
permaculturists it is similarly one of the last frontiers of ecologi
cal design to be broached. Yet aquaculture, broadly defined as the 
cultivation of aquatic animals, plants, and microorganisms, can 
be an exemplar of a small-scale intensive system, one of the core 
precepts of permaculture. It offers self-reliance in producing 
some of the most nutritious, health-promoting, and tasty foods 
known, along with a wealth of other yields. Aquaculture also 
presents one of the best chances of high economic return of any 
of the techniques that permaculturc embraces. And although a 
basic system can be simple, the many options and varying 
technologies and construction media can offer delight to the do
it-yourselfer. 

Water is mother to us all. Although algae and other simple 
forms of life oozed out of the sea onto land at least two billion 
years ago, the more complex types-motile animals. plants more 
than a few millimeters taJl-remained in their aquatic cradle for 
several hundred million years more, working out some basic 
design issues. For water is far more suitable to life than land. 

Think of all the problems faced by land dwellers that the sea's 
denizens can safely ignore. Support structures-bones, cartilage, 
stems�an be much less tough and rigid because water's 
buoyancy counteracts the flattening force of gravity that op
presses any being daring to push very far into three dimensions. 
Aquatic organisms have a ready water supply, often the limiting 
factor for the growth rate, size. and density of land beings. 
There's also no need for the impermeable membrane of leaf 
cuticle, or the elaborate water pumps and vessels that stop land 
creatures from drying out. Jfs not essential to burn energy or 
build body parts to go searching for food, because in many cases, 
currents or solubility will float food right to you. Similarly, 
dispersing spores, seeds, and young requires no flinging, puffing, 
or squirting mechanisms: just set them adrift. 

All in all, aquatic creatures need to devote far less energy and 
resources than their land counterparts to food-finding, mobility, 
water balance, reproduction, and the other basics of life. This 
means more resource flows can pour straight into making more life 
and less into protection from the vicissitudes of the environment. 

Another permaculture touchstone that we'll rub up against 
often in the issue of the Activist is that of edge. I'm not con
vinced that aquatic ecosystems contain more edge than those on 
land-whether a coral reef or a 200-foot tall tropical forest and 
its roots contains more edge is something rve not ascertained
but all that watery edge is built using much less energy for the 
reasons above. Edge is the designer's playpen, and aquatic 
systems offer a multitude of places to tweak edges: pond and tank 
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profiles and shapes. filter systems, planting terraces, plant 
community choice, fish food chains. and so on. Because aquacul
ture systems offer so much edge on so many levels, that edge can 
nearly all be productive area, turning sunlight and nutrients into 
life and potential harvest, nursery stock. or simple biodiversity 
for its own sake. 

The slate of authors and subjects in this issue ranges far and 
brings some significant voices together. John Todd, founder of 
the New Alchemy Institute and Ocean Arks International offers 
his experiences in using Living Machines for fish and plant 
production. Another New Alchemy veteran who is now restoring 
watersheds in the US and abroad. Bill McClarney. describes how 
and why polycultures can increase yields substantially over 
monocultured fish. Laurance Hutchinson provides an overview of 
ecological aquaculture systems, the subject of his new book. 
Extending the theme a bit, this issue also looks at a constructed 
wetland project co-created by Darrell Frey of Three Sisters 
Permacultw·e, and the basics of dowsing or water-witching by 
Lee Barnes. 

The aquaculture described in this issue is of the ecologically 
based, small-scale variety. It is not to be mistaken for its bloated 
cousin, industrial aquaculture. whose enormous pens and nets can 
be seen in Puget Sound, Chesapeake and San Francisco Bays. and 
many of our coastal waters. Industrial aquaculture is proof that 
the same mentality that has turned agriculture into a source of 
pollution and ill-health can be just as effective at ruining the sea 
and its bounty. In this light, publisher Peter Bane looks at the 
health of our fish and fisheries. 

It is with a great sense of loss that we also offer a memorial to 
Simon Henderson, one of the fathers of North American 
permaculture and a good friend to many of us, who died this 
winter of liver failure after many years of fighting, thriving, and 
making us laugh in spite of his illness. I miss him terribly. We've 
excerpted Simon's Raisi11g the Dragon in this issue. 

This has been a time of loss for the sustainability movement. 
with the death of Emilia Hazelip in winter of 2003, Fiz Harwood 
of the Ecoversity last July, and now Simon. Let us hope that the 
old adage. that bad things come in threes, is true in this case and 
that this particular cycle is over. A happy spring and joyful 
planting to all of you. 
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Living Machines for Biodiversity 

ECOLOGICAL AQUACULTURE AT OCEAN ARKS 
John Todd 

A QUACULTURE IS presently in' 
crisis; so much so that the 
problem is little recognized or 

discussed in most fish-farming circles. It is 
headed down the wrong road. A fresh start 
for aquaculture based upon the principles 
of ecology is urgently needed . The 
aquaculture community is riddled with 
confusing information and, as a profes
sion,_ lacks a holistic vision. In this 
intellectual vacuum, ven{iors, experts, 
consultants and academics reign with their 
ideas, opinions, rules of thumb and 
expensive solutions. As a consequence 
cultured fish are suspect as healthy foods. 
I recently counted one hundred and nine 
different chemicals and medications used 
in contemporary fish farming. The field is 
a veritable battleground of conflicting, 
expensive and sometimes irrelevant ideas . 

The industry, as it is presently construed, 
cannot prevail if humanity is to develop 
sustainable, Earth-friendly techniques for 
growing healthy, abundant foods. 

Few of the architects of modern 
aquaculture are ecologists or ecological 
designers. In the main, most of the experts 
are basically mechanics or providers to the 
industry and they are anti-ecological. Over 
the past twenty-five years I have seen, 
time and time again, aquaculture opera
tions forced to become industrial in scale, 
chemically managed, and energy con
sumptive in order to survive economically. 
Most have gone broke, or else linger on 
like the walking dead. Ecology was the 
road not taken. 

At Ocean Arks we are taking the 
ecological path. We are creating ecosys
tems and sub-ecosystems that support the 

growth of healthy fish 

Fundamentals 
in a chemical free 
environment. Our 
primary or fundamen
tal goal then is to 
create ecosystems that 
support fish and 
shellfish. These are 
solar and photosyn
thetically based 
systems built on 
phylogenic diversity, 
symbiotic associa
tions, and reciprocity. 
Forget for the moment 
the usual ways of 
designing aquaculture 

j \ \ 
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facilities, based upon 
pounds of fish per 
gallon, ammonia 
concentrations, or 
solids management. 
Instead think of the 
problems in conven
tional aquaculture as 
potential assets for an 
ecological one . This is 
a pivotal point. In a 

genuine ecologically based system, 
ammonia is not seen as a toxic substance, 
but as a nutrient resource powering a 
biological engine that can be channeled 
into food webs. These food webs can in 
turn feed the species to be cultured. Fish 
wastes or solids, an anathema to most fish 
farmers, can, be placed in parts of the 
system where, as rich organic materials, 
they provide different redox (reducing
oxidizing) environments . These in turn 
can enhance phase changes and can speed 
up ecological processes. In the right place, 
at the right time, solids can become foods 
for detritivorous organisms . They can also 
support rooted plants that oxygenate and 
enhance water quality. And so it goes. 

Building a prototype 

At Ocean Arks we are developing 
mechanically simple Living Machines for 
growing diverse foods. These are based 
upon the twelve design principles. (See 
my article, The Design of Living Tech
nologies for Waste Treatment . Ecological 
Engineering 6,1996; 109-136.) These 
principles represent the bedrock of our 
designs. To illustrate our approach to 
aquatic food culture design I am going to 
use one of our currently operating sys
tems. It is housed within a simple hoop 
greenhouse at the Intervale, in Burlington, 
Vermont. The basic design for each Living 
Machine is based upon four intercon
nected polyethylene food grade tanks, or 
cells. In our small prototype each tank is 
five hundred gallons. The tanks are 
hydraulically connected via air lift/air 
stone pumps. The water circulates from 
tank to tank, or cell to cell. The total 
volume is two thousand gallons. This 
system is one model or prototype for 
ecological aquaculture. 

In three of the four cells we have 
created an artificial analog of a marine 
eelgrass community. Bouyant polyethyl
ene matting and window screening 
mounted on frames provide a physical 



Fish Cell 
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Algae grazing screens 

Heater 

Tank #4 

Intensive Algae Production 
on Screens 

Removable screens for 
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(for grazing clams) 
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Water Garden Cell 

Surface Crops, Azolla, 
Duckweeds, Plankton, 
Rooted Aquatic Plants 

Algae grazing screens 

Plants as Food for Fish 

Aquaponic 
Flood Bench 

Pump on timer 

Crops: Lettuce, 
Basil, Tomatoes 

Water Return 

Four-Cell Aquaculture System and Hydroponic Unit at Ocean Arks 

framework for.growing attached biologi
cal communities. They act as a substrate 
for blue/green and green algae communi
ties and their associated plankton. Be
tween the attached algae based communi
ties we have established a submerged 
aquatic plant community. The aggregate 
surface areas in these systems are almost 
beyond measure. Their importance is that 
these surfaces are mostly alive and 
photosynthesizing. Oxygen is delivered 
for free during the day: Ammonia is taken 
up directly by the plant material in these 
aquatic forests. There is a balance between . 
bacteria and plants in these systems. 

On the bottom of the tanks the solids or 
left over wastes from the fish and associ
ated microbial communities, are no longer 
solids in the sense used by aquaculture and 
waste treatment people. Instead they are 
maturing sediments inhabited by burrow
ing and filter-feeding communities of 

worms, crustacea, and mollusks. This 
community is increasingly diversified by 
ongoing infusions of bottom dwelling 
organisms from wild ponds and lakes. 

The basic question we face is how to 
manage these ecologies so that we can 
grow fish productively enough to make 
the whole system very economical. To 
make its mark in the world, ecological • 
aquaculture will need to produce a return 
on investment as good as, or better than 
conventional fish farming and at a much 
smaller scale. 

Rules of the game 
I am going to describe how the systems 

should be optimized and run in the new 
way. First, a few rules. 

1. Each of the four cells has a separate 
function and is managed differently. 

2. Lighting needs to be optimized. 
3. The fish are held only in one cell. 

4. To reduce energy consumption only 
the tank housing the fish needs to be 
heated to temperatures optimal for fish 
growth. For tilapia this is about eighty-five 
degrees Fahrenheit. The other cells can 
run cooler and still function to sustain the 
whole. 

5. The overall system evolves ecologi
cally as the fish grow. This is a six-month 
to a one-year successional cycle. For 
example, young fish eat waste less than 
larger fish. As they grow the whole system 
adapts to larger fish, increasing feeds and 
volumes of wastes. In successional 
aquaculture the density of fish remains the 
same from the beginning of the cycle to 
the end, but the system itself adapts to the 
increasing biomass. This is the opposite of 
conventional aquaculture where fish are 
endlessly culled by size and moved 
around. 

6. Aquaponics or the hydroculture of 
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terrestrial crop plants is an integral part of 
the whole systems. The roots of the crop 
plants benefit water quality and the whole 
system in a myriad of ways. The horticul
tural crops are in turn fed and irrigated by 
the aquaculture water. 

7. Vermiculture, or the culture of 
earthworms, is central to these systems. 
The earthworms and their castings provide 
essential supplemental feeds for the fish as 
well as nutrients and microorganisms for 
the Living Machine. 

How the model works 
Stocking Density: The system com

prises four connected tanks or cells for a 
total volume of two thousand gallons . We 
stock out systems at densities at or near 
the peak for intensive closed system 
conventional aquaculture. This density is 
about 1 fish per gallon f f'' year. With two 
tilapia crops a year, this involves a 
stocking density of one thousand fish 
every six months for a total of two 
thousand fish per year. 

Feeds: The fish are fed attached algae, 
azolla (a tiny aquatic plant), duckweed, 

and plankton cultivated in the non-fish 
cells . They are also allowed to graze the 
attached algae grown on screens in the 
non-fish cells continuously . The screens 
are rotated to optimize algae growth and 
grazing efficiency . Their diet is supple
mented with earthworms and earthworm 
castings. For comparative purposes a 
second almost identical Living Machine 
currently is fed with commercial fish feeds 
in lieu of earthworms. 

Management : The management plan is 
ecologically based . We manage the system 
by monitoring the ammonia levels in tanks 
3 and 4. Tank 3 is a "warning" tank and 
tank 4 is an "action" tank. The system 
management has two components. They 
are both based upon nitrogen and oxygen 
monitoring and management. This is not 
unique to us. What we do with th<' 
information is: 

1. At the first sign of toxic levels of 
ammonia in tanks #3 and #4 we begin to 
reduce feeding rates and increase light in 
both duration and intensity. This is 
normally not necessary until the fish are 
beginning to reach their three-quarter to 

one pound market size . 
2 . If ecosystem management can't cope 

with the fish loading, we have the option 
of reducing the number of fish in the 
system . We have not had to do this, but in 
the future we can use these two ap
proaches to determine the capacities and 
limits of our ecosystems. Because of the 
diversity of nutrient pathways at our 
disposal we are able to create a low labor , 
relatively low energy, ecosystem-based 
food production Living Machine . Produc
tion systems can vary in size from 
household scale using four fifty-gallon 
cells to commercial systems capable of 
supporting a family. 

The system's structure 
Tank or Cell #1: This is the most basic 

of the four. It is ecologically simple . There 
are only fish in the tank . The fish are 
stocked at one fish per two gallons for a 
total of one thousand fish in Tank #1. 
Algae community screens from the other 
cells are inserted to provide grazing for the 
fish. 

It is imperative that the fish remain in 
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Tank #1. Escaped fish can topple the 
whole system. The critical technological 
components are the inlet and outlet holes 
that allow for rapid circulation of the 
water, while preventing the fish from 
escaping. Hole size and flow is increased 
as the fish get larger. 

The influent water to Tank #1 should 
be heated at the intake point. An immer
sion heater is placed close to the influent 
from Tank #4. 

Solids from Tank #1, constantly stirred 
up by the swimming action of the fish, are 
normally swept into Tank #2. This 
includes uneaten worm casings and fecal 
matter from the fish. Any that remain in 
Tank # 1 need to be transferred to cell or 
Tank #2. There are a variety of alternative 
and effective techniques available to keep 
the bottom of Tank # 1 clean. Armored 
catfish. including members of the genus 
Plecostomus, will handle the job by 
consuming solids from the cultured 
animals. They coexist well with the 
tilapia. Two or three catfish are all that are 
needed. 

Tank #2: This tank is designed as a 
fresh water analog of an eelgrass commu
nity. I have described such a community 
in Annals of Earth, Vol. 15 #1, 1997. 
Understanding these communities is 
essential to the ecological designer of 
aquaculture systems. Bottom sediments 
are created from fish wastes in Tank #2. 

The artificial "eelgrass" community, 
created by_ a combination of matting, 
screens and rooted aquatic plants slows· 
the water flow and settles out the solids. 
These rapidly developing bottom mucks 
support rooted aquatic plants and bottom 
dwelling filter feeding and burrowing 
animal communities. These systems are 
incredibly productive and diverse. They 
function as biological nurseries. 

Note: In tank #2 we do not have to 
worry about ammonia levels. Oxygen 
levels need to be sustafned at higher than 
3-4 mg/I. During the day internal photo
synthesis will saturate the system with 
oxygen and carbon dioxide will be 
gobbled up . • 

Tank #2 needs to be densely planted 
with a maturing bottom muck ecology that 
develops over the six to nine month fish
growing period. At the end of the fish 

growth cycle the mucks should be 
partially harvested and used for fertilizer 
or for earthworm culture. 

Irrigation and fertilization water for 
adjunct aquaponically cultured horticul
tural crops should be pumped from Tank 
#2 to Tank #3. 

Tank #3: This tank is both different 
from and similar to Tank #2. It does not 
have the bottom sediments of Tank #2, or 
the populous benthic communities. It has 
artificial substrates to grow attached algae 
and rooted higher aquatic plants. Horticul
tural crops can be rafted on the surface of 
the tank. Their prolific root systems will 
help condition the water. 

If the horticultural option is employed 
Tank #3 may need additional lighting 
through the sides of the tank to compen
sate for shading by the horticulture. 
Although only about fifty percent of 
sunlight can pass through the sides of 
plastic tanks, aquatic plants and algae are 
adapted to these light levels. Sunlight 
reflectors and low energy florescent lights 
can be placed along the sides of the tank to 
increase lighting in the interior. Rule of 
thumb here: more light is better than less. 
Tank #3 is designed to sop up nitrogen in 
all its forms. 

Tank #4: The final point in the circular 
series. The best use of this tank is to polish 
the water to ultra-high standards, to strip 
nutrients, and supply fish feeds. A 
combination of rooted aquatic plants and 
removable screens are employed. The 
screens are for culturing the attached algae 
communities. The screens are rotated into 
Tank #1 where the fish graze the screen 
based attached communities. The water 
quality in Tank #4 has to be high in order 
to sustain the fishes housed in Tank #1 the 
next tank in the cycle. 

Aquaponic diversity 
Aquaponics or Living Machine-based 

hydroponics is an optional adjunct 
component of the main fish culture Living 
Machine. It allows for economic diversifi
cation and spreading out of the revenue 
stream. Flood benches are employed to 
culture the plants. A variety of techniques 
can be used to support the horticultural 
crops sustained by the aquaculture. These 
crops contribute to the water quality and 

the overall economic vitality of the fish 
culture systems. 

It is my belief that we are creating 
food-raising systems with immense 
potential. There is still considerable left to 
do to mature this approach. The list of 
edible and potentially marketable species 
that can be grown ecologically is undoubt
edly quite large. In the near future we plan 
to create comparable marine fish, shellfish 
and edible seaweed culture systems using 
seawater. I will report on these develop
ments as they unfold. Fish farming with 
integrated horticulture has the potential to 
transform how we grow foods in a wide 
variety of climates and settings. Alterna
tives to natural systems, like the ones that 
currently dominate aquaculture, are short
lived dead-ends on a longer journey. It is 
imperative that ecological design provides 
the foundation for these technologies. 

Reprinted with permission from 
Annals of Earth, Volume XVIII, #2, 2000. 
Annals of Earth is published three times a 
year by Ocean Arks International and 
edited by Nancy Jack Todd. Subscriptions 
are $30 ($15 for Student/Unwaged) from 
Ocean Arks International, 176 Battery 
Street, Suite 1, Burlington, VT 05401 
USA. /J,. 

John Todd is a professor at the 
University of Vermont. He co-founded the 
New Alchemy Institute and Ocean Arks . 
International. He also co-founded Living 
Technologies Inc., an ecological design, 
engineering, and construction firm in 
Burlington, Vennont. Dr. Todd is the 
author of several books, including From 
Eco-cities to Living Machines (North 
Atlantic Books, 1994). 
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Aquaculture at Crystal Waters 

Designing Ponds for Life 
Max Lindegger 

W HEN WE DESIGNED the 
dams at Crystal Waters, a 
permaculture ecovillage north 

of Brisbane, Australia, we were very 
aware of the permaculture principle 
rec.ommending that each element should 
provide at least three functions. Most of 
our dam walls create easy and affordable 
access from one ridge to the next. Other 
benefits that we value range from recre
ational to habitat for wildlife, from 
irrigation water to amenity. The potential 
of these dams to provide an opportunity 
for aquaculture was a bonus. 

The average dam or pond is generally 
not designed for the needs of fish or other 
creatures useful in an aquaculture system. 
Fish, for example, only rarely use water 
deeper than two meters, as oxygen levels 
and temperatures are often too low. Other 
aquaculture species like freshwater prawns 
and crayfish generally dwell in shallows. 

Usage affects shape. If water storage is 
the main consideration, round and deep 
dams are preferable, as this minimizes 

surface area and thus evaporation. Largish, 
square shapes make harvesting much 
easier and may be the best for economic 
harvesting. 

The preferred shape for a natural 
aquaculture system is one with the largest 
possible edge, as the edge zone is the 
plac·e wher:e most food is available. A 
large surface area is preferable as this 
allows for the best oxygen exchange. The 
disadvantage of this shape is the increased 
evaporation loss. 

In permaculture we would probably 
settle for an in-between solution: good 
edge but also some depth. 

Since water shallower than two meters 
is the most productive biological area, we 
want to maximize this zone. Dams 
constructed in gently sloping landscape 
will naturally offer a considerable surface 
area shallower than two meters. A slope of 
ten percent will create an edge zone 
twenty meters wide lhat is all less than 
two meters depth. But generally dams are 
constructed in steeper (and thus less 

Playing with Edge-Finding the Optimum Pond Shape 

1. Round shapes minimize surface area 
and thus evaporation, but have little edge. 

3. This shape is a good compromise: 
plenty of edge and water storage. 
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2. A convoluted shape has plenty of edge 
but is difficult to construct and holds little 
water for its surface area. 

4. An existing body of water (left side) an 
be given more edge by excavating new 
shallows (right side). 

A Note About Usage 
This article follows Australian usage, so 

we'll define some terms for Americans. 
Dam: a small artificial lake dreated by 

building a dam wall across a slope, trap
ping runoff. In the US, a dammed pond. 

Dam wall: the structure that creates the 
barrier at the downslope of the dam. 

Pond: a body of water created by 
excavation 

agriculturally valuable) topography. On 
land with a 45° slope, only a two-meter 
wide strip of edge is shallower than two 
meters. In such situations terracing the 
edge below water creates an extended and 
potentially more useful edge. 

We may also artificially extend water 
coverage in the shallower parts of the dam 
by some additional excavation. 

Planting Niches 
Plants, through their leaves and root 

mass, create extra edge and thus additional 
area where food for your fish may grow. I 
would not recommend that plants from 
outside the immediate catchment be 
introduced as many water plants have 
considerable weed potential. Introduce 
plants only after expert advice has been 
sought and detailed study and observation 
has been undertaken. The depth of water 
determines the type of plant that will 
grow. Based on this, plants can be 
classified into a number of groups. 

Free floating and unattached: Water 
depth here is of no concern. All will 
increase food availability but also evapo
ration. Examples include Ceratopteris, 
Azalla, Eichornia, and Lemna. 

Su,face floating and attached: Maxi
mum water depth is about three meters. 
Examples are Cabomba, Nymphoides, 
Marsilea, and Ottelia. 

Floating and/or emergent leaves: 
These live in water depths to about 600 
mm but can extend long distances. 
Examples include Alternanthera, Ipo
moea, Ludwigia, and Nelumbo. 



>2 meters 

Steep slope, 
less shallow edge·-··-·· ·-··-·-·-·-··-·· 

Terracing extends 
shallow edge 

Pond and Dam Wall Profiles Can Extend Edge 

native crustaceans 
(e.g. crayfish, 
shrimp). Give them 
as much shelter as 
possible. Hollow 
logs, clay pipes and 
a patch of water 
plants are ideal. Old 
tires and nets have 

Submerged Leaves: Prefers water 
depths to four meters. Examples are 
Vallisneria, 7.osteria, Ruppia, Silan and 
Elatine. 

Emergent Plants: Water depth is 
generally shallow to swampy. Juncus, 
Phragmites, Sci,pus, and Pontederia. 

Most plants also offer great shelter for 
small fish, and you will find many 
crustaceans here, too. 

Islands also extend edge. In the deep 
part of a dam, an island may not be worth 
the loss (displacement) of water volume. 
But in shallow parts of a dam they not 
only create edge but can also form 
excellent and safe habitats for water birds . 
Often it is possible to cut a trench across a 
gentle peninsula and thus turn part of it 
into a stable island without displacing 
much water. 

Bring on the fish 
In most cases fingerlings, small (finger 

sized) fish purchased from a fish nursery, 
are the best way to introduce fish. Check 
with authorities about the legality of fish 
introductions. 

Some introduced fish can create havoc 
in an otherwise stable environment, so 
give priority to fish that are native to your 
dam's catchment. Expect some fish to 
escape during floods. 
, If possible, choose species that are able 

to reproduce in your pondage. This may 
allow you to harvest aquaculture species 
indefinitely from your dam. It is probably 
best to only stock non-predatory fish in 
one waterway. If you want to mix species, 
introduce the predators after the non
predators have had a chance to grow to 
about 100mm. Ideally, you want to have 
bottom feeders, central feeders and top 
feeders. Establishing a mix allows you to 
increase the stocking rate since they each 
occupy different niches. 

You may also want to introduce some 

been used but I 
would not favor them without some 
further research. 

A new dam needs to mature before it is 
suitable for fish. Very clear or very muddy 
water should be avoided. Collect a bucket 
of water from a dam in your catchment 
and pour it into your new dam after about 
two months. 

Fingerlings are supplied in a plastic 
bag. As soon as you receive the bag, place 
it in the shade in the pond where you want 
to introduce the fish. This will allow the 
water temperature in the bag to equalize to 
the water temperature in the pond . This 
will take about one to two hours. Gently 
empty the fish and the water in the bag 
into a clean plastic bucket partly filled 
with pond water. Slowly submerge the 
bucket in the pond allowing the fish to 
swim out of the bucket. Choose a spot 
where water plants give protection to the 
fingerlings. 

You won't be the only one looking 
forward to a fish meal. A large number of 
birds (and other creatures) are equally 
eager to have their share. Minimize 
perches above water (ideal for birds to 
hunt from). Crayfish are very vulnerable 
as they often search at the edge of the 
dam, often above water, and are easy prey. 
Fish also eat each other. Most aquaculture 
species are very vulnerable to pollution. 
Indeed you may consider them as indica
tors of your water's health. 

The biggest fish losses we experienced 
at Crystal Waters was when we finally got 
some rain after a long drought. During the 
drought, water levels in most dams 
dropped by up to three meters, exposing 
large areas of the dam bank. Over the 
years, the lushest grasses (and weeds) 
could be found in these areas. With the 
arrival of rain and the runoff all the 
vegetation was submerged and slowly 
died, using much of the water's dissolved 
oxygen in the process. A shortage of 

dissolved oxygen in water leads to certain 
death in fish. 

Too much water can lead to fish losses 
by other means. Fish breeding is quite 
often initiated by a raise in water levels, 
and during flood conditions fish may leave 
your dam via the overflow and join their 
colleagues in the rivers . 

Feed fish, feed yourself 
We do not recommend artificial 

feeding of fish in ponds and dams. 
Commercially sold fish food is often 
produced from fishmeal that may not be 
sustainably harvested. 

We recommend that you adjust your 
stocking density to the amount of food that 
is available naturally. Innovative ideas can 
increase the supply of "natural" food. The 
hanging of maggot-infested road-kill over 
a pond may be quite acceptable if the 
smell does not drive you away. Light traps 
and insect traps also can increase insect 
numbers to the pond but the general 
environmental impact needs to be assessed 
for each locality. 

The interface at the edge of a body of 
water is the richest source of food, and a 
dam with a long, well-designed edge will 
provide lots of food for your fish . 

Legislation that applies to public 
waterways may-also apply to your private 
pond. Check with your fisheries authority. 
If you want to catch your fish for food use 
non-barbed hooks. This will permit you to 
release fish that are too small or overly 
large. Let large fish go, as this will 
improve the gene pool of your population. 
Wet your hand before touching the caught 
fish to minimise any damage. 

Various traps and nets are available to 
catch fish. Most of these potentially 
damage or indeed kill fish, making a 
release impossible. 

Fish and other aquaculture species are 
a natural part of healthy ponds and dams. 
Harvest them with care and respect and 
you will be rewarded with a valuable 
addition to the yield of your property. 6. 

Max 0. Lindegger is a director of 
Ecological Solutions Pty. Ltd., a 
consultancy in ecological design. He 
teaches courses around the world and 
offers internships in pe'rmaculture and 
ecovillage design at Crystal Waters. 
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Freshwater Fish Guilds 

TowARD A NoRTH AMERICAN PoLvcuLTURE 
Bill McLamey 

COMPARED TO NATURAL 
systems, aquacultural (and 
agricultural) systems are greatly 

simplified. Almost all natural environ
ments contain a great variety of plant and 
animal species, only a few of which are 
nutritionally or economically useful tot 
humans. We manipulate nature by 
eliminating or controlling predators, 
parasites and pathogens, and by trying to 
divert as great a proportion of the avail
able: nutrients as possible into those few 
forms which we wish to harvest. 

This simplification carries risks. 
Natural systems include a complex array 
of checks and balances, so that a species is 
rarely eliminated. Artificial food-produc
ing systems which are simplified may also 
be less stable; they often create situations 
in which it is easier for a pathogen to 
infect an entire population, or a "weed" 
species to run rampant. It is well known 
that, as our agriculture has moved more 
and more toward monoculture, pest 
problems have become more severe, and 
control measures more drastic. What is 
true for agriculture holds for aquaculture. 
A channel catfish or rainbow trout 
monoculture is much more likely to be 
wiped out by disease than if the same 
species were in a natural environment. Yet 
some simplification is unavoidable if 
human needs are to be served. Clearly a 
well-tended garden will produce more 
human food than a natural forest. So too, 
an aquaculture pond will produce more 
useful biomass than its more complex 
natural counterpart. 

It does not follow, however, that the 
more simplification, the greater the useful 
productivity. In order to maximize 
aquacultural production, and to keep the 
ecosystem stable, it is generally best to 
aim for a biological complexity some
where between that of natural systems and 
that common to North American commer
cial aquaculture. 

The simplest aquaculture systems are 
the monocultures so commonly found in 
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aqua-business. To set up a monoculture 
you need do little more than choose an 
animal, learn its physical and nutritional 
needs and proceed to provide them. You 
might, for example, create a common carp 
monoculture simply on the basis of 
reading the appropriate pages in Parts I 
and II of The Freshwater Aquaculture 
Book. Conventional monocultures, then, 
need no further discussion in this section. 

What I do want to discuss are some of 
the ways in which more complex, artificial 
aquatic food-producing systems can be put 
together, incorporating a variety of 
animals and plants and/or integrating the 
aquatic environment with aspects of the 
adjacent terrestrial one. 

Monocultural prevalence 
The traditional American "farm pond," 

with its two-species fish community of 
bass and bluegill, represents a primitive 
form ofpolyculture. Clearly, our large
mouth bass (Micropterus salmoides)
bluegill (Lepomis macrochirus) 
polyculture, which yields at best 300 
pounds per acre (331 kg/ha) of fish per 
year, is no competition for the Chinese, 
who have produced fish at twenty times 
that rate for thousands of years. In fact, · 
normal bass-bluegill polyculture is much 
less productive than conventional North 
American fish monocultures, for instance 
channel catfish (fctalurus punctatus) 
culture. 

This raises two questions: 
• Why are North American fish mono

cultures more productive than our one 
established polyculture? 

• If polycultures really are more 
productive, why haven't we developed 
them? 

Before I can justify the title of this 
article, I shall have to answer these two 
questions, and the answers are bound up 
with what I call the "dollars per acre" 
mentality. 

Traditionally, agricultural and aquacul
tural yields are measured in pounds per 

acre, or some similar unit. But in commer
cial farming, what finally determines the 
choice of crops and methods of cultivation 
is dollars per acre or, to be more precise, 
profit per acre. At present, the use of this 
criterion favors aquatic monoculture for 
the following reasons: 

• In America, aquaculture is a new 
business; from a propaganda point of view 
it is more "efficient" to promote one or 
two species of fish to consumers who may 
not be accustomed to them, than to 
familiarize them with a variety of fishes. 

• Agribusiness-scale aquaculture is 
based on mass harvests and bulk sales, 
which often requires draining ponds or 
capturing all the fish. Where there are two 
or more species or sizes of fish, time(= 
dollars) is lost in sorting. Even if all the 
species can be harvested at the same time, 
they may need to be processed, packed 
and/or marketed differently. Under such 
circumstances, it is easy to see how the 
farmer with the most pounds of fish to 
harvest might not be the farmer with the 
largest profit. Of course, there is ample 
precedent for this sort of situation in our 
commercial agriculture. 

In North America the great majority of 
the research, agricultural extension work, 
propaganda, and development in commer
cial aquaculture has focussed on the large
scale monoculture of a very few species. 
Small-scale commercial aquaculture and 
aquaculture for home consumption are 
grossly underdeveloped. Where they exist 
they have usually followed the lead of the 
commercial fish farming industry, largely 
for lack of visible alternatives. 

So, to answer the questions introduced 
above: 

• Monocultures of catfish or trout are 
economically more productive than farm 
pond polyculture, because they are 
intensive commercial operations which are 
based on high-quality feeds, considerable 
expertise, and backing by well-organized 
research and extension programs. At 
present there are no comparable 



polycultures; farm pond polyculture is 
commercially unimportant, usually totally 
unmanaged, and little incentive is offered 
to alter the situation. 

• Though polycultures are often more 
productive, in the absence of publicized 
economic incentives they have not been 
developed. 

• The lack of developed polycultures 
also reflects the general neglect, by 
government agencies, universities, public 
and private funding agencies and the 
media, of subsistence and small-scale 
commercial growers of warm water 
fishes-those who could benefit most 
from development of North American 
polyculture systems. systems. 

Polyculture 's benefits 
I hope th!}t this article will shed light 

on the incentive for small farmers to begin 
with the slow development of sophisti
cated polycultures based on North 
American fishes and adapted to North 
American conditions. 

Recently, the major fish producers in 
the South have even shown an interest in 
polyculture. To explain why this is so, 
and, more important, to strengthen the 
case for polyculture as a tactic for the 

small fish farmer, I shall have to mention a 
further advantage of polyculture. 

Clearly, if you have a pond in which 
·you are growing only one species of fish, 
and if in that pond there is unused space or 
uneaten food, then by putting in another 
species of fish which will use that space or 
food, you may get an additional crop. Less 
obviously the introduction of additional 
species of fish may have a synergistic, 
rather than an additive effect. That is, if 
you are raising a certain number of pounds 
of Species A in monoculture and add 
species B, you may get, not just the same 
amount of A plus some pounds of B, but 
an increased amount of A, plus some 
pounds ofB. 

You cannot automatically assume this 
will happen any time you add a species. 
Many species are competitive, and 
combining them may lead to elimination 
of one species or even reduced total 
production of fish. In the following pages 
I will describe the combinations that are 
likely to be positively synergistic. 

It might be easier to explain synergistic 
polyculture with examples from China, 
where stocking combinations and ratios 
have been established for centuries. But 
this information, which is readily available 
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elsewhere, would not be directly appli
cable in North America. So I will begin by 
offering some North American examples. 

Experimental ponds at Auburn 
University, Alabama, were stocked with 
channel catfish (lctalurus punctatus) at 
2,000 fish per acre (4,940/ha) and fed with 
commercial dry feed in the usual manner. 
In test ponds, an additional 568 tilapia 
(Tilapia mossambica) per acre (1,403/ha) 
were stocked, while the control ponds held 
catfish only. The rate of feeding was the 
same in both test and control ponds. The 
control ponds produced an average of 
1,260 pounds per acre (1,390 kg/ha) of 
catfish, while the ponds with tilapia 
produced 1,411 pounds per acre (1,556 kg/ 
ha) of catfish, plus 240 pounds per acre 
(265 kg/ha) of tilapia, for a total fish yield 
of 1,651 pounds per acre (1,821 kg/ha). 
The feed conversion ratio for catfish 
production alone was 1.7 in both test and 
control ponds. If the tilapia are included in 
computing the conversion ratio, it comes 
out to 1.45 in the test ponds. In other words, 
adding tilapia to a conventional catfish 
mo!1oculture led to a 12 percent increase 
in catfish production and a 31 percent 
increase in total fish production, with 
equally good or better feed conversion. 
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Further experiments showed that tilapia 
could be stocked at numbers up to one third 
of the catfish population with the 'same kind 
of results, and that Tilapia nilotica worked 
as well as T. mossambica. Experiments 
elsewhere with Tilapia durea showed 
similar results. These findings were put 
into practice by catfish farmers in Louisi
ana with good results, at least until tilapia 
stocking was made illegal in that state. 

More recently a similar experiment 
was carried out with catfish and buffa
lofish at Rockefeller Wildlife Refuge, 
Grand Chenier, Louisiana. Six 0.1 acre 
(0.045 ha) ponds were each stocked with 
200 eight-inch (20.5 cm) channel catfish; 
three of the six also received 10 six-inch 
(15.2 cm) bigmouth buffalo (Ictiobus 
cyprinellus). The experiment had to be 
terminated after 143 days of feeding, due 
to a severe storm. At that time the catfish 
in the catfish-only ponds averaged 1,657 
pounds per acre (1,708 kg/ha), with 89 
percent of the fish considered to be 
marketable size (3/4 lb. or 0.35 kg or 
more). The catfish-buffalo ponds had an 
average of 1,902 pounds per acre (1,961 
kg/ha) of catfish, plus 148 pounds per acre 
(163 kg/ha) of buffalo; 96 percent of the 
catfish were marketable. 

In another experiment at Auburn, 
monocultures of channeel catfish and 
blacktail redhorse (Moxostoma 
poecilurium), a benthic feeder, were 
compared with a polyculture of the two 
species. Results of the experiments in 
fertilized ponds which were fed in 
proportion to the estimated weight of 
catfish only also s~owed increases in the 
number and weight of catfish and redhorse 
in polyculture over monoculture. Catfish 
in monoculture averaged 982 lb/acre 
( 1083 kg/ha) and mean weight was 0.56 lb 
(0.25 kg), while in polyculture they 
averaged 1563 lb/acre (1724 kg/ha) and 
mean weight was 0.80 lb (0.36 kg). 
Redhorse in monoculture averaged 159 lb/ 
acre (175 kg/ha) and mean weight was 
0.17 lb (0 .08 kg). Redhorse in polyculture 
averaged 219 lb/acre (242 kg/ha) and 
mean weight was 0.29 lb (0.13 kg). 

The how and why 
How to explain such polycultures? It is 

easy to imagine what the tilapia, buffalo, 
or redhorse might eat. Particles of dry feed 
too small for or missed by the catfish, 
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catfish feces containing partially digested 
food, and plankton or benthos produced 
largely via fertilization by catfish feed or 
metabolites (wastes), are probably the 
main food items. Since the supply of all 
these types of feed is due to the presence 
of catfish, it is easy to explain the greater 
production of blacktail redhorse in 
polyculture ponds with catfish than in 
fertilized monoculture ponds. 

But why the increases in catfish 
production? Tilapia and buffalofish 
definitely will eat dry catfish feed, and so, 
presumably, will blacktail redhorse . You 
might assume that this competition, 
however slight, would tend to decrease 
catfish production, even while total fish 
production was increased. Two possible 
explanations have been advanced. 

The most frequent explanation for this 
type of effect is that the filter or benthos 
feeding fish act as "garbage collectors," 
improving water quality and therefore to 
health and growth of other fishes. At 
Auburn the highest acceptable level of dry 
feed in catfish culture in still water is 
considered to be 35 pounds per acre (38.6 
kg/ha sustained feeding at higher rates 
causes oxygen depletion . In the blacktail 
redhorse polyculture trials, catfish were 
fed at 30 to 83 pounds per acre (33.1-91.5 
kg/ha) for period of 235 days with no 
unusual mortality and no apparent reduc
tion in dissolved oxygen concentration. 

Another possible explanation for the 
increased catfish production arises from 
research in Poland. There, when common 
carp ponds are stocked with young grass 
carp (Ctenopharyngodon idellus), big head 
carp (Anstichthys nobilis) or especially 
silver carp (Hypophthalmichthys molitrix), 
the zooplankton's composition alters to 
contain a higher perc~ntage of the larger 
animals. This in turn may lead to in
creased growth of common carp ( Cyprinus 
carpio), since they can utilize the large 
plankton better than the smaller zooplank
ton, which are used, (along with phy
toplankton) by the other carps. 

The freshwater clams, also plankton 
feeders, may have more potential for 
enhancing production of'non-filter feeding 
fishes. Swingle carried out the only 
experiments I know of using such clams in 
polyculture . He stocked a 1:9 acre (0.77 
ha) pond with a few of the clam Lampsilis 
claibornensis, along with 2,000 bluegills, 

1,000 redear sunfish and 200 largemouth 
bass. The clams multiplied rapidly and 
were harvested annually along with the 
fish, yielding an average of 560 pounds 
(255 kd of shelled clams (295 lb/acre or 
325 kg/ha) . The sixth year after stocking, 
the pond was drained; 42,968 clams were 
recovered, amounting to 704 pounds (320 
kg of shelled clams (360 lb/acre or 397 
kg/ha). Bear in mind that this was in a 
pond containing redear sunfish, which 
feed heavily on small mollusks. Where 
predation was not serious I have seen fresh 
water · clam populations that literally paved 
the bottom of the pond. 

The standing crop offish in Swingle's 
pond was 817 pounds or 371 kilos (418 lb/ 
acre or461 kg/ha), to which can be added 
256 pounds or 116 kilos (125 lb/acre or 
138 kg/ha) of fish harvested during the 
year. In a control pond, stocked at the 
same time with the same numbers of fish 
and harvested in the same way, the 
standing crop of fish was only 557 pounds 
or 253 kilos (285 lb/acre or 314 kg/ha) . 
Swingle attributed the difference to the 
clams' filtering action. The productivity of 
such fish-clam systems might be improved 
still further by grinding up excess small 
clams and feeding them to the fish. 

Quality variations 
Polyculture affecting the quality, rather 

than quantity, of fish flesh produced was 
seen in 19?6 at New Alchemy. We had 
stocked a variety of indoor and outdoor 
pools, primarily with blue tilapia, but also 
with small .numbers of mirror carp, brown 
bullheads (lctalurus nebulosus) and/or 
frogs. One pool was operated for the first 
time as a pure monoculture. The weight of 
fish produced in that pool was satisfactory 
but, while our other tilapia were as tasty as 
always, the monocultured fish had an 
offensive "muddy" flavor. The harvest 
amounted to 75 pounds (34 kg) of cat 
food. When the "cat food pool" was 
cleaned, we found some large patches of 
blue-green algae in the mud at the bottom . 
Blue-green algae are often found together 
with "off flavor" in fish and anaerobic 
(oxygenless) conditions. Since the various 
pools were otherwise very similar, we 
concluded that the natural behavior of the 
carp, bullheads and tadpoles kept the 
bottom mud "turned over" preventing the 
anaerobic conditions which lead to the 
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Examples (see text for further comments) 
Tilapia utilize feces and/or wasted feed from 

channel catfish, while cleaning the water, and 
perhaps altering the zooplankton population in a 
beneficial manner. 

Freshwater clams filter the water to the benefit of 
largemouth bass and sunfishes. 

Carp turn over sediments and prevent anaerobic 
conditions, which favor the blue-green algae that 
cause bad flavors in tilapia. 

Grass carp digest their food incompletely; feces 
are eaten by common carp, or act as fertilizer to 
produce plankton eaten by tilapia. The reverse may 
also occur. 
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Largemouth bass eat minnows, which compete 
for food with common carp, bluegills, etc. 

Grass carp eliminate weeds, which permits 
phytoplankton, eaten by tilapia, to grow, removes 
cover for small undesirable fishes eaten by large
mouth bass, and facilitates harvest of all species. 

Bluegills respond naturally to floating dry feed. 
Young largemouth bass, which ordinarily require 
Jive foodm learn by example to eat dry feed also. 

Major types of positive interaction between different kinds of animals in polyculture systems, with examples. (Arrows indicate which 
types are benefited by the interaction, for example, "learner'' fish benefit from "teachers" but the reverse has not been demonstrated .) · 

development of blue-green algae. 
Piscivorous fish have a place in some 

polycultures, especially if one of the 
cultured species reproduces naturally in 
the systems. (Sunfishes, tilapia and 
bullheads are the worst offenders.) It may 
be hard to get used to the idea that when 
bass eat bluegills it is good for the bluegill 
population, but it is, at least from the point 
of view of the pond owner wanting pan
sized bluegills, not runts. 

You can also stock predators where 
small fish compete for food with larger, 

more desirable food species. This sort of 
stocking means taking great care in 
choosing the size of the predators and/or 
stocking them late enough in the year so 
that they will not prey on the other 
cultured species. 

Another type of polyculture, often not 
thought of as such, occurs when herbi
vores are stocked in a pond overgrown 
with weeds. The object is to make the 
pond more suitable for growing and 
harvesting other fishes, but at the same 
time a crop of the herbivore is produced . 

A peculiar phenomenon is the use of 
''teacher" species. This is seen most often 
when bluegills "teach" young largemouth 
bass to take dry feed, but there are other 
examples . Some catfish farmers claim 
better production when they stock 10 
percent blue catfish (/ctalurus furcatus) 
with their channel catfish. This may have 
to do with the blue cats' greater willing
ness to accept floating feed, which perhaps 
helps to overcome the more nervous 
channel cats' initial resistance. I have seen 
young mirror carp learn to feed on floating 
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insects after a few days in a pool with 
young tilapia. 

Polyculture is usually thought of as a 
multi-species proposition, but you can also 
combine different age classes of the same 
species. This is often done with carp in 
Europe. Yearlings, which make good use 
of zooplankton, are stocked with older fish 
which are primarily benthic feeders. At 
New Alchemy we feed young tilapia on 
insects and grain, while older, larger fish 
in the same pool dine primarily on 
phytoplankton. 

I have not said much about the more 
obvious sorts of polyculture, involving 
species with very different feeding habits . 
I should mention, however, that the 
species inyolved in such systems can be 
quite similar in appearance . For example, 
bluegills and redear sunfish (Lepomis 
microlophus), while closely related and 
superficially similar, are sometimes 
stocked together. This works well as the 
bluegill likes to feed on the surface, while 
the redear rarely does, resulting in better 
feed conversion and cleaner water, 
particularly when commercial feeds are 
used over deep water. 

What doesn't work 
This discussion would be incomplete 

without mentioning a few species combi
nations which may be harmful. Most 
obvious are those where direct competi
tion occurs between fishes of unequal 
value. If, for ~xample, you were growing 
largemouth bass, you would probably not 
stock another large-mouthed predator like 
green sunfish (Lepomis cyanellus). The 
result might or might not be lower total 
fish production, but the value of the 
combined crop would certainly be less 
than that of a crop of bass alone. 

Whether polyculture combinations are 
beneficial or not may be related to the 
numbers or sizes of fish stocked, environ
mental factors, and the species ratio. For 
example, I have described experiments at 
Auburn University in which blue tilapia 
stocked together with channel catfish 
seemed to cause an increase in catfish 
production. But in another study at the 
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same site, blue tilapia stocked with 
channel catfish at lower densities appeared 
detrimental to catfish production. 

Some promising polyculture combina
tions involving predatory fishes like 
channel catfish fail only because the 
predator eats the other species. You may 
be able to get around this problem by 
putting one or the other animal in cages. 

Benthic fish like the common carp and 
bullheads which root vigorously in the 
bottom may be able to use nutrients which 
would not otherwise enter the food chain. 
Their activities may assist in the metabo
lism of ammonia nitrogen, make food 
available to other fishes, and discourage 
the growth of anaerobic plants which can 
cause "off flavor" in fish. But they also 
present special problems. Such fish can 
roil the water to the extent that visual 
feeders are handicapped, and/or phy
toplankton blooms are retarded or elimi
nated. They often eat the eggs of other 
fishes. Neither of these types of behavior 
is always detrimental, but they can be. 
Culturing benthic fishes usually means 
that you have to pay particular attention to 
the rate of stocking. A fish which is an 
asset in small numbers can sometimes be 
the ruination of a pond if it is overstocked. 

There has been a minimum of "nuts 
and bolts" in this article. If you are 
seeking to establish a polyculture system 
you will have little more than hints to go 
on. The first step is to identify a species of 
fish which is of primary interest to you, 
and set up a successful monoculture of 
that species (or possibly a bass-bluegill 
polyculture, since that combination is 
readily workable and quite well under
stood). Then consider what other fishes 
are available and capable of living in your 
water. Consider their habitat and feeding 
preferences. If one or both of these-are 
different from your primary species, you 
may be able to plug them in and obtain an 
additive or, still better, a synergistic 
increment in fish production. In The 
Freshwater Aquaculture Book, Chapters 
11-1 through 13 on individual types offish 
and Appendix II should help you in making 
choices. The figure on the previous page 

shows the major types of positive interac
tion known to occur between fishes with 
different feeding habits. (The figure says 
nothing about rates of stocking, since they 
depend on the natural fertility of your water 
and the feasibility of providing various 
types of food.) 

Niches in a polyculture 
The "ideal" North American system 

would incorporate animals in the same 
general niches as Chinese polyculture 
systems. These niches are listed below, 
along with some comments and suggested , 
animals. The animals mentioned are 
drawn exclusively from those discussed in 
Freshwater Aquaculture, but you need not 
be limited exclusively to these. 

Filter feeders represent the most 
productive niches in most Chinese ponds. 
Many fish culturists make a distinction 
between phytoplankton and zooplankton 
consumers, but some biologists believe 
that this distinction does not stand up well 
in nature. The phytoplankton and zoop
lankton feeders in classical Chinese 
polyculture are, respectively, the silver 
carp and the bighead carp. These fishes 
are not currently widely available in North 
America, though they have been used in 
some experiments. They are illegal in 
several states, but it may prove difficult to 
find their counterparts. It happens that of 
all th:e continents, evolution has least 
favored ours with large filter feeding 
fishes. Almost all of our native filter 
feeders are too small to interest most 
people as food fish. The most notable 
exception is the bigmouth buffalo, which 
should definitely be considered for ponds 
within its range. Probably even more 
efficient use of phytoplankton will be 
made by fresh water clams. In those few 
areas where they are already established, I 
would also recommend tilapia. 

Apart from buffalofish, the best bets 
for cropping zooplankton seem to be the 
young of fishes which are benthic feeders 
or predators as adults. Carp in their first 
year of life, bluegills weighing less than 
about 3 grams each and small yellow 
perch (Perea flavescens) certainly fall into 



this group. Perhaps those culturists able to harvest and willing to 
eat fish much smaller than those usually preferred by North 
Americans will open the door to more productive uses or' 
zooplankton in our food fish culture. 

Benthic feeders are stocked in proportion to availability of 
nutrients, but you must also consider the texture of the bottom 
soil. The harder the bottom, the less likelihood of roiling water 
becoming a problem. On all but very hard bottoms, carp are 
probably the best exploiters of the benthic biota. Bullheads and 
crayfish are perhaps better at scavenging foods which might 
otherwise be wasted. Where there are large numbers of mollusks 
not of high priority as a crop, redear sunfish, pumpkinseed 
sunfish (Lepomis gibbosus), channel catfish or !Jullheads can be 
used. Herbivores (other than phytoplankton feeders) can be 
stocked where aquatic feeds are a problem but ordinarily they 
will need supplemental feeding with green matter. Almost 
certainly the most effective herbivore is the grass carp, but many 
readers will not be able to use it. A good second choice is the 
mirror carp; certain species of crayfish or tilapia may also be 
used. Surface feeding insectivores are not represented in Chinese 
fish culture, but they should be considered in North America. 
Most such fishes are adaptable feeders, able to benefit from many 
kinds of cultured or processed feeds. Almost certainly the best of 
these fishes is the bluegill. Young of largemouth and smallmouth 
bass (Micropterus dolomieui) also fit in this niche. 

Piscivorous fishes are used only where one or more of the 
cultured species has a high reproductive potential, or where non
food fishes are present. The classical North American fish for this 
niche is•the largemouth bass, but smallmouth bass, crappies, rock 
bass (Ambloplites rupestris), chain pickerel (Esox niger), yellow 
perch and channel catfish are all more or less appropriate . 
Additional fishes may be added according to the farmer's 
resources. For example you have access to substantial quantities 
of meat or fish scraps, you should consider one of the catfishes. If 
it is a simple matter to bring electricity to your pond, you are in a 
good position to use bug lights to enhance insectivore production 
over what the pond would normally support. Or if your resources 
include money then you may want to invest in commercial feed 
for no reason other than to support a personal favorite fish. You 
can vary stocking percentages for the various niches and species 
to an almost infinite degree according to your pond's characteris
tics and your own resourcefulness. The change in feeding habits 
which some species experience with age, and the fact that 
animals generally do not strictly respect the niches we outline for 
them, but overlap task of quantifying stocking by niches. 

Excerpted with permission from Chapter IV-I of The Fresh
water Aquaculture Book: A Handbook for Small Scale Fish 
Culture in North America by William McLarney. Hartley & 
Marks, Point Roberts, Washington, 1987. ti 

Bill Mclarney helped found the New Alchemy Institute as well 
as ANAi, an organization helping people in the Talamanca 
region of southeastern Costa Rica become more self-reliant. He 
lives in Franklin, NC. 
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An Introduction to 

SMALL-SCALE FISH CULTURE SYSTEMS 
Steven Van Gorder 

Just as it is necessary to understand 
the fundamentals of gardening before 
attempting to sow your first seeds, there 
are basic considerations affecting the 
culture of fish, which must be fully 
understood in order to succeed, indepen
dent of the culture used. The aquaculture 
industry has learned this most basic rule
for fish to remain healthy and to grow at a 
favorable rate, they must be provided with 
a suitable environment. And for the small
scale fish farmer, he same rules apply, but 
the specific methods used must be scaled 
appropriately 

Systems and Methods 
Aquaculture ventures around the 

world have investigated and commercial
ized many techniques for raising food 
from water. Freshwater finfish are 
cultured in ponds, tanks and raceways. 

Salmon are raised in net pens sus
pended in bays and fjords. Shrimp, clams 
and oysters are cultured in a variety of 
open water and protected environments. 
And, increasingly, tank culture in recircu
lating aquaculture systems is being 
attempted throughout the world. 

Such techniques are often divided into 
"extensive" and "intensive" methods. 
Extensive aquaculture systems are those 
which utilize large bodies of water, 
stocking those quantities of fish which, 
upon reaching harvest size, will not 
overtax the natural ability of the impound
ment to provide adequate water quality. 
This "dilution" method requires signifi
cant natural resources, and conducive 
climatic conditions. Catfish farms located 
throughout the southern U.S. are examples 
of extensive aquaculture systems. 

Intensive systems use various 
engineering techniques to increase the 
density of fish beyond the natural capacity 
of a standing body of water. For instance, 
densely stocked trout culture systems 
direct tremendous quantities of cold water 
through narrow raceways to remove 
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wastes and re-supply dissolved oxygen 
levels. They may provide supplementary 
aeration or oxygenation systems to furt~er 
increase the "intensity" of their systems. 

"Cage culture" or "net pen" systems 
are also very intensive, with dense 
populations of fish housed within rela
tively small enclosures. However, their 
water quality needs are still supplied by 
the movement of the surrounding volumes 
of water, passing through the mesh walls 
and floor of the cage or net. 

The ultimate intensification of 
aquaculture systems, using bioengineered 
components to increase the potential fish 
density, involves "recirculating aquacul
ture systems." These systems use pro
cesses including aeration/oxygenation/ 
ozonation, clarification, biofiltration, pH 
control, CO

2 
sparging, and other tech

niques to recycle the water, main-
taining the water quality of the 
"closed" tank culture systems. 

This "recirculation" of the tank 
water through engineered processes 
provides for a tremendous reduction 
in the volumes of water required to 
raise the fish. This, in turn, allows 
for the movement of these systems 
indoors, with subsequent tempera
ture control. With complete control 
of the water quality and the sur
rounding environment, recirculating 
aquaculture systems can be located 
anywhere, and operated throughout 
the year. 

the economic advantages of ecological and 
small-scale aquaculture are becoming 
more evident. 

All of these techniques-flow
through systems, cage culture, and 
recirculating systems-can be "scaled
down" and adapted to sma11-scale sce
narios. In fact, in many cases the research 
has been carried out, and the techniques 
refined, at a scale which is appropriate for 
the hobbyist fish culturist. And the 
considerations that make these methods 
unique are also making them increasingly 
relevant to providing a source of food in 
the future. 

But first, it is necessary to understand 
each of the "water quality parameters" that 
affect the culture of fish in any environ
ment or aquaculture system. 

One of the primary factors affecting 

As high quality protein is 
becoming increasingly scarce and 
expensive, and as water availability 
and quality fall victim to overuse 
and pollution, reuse techniques are 
becoming mandatory for commercial 
systems. On a small scale, however, 
the culture methods used are 
relatively unaffected by energy 
costs, water quality and species 
availability. And as the cost of 
supermarket fish continues to climb, 

Tilapia cultured in small, hand-dug ponds at an 
orphanage in central Mexico provide needed 
protein for everyone there. 



fish growth is the temperature of the water 
in which the fish are cultured. For each 
different species of fish, there is a specific 
temperature range which they tolerate, and 
an optimum temperature for their growth . 
In order to achieve the fastest and most 
efficient conversion of food to fish weight 
gain, the water temperature must be kept 
as close to the optimum value for as long 
as possible through the culture season. 

Traditional commercial aquaculture 
operations, because they use large 
quantities of water, must restrict species 
choice to fish which grow well at the! 
temperatures naturally occurring in their 
water source. For instance, only operations 
with .an abundant source of cool, clear 
water can grow trout, whose optimum 
temperature is about 55° F. Catfish 
farmers are confined to geographic regions 
where pond temperatures remain warm 
enough, over 80° F, for an adequate 
growing season . 

With small-scale systems operating in 
natural bodies of water, this situatipn 
remains, except when geothermal or 
spring water is available. In temperate 
areas, it may be necessary to stock larger 
fingerlings in ponds or cages to achieve a 
harvestable sized fish in one season. 
However, in recirculating, indoor, and 
greenhouse systems, temperature control 
is much more plausible. 

Recirculating culture systems reduce 
the quantities of water needed to grow 
fish. Since the systems are relatively 
small, they can be brought inside where 
the water can be heated for year round 
growth . Outdoors in temperate areas, 
season length is limited, so solar energy 
must be collected to extend the warm
water cycle. Using inexpensive plastic 
enclosures, it is possible to increase a 
3-1/2 month season of adequate tempera
tures to over 5 months of optimal tempera
tures. Temperatures will average 75°-84° F 
over this period, the correct temperature 
range for growing warm-water fish. 

Abrupt changes in temperature can 
stress fish, sometimes resulting in disease 
problems, or even mortality. The most 
critical time for controlling this is during 
stocking when fish are transferred from 
one water source to another . The fish must 
be slowly acclimated to the water they are 
entering . This is accomplished by gradu-

ally mixing the culture water with the 
water in which they were transported. If 
the fish were shipped in plastic bags, float 
the bags in the culture water until the 
temperatures are equalized, then release 
them. 

Temperature control is the ·first water 
quality parameter to consider when you 
are deciding where to grow your fish, 
when to grow your fish, how to grow your 
fish, and which fish to grow! 

Dissolved Oxygen 

Oxygen is as necessary to fish as it is 
to us. However, oxygen is not as abundant 
in water as it is in air. In air, about 20 parts 
per 100 are oxygen, while in saturated 
water only 7-10 parts per million are 
dissolved oxygen (D.O.) . Usually, DO 
availability is the primary limiting factor 
to fish growth in intensive systems. 

Oxygen enters the water in various 
ways depending on the body of water 
involved. In natural systems such as ponds 
or lakes, dissolved oxygen is provided, in 
part, by the diffusion of 02 molecules 
from the air into the water and the 
subsequent mixing of the water column by 
winds and currents. Oxygen is also 
produced through photosynthesis by algae 
growing in the water. 

In outdoor systems, algae produces 
enough oxygen during the sunny daylight 
hours to satisfy the respiratory needs of a 
given biomass of fish, as well as the other 
aerobic (oxygen-requiring) organisms. As 
the fish grow, and at night when algae is 
no longer producing oxygen, D.O. levels 
may drop dangerously fow, especially 
following a cloudy day. Without replen
ishment, the dissolved oxygen levels are 
quickly depleted, possibly asphyxiating 
the fish. 

When growing fish in cages or flow:
through spring water systems, the dis
solved oxygen levels must be supplied by 
the replacement water supplied by currents 
or the rate of flow of new water. In tank 
culture systems, to provide the elevated 
levels of dissolved oxygen required by 
large populations of fish, oxygen must be 
dissolved into the water using mechanical 
devices. These "aeration" devices may 
physically agitate the water, spray water 
into the air, or pump air into the water. 

As will be seen, there. are many inter
dependent relationships that must be 
considered when growing fish. One of the 
most important is the inverse relationship 
that exists between temperature and the 
levels of dissolved oxygen that can be held 
in water. This means that the higher the 
temperature of the water, the less oxygen 
can be dissolved into the water before it is 
"saturated" and the more difficult it is to 
maintain the D.O . levels . This relationship 
will become very important when consid
ering the type of fish to raise, the amount 
of "aeration" required, and the overall 
water quality. 

With recirculating aquaculture 
systems, whether in cold or warm water, 
and with or without algae, "aeration" must 
be applied to supply the fish with continu
ous and sufficient levels of dissolved 
oxygen. As the growing season proceeds, 
the biomass (total weight) of the fish 
increases and so does the amount of 
oxygen needed to sustain them, especially 
while they are eating. Fish increase their 
demand for dissolved oxygen while 
feeding, from their often frenzied feeding 
activity, and their increased metabolism 
during the digestive process. 

Some species have a greater tolerance 
to low D.O . levels than others, but 
continued deficiency stresses them, 
resulting in a less efficient food conver
sion and possibly the development of 
disease. If dissolved oxygen levels fall low 
enough, a fish kill can result in a very 
short period of time. 

In closed systems there are several 
methods available for the management of· 
DO levels. Mechanical aeration requires 
electrical power, which on a small scale 
can be easily managed and is economi
cally quite feasible. In newly stocked 
systems with healthy algal populations, 
this may be required only at night. With 
indoor systems, and when the fish 
population grows large enough, contii1u
ous aeration is required. Air pumps, 
agitators, or surface aerators will provide 
the necessary aeration. Whenever pos
sible, in order to conserve costs, this 
process should be combined with others 
reqifiring power input, such as the 
pumping of water and the powering of the 
filter system. In more productive systems, 
including the Home Recirculating Aquac-
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ulture System described in Small-Scale 
Aquaculture, it is is necessary to have 
accessory aeration, as well as a back-up, 
battery-operated device to provide 
emergency aeration in case of a power 
failure. These are available at relatively 
low cost and will be considered worth
while after a single use. 

Algae Culture 

Crystal clear water does not necessar
ily constitute good water quality. Al
though flow-through systems require cold, 
clear spring, stream or well water for trout 
production, outdoor pond and recirculating 
systems will more likely contain water 
green with algae. Algae can have both 
positive and negative effects, but properly 
managed, a healthy population can offer a 
distinct advantage to the backyard culturist 

On a sunny day algae is capable of 
producing vast quantities of oxygen 
through photosynthesis. And the levels of 
oxygen produced in the daytime will 
provide benefits well into the night. Algae 
also removes carbon dioxide and nitrog
enous compounds, which are by-products 
of the metabolism of the fish .. Various 
species of algae use both ammonia 
(directly excreted by fish as waste) and 
nitrate (a by-product of biofiltration) as a 
food sm~rce, growing and reproducing, 
while improving the water quality for the 
fish. When eaten by fish such as tilapia, it 
actually recycles these waste products into 
fish growth. 

If not carefully managed, however, 
algae can be a very dangerous component 
of the culture system. Because of the high 
levels of nutrients in the water, the algal 
population can bloom, becoming very 
thick. A "die-off' of such a large biomass 
of organic material can cause problems. 
Dead algae, if left in the culture pool, 
breaks down through bacterial decomposi
tion, using very large quantities of oxygen. 
This also produces additional ammonia, 
which must be removed either by live 
algae, through water exchange, or by a 
biofilter. 

The algae levels in ponds are difficult 
to control, but are very important to 
sustaining a healthy population of fish_., 
especially when the fish are confined in a 
cage. The effects of the algae on water 
quality within the confines of a floating 
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cage is discussed in 
Chapter 5, Small-

. Scale Cage Culture 
Methods, of Small
Scale Aquaculture. 

The manage
ment guidelines for 
the Home Recircu
lating Aquaculture 
System provide for 
careful control of the 
algal community. As 
fish production 
levels increase 
during the early part 
of the season, the 
populations of green 
algae become 
thicker. The natural 
cycle for algae 
includes a continual 
slow growth and die

Organic solid wastes, including fish feces and dead 
algae, from a recirculating "greenwater" system. 

off of part of the population. Dead or 
dying algal cells clump together, and if not 
removed in some way, they settle to the 
bottom of the culture pool and begin to 
decompose. "Clarification" in the Home 
Recirculating Aquaculture System 
removes these clumps of dead cells, 
leaving only healthy, unicellular green 
algae, which provides oxygen and 
removes ammonia throughout the culture 
season. 

Recirculating systems carrying a 
significant biomass of fish will often lose 
their algal population completely. Increas
ing turbidity results from the heavy algae 
levels and increasing color in the water 
(from the tannins in the fish feeds). This 
turbidity inhibits light penetration, and can 
lead to a complete algal die-off. As 
discussed, aeration systems are then 
essential for maintaining the D.O. levels. 

If aquaponic vegetabl~ production is 
planned, all algae culture must be purpose
fully eliminated, in order to maintain the 
nutrient levels for the growth of the 
vegetable crops. This can be accomplished 
using shading techniques over the fish 
culture tanks, and employing hydroponics 
techniques which also shade the surface of 
the water. 

With or without algae, the waste 
products of the fish population will begin 
to accumulate as the fish biomass in
creases. The levels of these nitrogenous 

waste compounds must be controlled, 
through dilution in open systems; using 
hydroponics, or with biological filters. 

Nitrogenous Compounds 
Nitrogen is a naturally occuring 

compound which appears in several forms 
in open water as well as in recirculatinrg 
fish culture systems. Two of these forms, 
ammonia (NH3) and nitrite (N02) are 
toxic to fish and must be carefully 
monitored and controlled. A third form, 
nitrate (N03) can build up to very high 
levels without any toxic effects. 

Ammonia is important to the environ
mental balance of a fish culture system. It 
is a metabolic waste product generated by 
the fish as they consume food. As the 
levels of feed increase with the size of the 
growing population of fish, the levels of 
dissolved ammonia in the water will also 
increase, and can stress or even kill the 
fish. In most traditional aquaculture 
facilities, such as raceways, this toxic 
metabolite is controlled by varying the 
stocking and feeding rates of the fish, and 
by adjusting the levels of water exchange. 
In a natural impoundrrent, such as a pond, 
the ammonia produced by the fish 
population is diluted by the large quanti
ties of water, and is ultimately consumed 
by the algal population. 

In recirculating systems, ammonia is 
not diluted by water exchange, and will be 

., 



only partially removed by an algal 
population in an outdoor system. The high 
densities and production levels associated 
with recirculating aquaculture systems 
require additional ammonia removal by an 
efficient biologicalfilter. 

Biofiltration is a natural, two-step 
process that changes the ammonia 
excreted by the fish first to nitrites and 
then to harmless nitrates. The process is 
performed by two species of "nitrifying" 
bacteria (Nitrosomonas and Nitrobactor) 
which are found abundantly in the soil, air 
and water. 

In a recirculating fish culture system 
where the fish density is high and the 
water is not constantly replaced, ammonia 
builds up, even where algae is present to 
consume it. The necessary nitrifying 
bacteria are always present as well, but not 
in large enough quantities. A much greater 
population of bacteria is needed than are 
present on the surfaces of the culture 
system, or in the water. Therefore, a 
"biofilter" is required which provides 
greatly increased surface area and encour
ages large, active populations of these 
nitrifying bacteria. 

Nitrite (NO
2

) is the intermediate 
product of biological nitrification resulting 
from the oxidation of ammonia by 
Nitrosomonas bacteria. In a properly 
functioning system, nitrite should not be 
present at toxic levels. The nitrite is 
oxidized by Nitrobacter ba_cteria, also 
growing on the biofilter, and changed to 
nitrate (NO

3
) which is not toxic to fish. 

However, during the acclimation process, 
if the system is overfed, or if the filter 
malfunctions, nitrite can periodically reach 
dangerous levels. 

Adding salt to the water (llb NaCV 
l 000 gallons of water 0.1 ppt) will negate 
the effects of nitrite toxicity on the fish 
during these transient periods when levels 
may build up. Adding larger quantities of 
salt (up to 5 J:lpt) can atso have positive 
effects on the health of the fish being 
cultured, by reducing stress and disease 
problems. But this will cause problems 
with hydroponic plant production. 

Nitrates. Since nitrate is not toxic to 
fish, even in high concentrations, it is a 
relatively sak end product of the nitrifica
tion pnin·s~. aml can be allowed to 
accumulate i11 reuse systems. In outdoor 

systems, nitrate becomes a nutrient source 
for the algal population. In combination 
with algae-eating fish, this provides for an 
efficient recycling of nitrogen, with t ie 
original waste from the fish converted into 
an available food source. The r.ccumula
tion of nitrate in the culture water is also 
the reason why recirculating aquaculture 
systems are often considered for integra
tion with agricultural crop production. The 
water is highly fertile and can be used as a 
direct irrigant to soilbased systems, or as 
the nutrient source for hydroponic 
vegetable production. 

The pH of water is a measure of its 
hydrogen ion (H+) concentration. Water 
with a pH of less than 7 is considered 
acidic and of a pH greater than 7 is basic. 
A pH of 7 is neutral. Fish can tolerate a 
fairly wide range of pH, but optimal 
values are usually from 7.1-7.8. 

Even though pH is not as critical as 
some other factors, it is extremely 
important when considering the levels of 
toxic ammonia present. Ammonia in water 
occurs in two states: ionized (NH/) and 
unionized (NH

3
). It is unionized ammonia 

that is toxic to fish. The proportion of 
unionized ammonia in water is directly 
related to the pH and the temperature of 
the water. The higher the pH and tempera
ture of the water, the higher the proportion 
of toxic NH3. Most water quality tests for 
ammonia-nitrogen provide a value for the 
total ammonia (NH

3 
+ NH/) present. 

Solids 

As the control of temperature, dis
solved oxygen, ammonia, nitrite and pH is 
achieved, the potential for fish growth will 
increase proportionately. However, this in 
turn leads to increased feeding levels and 
the build-up of solid waste material. the 
increasing levels of solid wastes in a fish 
culture system are comprised of fecal 
wastes, uneaten food, fines (pulverized 
feed in the bags of fish food), dead or 
dying algae in outdoor systems, and 
decomposing dead fish that are not 
quickly removed. 

The concentration of organic solids 
both in the~ water column and on the 
cuiture bed can affect the health of tr ~ fish 
and the carrying capacity of the system. 
The control of this dissolved, suspended 
and settleabie organic waste material is as 

important to the health of the fish as the 
regulation of the parameters discussed 
previously. 

The type of solids in the water are 
usually classified on the basis of the size 
of the particles, and their) tendency to 
settle by gravity from the water column. 
Settleable solids will settle to the bottom 
of a pond or tank floor if left undisturbed. 
Suspended solids will remain within the 
water column through natural buoyancy, 
currents or the agitation of the water. 

If not removed, bacterial decomposi
tion of the accumulating organic solids 
will produce additional dissolved solids, 
adding to the toxic ammonia levels and 
removing significant quantities of dis
solved oxygen in the process. 

In ponds, solids will usually settle to 
the bottom. In raceways, the exchange 
water willeliminate suspended solids, but 
settleable solids can still be a major 
problem. Obviously, however, solids 
control will be much more problematic in 
recirculating aquaculture systems, with 
minimal water exchange and extremely 
high densities of fish. 

Through bacterial decomposition of 
this organic ma!erial, oxygen levels 
decrease and secondary ammonia levels 
increase. Increased turbidity reduces light 
penetration and, therefore, in a system 
with algae, decreases the levels of 
dissolved oxygen made available through 
photosynthesis. The suspended solids in 
the water can also directly affect the fish 
through gill damage as well as by reducing 
their ability to locate their food. I:!,. 

Excerpted with permission from Small
Scale Aquaculture: A Hobbyist's Guide to 
Growing Fish in Greenhouses, Recirculat
ing Systems, Cages, and Flowing Water, 
by Steven D. Van Gorder, published by 
the Alternative Aquaculture Association, 
PO Box 109, Breinigsville, PA 18031. 

Steven Van Gorder has over 25 years 
of experience in the design and implemen
tation of recirculating aquaculture 
systems, and has written many papers and 
books on aquaculture, hydroponics and 
biofiltration. Steve is president of Aqua
marine Fish Farms, one of the largest and 
most successful full-scale aquaculture 
facilities in the country. 
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Ecological Aquaculture for the 21st Century 

INVESTING IN A FRESHWATER RESOURCE 
Laurence Hutchinson 

THE HUMAN POPULATION is 
largely unaware of the workings 
of the freshwater and marine 

environments . They are alien to our land
based existence. We merely see the 
surface o( the aquatic 'wonderland' that 
surrounds us. However, it is without doubt 
one of the most naturally productive 
ecosystems on the planet. 

The aquatic environments, both 
freshwater and marine, harbor a great 
diversity of plants, animals, fish, crusta
cea, shellfish, sponges, and corals. The 
delicate and highly complex aquatic food 
web ranges from minute, single cell 
organisms (algae) and plants right up to 
the great whales. In the freshwater 

. environment alone there are more than 
2,000 algal species . 

Unfortunately, we have not shown 
enough regard or care for the aquatic 
worlds and their complex ecosystems. 
Modern agriculture has misused the 
natural watercourses. Many of the smallest 
ditches and streams have become chemical 
drains for intensive agriculture, collecting 
the run-off from the field dressings and all 
the waste products from overstocked 
livestock populations. Agricultural land 
drainage has removed the vital natural 
wetland filtration systems that once 
controlled water quality, accelerating the 
speed at which the now more concentrated 
agricultural chemical cocktail enters the 
watercourses. 

These small but embryonic water
courses are where aquatic life and the 
important food webs are first nurtured. 
Poisoning at this end of the food chain has 
been devastating, reducing water quality 
in all but the remotest river catchments. 
Even if it is possible to re-stabilize streams 
and rivers, biologically, repairing this 
damage is going to take a long time. The 
freshwater eel fishery in the Great Lakes 
of North America is the latest victim and 
has now officially collapsed . 

Attitudes are changing, but we are still 

20 PERMACUL TURE ACTIVIST• #52 

leaving behind an awful lot of damage that 
we, and the next generation, will be forced 
to repair and restore if we are to have 
intact and well maintained, sustainable 
ecosystems on which to survive. 

The good news is that the freshwater 
resource is probably the last of the world's 
natural resources that can still be acquired 
by you, "Joe Permaculture public." You 
can still be the owners and saviors of our 
freshwater resource . It is surely the most 
important and most valuable resource, 
since we as a species are unable to live 
without it. While it is still possible, you 
should all go out there and buy, rent, or 
borrow a_piece of this very vital and 
precious resource. Share it with others, but 
guard its life-giving properties . If you are 
going to buy a piece of real estate always 
consider whether it has a freshwater 
resource as part of the land sale. 

I hope that this article will stimulate 
you into investing in a piece of the 
freshwater resource, especially if you do 
not yet have access to any, to protect it 
from future pollution and abuse. Some of 
the Native American tribes in North 
America have unfortunately been per
suaded to become intensive fish farmers, 
polluting their own freshwater resources . 
This situation 
needs to be 
reversed. 

habitat. I needed to observe and under
stand the natural world around me, if only 
for my better survival. Some of this period 
was spent fly-fishing around the world and 
I was lucky enough to visit the US during 
this time . Since the mid- l 980s, I have 
been involved with designing and <level-_ 
oping freshwater aquaculture systems. 

The understanding I have gained 
through observation has provided me with 
the tools necessary to develop a holistic 
approach to my subject. The study of 
ecology, and the freshwater environment 
in particular, has greatly helped me to 
produce and develop designs for a system 
of habitat enhancement that I now 
describe as Ecological Aquaculture. 
Permanent Publications, who produce 
Permac11lt11re Magazine in the UK, is in 
the process of publishing my book, 
Ecological Aquaculture, which is the first 
comprehensive guide for _ecologically 
designed aquaculture and suitable in all but 
the most extreme freshwater environments. 

An Ecological Aquaculture 
Aquaculture does not necessarily have 

to include fish, but I will provide a 
diagram as an example of a simple 
ecological aquaculture system that 

I have spent 
more than thirty 
years wading 
about in freshwa
ter environments 
including rivers, 
streams, lakes, and 
ponds, usually 
intent on catching 
or observing some 
species of fish or 
crustacean, and 
being drawn in by 
this immensely 
interesting watery Abundance from an ecological aquaculture pond 



includes fish as well as plants. The 
quantity and quality of the freshwater 
resource will always be the defining factor 
affecting your aquaculture project. 

Water Source: The first rule or 
guidance that I can give is to find a 
suitable freshwater supply as clean as 
possible that already has an abundance of 
aquatic life. Polluted water supplies are 
not beyond use, but they are harder to 
work with. It really depends on the types 
of pollutants present and the degree of 
pollution. It is wise to find a reasonably 
clean freshwater resource that is alkaline 
rather than acidic where possible. In some 
drier parts of the world, rainwater is 
harvested seasonally and is capable of 
producing good aquaculture results. A 
better option, essential for any fish type 
aquaculture, will be a small stream, river, 
brook, creek or large natural spring water 
supply . You may also be able to use an 
existing lake or canal. If you are fortunate 
enough to find an artesian water supply 
you are definitely in luck. If the freshwater 
supply is already of a drinkable quality as 
it comes out of the ground you may as 
weil have struck gold. 

The land around the freshwater supply 
should be suitable for pond construction, 
not too steep, but having a small gradient 
to allow for gravitational water flow 
through the system. Gravity flow systems 
are preferable to others and are more 
natural. They also avoid the need for 
mechanical pumping systems. Good 
access to the real estate will make con
struction much easier. 

Quantity and Quality: The quantity of 
water will impact on the type of aquacul
ture project that you are able to choose. 
Fish, plants, invertebrates and crustacean 
require good supplies of oxygen, which is 
carried by the freshwater. When water 
temperatures increases especially in 
summer months the oxygen saturation 
levels decrease. 

Freshwater has to have a certain 
number of attributes to be of a suitable 
quality. The pH of the freshwater resource 
will affect its productivity. The pH of 
water refers to its acidity or alkalinity. 
Water with a pH of less than 7 is acidic. 
Alkaline water has a pH of 7 or more, 
which is preferable. Water with a pH of7 
is referred to as neutral. 

Aquatic plants, invertebrates and fish 
generally do better in an alkaline environ
ment. Lower pH values of around pH 6 
can be improved using chalk and lime
stone as filtration beds. These filtration 
beds act in a number of important ways. 
Chalk or limestone will increase the 
water's pH. The rock beds filter and clean 
sediment from the water, thus enhancing 
and stabilizing the water quality. Rock 
filters can be planted with aquatic plants, 
including watercress and other aquatic 
plant species such as water lilies . These 
will enhance and stabilize the water 
quality, providing a biological as well as a 
physical filter for the system, and they will 
provide a wonderful habitat for the food 
chain. The water flow rate through these 
chalk or limestone beds will determine the 
amount of buffering that takes place . Hard 
water with high calcium content is good for 
invertebrates as well as crustacean species. 
Not only are we able to enhance the aquatic 
food chain, but also we are also able to 
improve and enhance water quality. 

Aquatic Plants: Aquatic plants are 
such an important part llf the freshwater 
food web that lilllc life C.\ists without 
them. I will not spend pages and pages 
talking about aquatic plants in this article. 
but after the freshwater itself they are 
probably the most important element of 
the aquatic habitat. 

Ecological aquaculture systems are 
heavily dependent on natural aquatic 
plants. They will act as biological and 
physical filters, reducing nitrate levels in 
the water. Aquatic plants are hungry for 
water-borne nutrients and will reduce 
unsightly algal growth in your ponds. 

They will also remove heavy metals and 
other pollutants from water. 

Plants will provide shade, food, refuge, 
and health benefits for the water's 
inhabitants. They will reduce and kill 
harmful water-borne pathogens, and purify 
the water. Virtually pathogen-free water 
means that your fish will always be healthy. 

Aquatic plants come in many varieties. 
Many of the leaves, shoots, and tubers can 
be eaten. Watercress is one of the most 
common edible water plants . Another, 
Arrowhead ( Sagittaria sagittifolia) is 
cultivated in China for its edible rhizomes. 
Many edible aquatic plants in the world 
have commercial value. Ornamental 
aquatic plants are just as important in an 
aquatic habitat. Water lilies are important 
for water cleansing, as they produce 
natural antibiotics to protect their own root 
structures against w·ater-borne pathogen 
attack . Aquatic plants in general are a 
fantastic resource and will generate raw 
materials for reed-bed construction, 
roofing materials, and much more for you 
and everyone else intent on not polluting 
the environment. 

Aquatic plants will prevent soil erosion 
around the pond margins. They also 
provide shade and a refuge for small fish 
and aquatic animals, reducing predation. 
In some cases the aquatic plants in an 
aquaculture system are of more commer
cial value than the fish. 

This ecological aquaculture design 
system is so good at cleaning and purify
ing water that these same designs can be 
copied for use in the design and construc
tion of natural swimming pools. 

Aquatic plants vary greatly from one 
region to another. Aquatic plants from 
sub-tropical regions like Florida will not 
easily grow in a cool climate such as 
Vermont. Plants are often classified in 
climatic zones because they are more 
sensitive and less temperature-tolerant 
than animals and other aquatic organisms. 

Some Principles 
It is not rocket science to understand 

that it is a fundamental requirement of 
most living organisms to have a safe 
habitat, relatively free from predation, in 
an unpolluted environment where food 
and suitable nutrients are in plentiful 
supply.' Intensive aquaculture, developed 
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Every organ
ism in your 
freshwater 
environm ent has 
its own need s and 
requirements, and 
if the project is to 
be successful 
these needs 

Collecting plants for use in an aquaectlture pond. 

should be met in a 
way that creates a 
balanced system 
that once set up 
runs automati
cally . More than 
90% of the plants 
(primary produc
ers) that make up 
the base of the 
aquatic food web 
are invisible to 
the naked eye 

in the 1960s, has created problems such as 
density diseases and induced stresses that 
have serious impacts on the industry to 
this day . 

Ecological aquaculture is a paradigm 
shift from these intensive methods, as it is 
a multi-functional, polyculture system 
which produces diverse aquatic plants, 
fish, crustacean and other organisms all at 
the same time from within the same 
system. 

The Natural Food Chain 
The principles of ecological aquacul

ture are based on habitat enhancement and 
are referred to as "Bottom-up-control" 
(conservation) rather than its opposite 
"Top-down-control" (predation). I will 
expand on this principle in some detail to 
give a better understanding. 

Bottom-up-control in aquaculture 
relates to the aquatic food chain in both 
the aquatic and terrestrial environments 
around the site . The local flora and fauna 
will have an impact on your aquaculture 
site. Tree planting in and around your 
aquaculture project will greatly enhance 
the food available to some of the aquatic 
invertebrates through leaf litter, insect 
attraction, and other benefits . 

because they are single-cell algae or 
phytoplankton. Without these smallest 
organisms in the food web the largest 
cannot exist, which is why the food web 
must be supported from the bottom up. 
Even the nutrition of single-cell algae 
must be considered. 

On the other hand, we must also 
remember that too many of one species in 
an environment can cause population 
dynamics to be out of balance. We are 
after all intent on developing and design
ing a balanced yet enhanced aquatic 
habitat that will be an abundant and 
sustainable food chain producer. 

Thus we provide the food chain with a 
specifically created habitat to suit its • 
needs . The ponds are designed so that 
water flow rates and temperatures, 
sedimentation control, and plant species 
can all be adjusted to suit a particular plant 
or organism. 

Certain small invertebrates are impor
tant as a natural fish food. Daphnia, a 
small species of water flea that eat algae 
and are in turn eaten by fish, are at home 
in a duck-pond because the additional 
phosphate provided by the ducks enhance 
algal growth. This pond can be a separate 
pond from the fish-growing pond system 

if desired. You cannot have too many 
daphnia as far as fish are concerned. (Too 
many ducks on a pond, however, will start 
to pollute the water, so a balance between 
pond size and numbers of ducks has to be 

. maintained .) 
Other species require different condi

tions. Freshwater shrimp thrive in water
cress beds. Some caddis-fly larvae prefer 
stony bottoms and can tolerate high water 
flow rates. Some are detritivores and some 
are carnivores. There are more than 400 
species of cased and caseless caddis-tly 
larva, which in some cases need small 
changes in the structure of the habitat to 
suit their individual niches. 

All freshwater aquaculture sites will be 
different. Site evaluations will point out 
the differences from the outset. Cold
water aquaculture will be different from 
warm-water aquaculture, in that the 
species diversity of plants, ani~als, fish 
and crustacea that inhabit these two 
aquatic environments will vary. 

As a general rule , however, rpost of the 
aquatic animals and organisms that make 
up the food chain in a freshwater habitat 
are similar from one region to another. 
Freshwater shrimp (Gammarus), of which 
there more than 80 species, are found all 
over the world. 

Seeking a Trophic Level 
The food chain can be viewed as 

having six important trophic levels
stages of a feeding and nutrition hierarchy, 
or steps on the food chain. Level 1 
contains primary producers: plants, algae, 
and phytoplankton; level 2 includes 
zooplankton and Daphnia; level 3 covers 
shrimp, worms, and juvenile fish; level 4, 
minnows, small fish, shiners and crayfish; 
level 5 holds larger fish such as trout and 
brookies; while level 6 includes otters, 
sea-eagles, bears, and humans. In general , 
any level is preyed upon by the organ
isms in the next level up. Exceptions 
exist to this simple rule. For instance, 
trout eat organisms in level 3, such as 
freshwater shrimp or worms, two levels 
down. 

To create an enhanced aquatic food 
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chain, one must, as far as possible, design 
the system so that the food chain is 
protected from natural trophic level 
predation. This is not 100% achievable or 
desirable in reality, but predation can be 
controlled purely by separating organisms 
of different trophic levels, which enhances 
and increases aquatic animal populations. 

This design calls for various elements 
of the aquatic food chain to be in separate 
ponds . This means that minnows will not 
be able eat daphnia until you want them 
to. The separators can be simple screens or 
stone filter beds, or just separate ponds. 

When designing and developing the 
pond that will be predominantly populated 
by freshwater shrimp, also known as scuds 

. in the US, it ,will be necessary to provide 
them with a suitable food. Freshwater 
shrimp are detritivores and leaf shredders. 
Consequently they like a variety of aquatic 
plant habitats including watercress beds. 
They have other food preferences and 
these too need to be provided as part of the 
design. They feed on leaves from certain 
trees, such as oak and elm, which can be 
planted as part of the integral design of the 
site. Individual aquatic animal populations 
can crash when the population increase is 
so fast that their available food supply is 

used up. They will then starve to death. 
This ·is an unusual scenario, but it can 
occur when natural predation has not 
restricted animal numbers. 

Predators and Pollutors 

It is important to keep external 
predation to a minimum to protect your 
valuable aquatic and enhanced food chain, 
plants, fish and crustacea . T-shaped boards 
around the ponds, or pieces of wood with 
a rainwater gutter nailed upside down on 
the edge of the board will stop toads, 
frogs, and small amphibians (newts and 
salamanders) from entering your food
chain ponds. The height of the barrier will 
depend on how agile your particular 
breeds of amphibians happen to be. If your 
frogs can jump a foot high, build the 
barriers accordingly. Ten thousand 
tadpoles will eat an enormous amount of 
food, so provide these amphibians and 
others with a pond of their own rather than 
excluding them altogether from your site. 

Most predators can be physically 
restrained rather than eliminated, which in 
most case is unnecessary. Certain species 
of dragonfly nymphs, for example, are 
extremely large aquatic carnivores that 
will take small juvenile fish. These can be 

excluded from the daphnia or other 
selective ponds by covering the pond in 
shade netting for their egg-laying period. 

Physical and biological predation 
controls need to be targeted at &_pecific 
predators be effective in most cases (e.g., 
ladybugs eating your greenfly). It may 
also depend on how many crocodiles you 
are trying to exclude. Do not forget that 
when fish are held in captivity, humans 
are also predatory. 

Upstream activity needs to be evalu
ated and monitored to eliminate any 
negative environmental impacts that may 
affect your own site, such as potential 
pollution events that may not be under 
your control. It is a good idea to have 
some knowledge of the local watercourse 
and ask whether or not it has previously 
suffered from pollution. Agricultural 
pollution from such sources a~ silage 
liquor or agro-chemical leaks is usually 
the main problem in rural areas. The 
regulatory authorities that have the 
responsibility for monitoring rivers will 
probably have recorded any previous 
pollution incidents. 

The diagram on the following page 
shows one configuration of an aquaculture 
system that includes many of the elements 
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I've described. They are: 
Pond I: This pond is designed to 

collect sediment and can be cleaned out as 
the sediment reaches 0.5m. Frequency of 
cleaning depends on the amount of 
sediment in the freshwater supply. This 
sediment will be alluvial, ideal for gardens 
and especially for growing seeds. The 
pond can be between 1.00-2.00m in depth, 
and aquatic plants should be planted. 
Aquatic plants will invade your ponds 
anyway, so it is better to choose yourself 
which ones are more suited to your 
operational requirements. 

Pond 2: This pond is a good biological 
filter to improve water quality, and will 
vary in depth according to the varieties of 
aquatic plants you use. As a general 
principle, water lilies like at least 0.50m-
0.75m. The pond can have a variety of 
aquatic plant species, with depths varying 
according to the species selected. 

Pond 3: This type of pond should be 
considered for Daphnia. Daphnia like the 
water to have added phosphates, so it is a 
good idea to allow a few ducks onto your 
daphnia pond. If your duck pond is 
separate from your aquaculture system, it 
may already contain daphnia. These 
daphnia can be netted out and seeded into 
the fish-growing pond when they are 
required. 

The limestone separators shown in the 
diagram between the first three ponds 
act to regulate and stabilize the 
water's pH and filter out sediment at 
the same time. Make sure that the size 
of stones used does not impede water 
flow. I recommend that you use stones 
of 1()()...a200mm and that in construc-
tion you take care not to compress the 
limestone or chalk, as this will reduce 
the flow-rate, acting more like a dam. 

Pond 4: This pond should be 
considered for freshwater shrimp, 
which thrive in watercress beds. This 
is a real bonus for a system that is 
sustainable, as its functions simulta
neously provide multiple products. 

Pond 5: This pond has been 
specifically designed to rear a small 
fish species as a prey species for trout, 
large and small mouth bass, perch, 
and the like. A bait species like flat
head minnow or shiners will do fine. 
They should be encouraged to breed 
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in this environment. Surplus fish can be 
sold as bait fish. Most can be considered 
as extra winter-feed for the large carnivo
rous freshwater fish species that you have 
chosen. 

Pond 6: This pond will contain the 
growing fish species that you have 
selected for aquaculture. It can just as 
easily contain crayfish, but this will 
require some design changes when it is 
being constructed. This growing pond can 
easily be divided into two ponds to allow 
you to produce fish and crayfish at the 
same time, or two separate fish species 
such as perch and bass. 

The enhanced food chain will all end 
up in this final growing pond because the 
water flowing through the system will 
carry it there. Increasing the water flow 
through any one or all of the system will 
increase the amount of natural food being 
delivered to the growing-out pond. Netting 
minnows or freshwater shrimp out of one 
pond and putting them in another will do 
the same thing . Once the system is up and 
running it will sustain itself. 

Swimming in ponds 2, 3, and 4 in the 
diagram would pose no real problems, as 
fish are not present. If you desire to have a 
separate natural swimming pool as part of 
your aquaculture system place it after 
pond 3 in the diagram. It will always be 

crystal clear and free of pathogens. Ensure 
that water plants are present to reduce soil 
erosion and protect the banks of the 
natural swimming pool. 

Naturally, you can have as many or as 
few ponds as you like, but the principles 
should remain the same. Clean your water 
supply, enhance the habitat, and grow 
your plants, fish and whatever else you 
wish to grow. No manufactured food will 
be required. The clients in my restaurant 
thought that I was feeding them wild 
salmon and were prepared to argue about 
it. I never had any salmon . I did, however, 
have some amazing trout. 

The book is, of course, far more 
explanatory but I hope that I have man
aged to give you a taste of what ecological 
aquaculture is all about. It is quite easily 
achievable without too much work. The 
system is designed to be self-sustaining 
once in operation and, apart from some 
monitoring and maintenance, should run a 
long time and have crystal clear wa~er. t:,. 

Laurence Hutchinson is director of 
Freshwater Solutions and a specialist in 
ecological aquaculture systems. He has 
traveled widely in the world and now lives 
in Herefordshire, England. Contact him at 
llz@freshwatersolutions.freeserve.co. uk 
www.ecological-aquaculture.com 
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Aquaculture at Malu 'Aina 

POLYCULTURAL PONDS, HAWAl'IAN STYLE 
John Schinnerer 

M ALU 'AINA CENTER for 
Non-Violent Education and 
Action is an organic farm and 

peace and justice activism center near 
Ola'a (renamed Kurtistown under US 
occupation) on the East side of Hawai' i 
Island. Malu 'Aina means "land of peace," 
and the land itself is a land trust stewarded 
by the non-profit Malu 'Aina organization. 

Director Jim Albertini is a long-time 
activist for peace and a nuclear-free and 
independent Pacific, an organic farmer, 
and an aquaculturist. For approximately 
ten years now, he has been designing and 
refining low-technology, low-cost, small 
scale aquaculture in support of meeting 
local food needs. The scope of the 
aquaculture systems at Malu 'Aina has 
slowly but steadily grown from the 
original "kindergarten" pools (plastic 
children's swimming pools, still in use), to 
the current collection, which includes four 
eight to nine foot' diameter tanks and five 
twelve foot diameter tanks, all with three 
foot high sides. 

At about 20° north latitude (near the 
tropic line) and roughly the middle of the 
Pacific ocean, the climate at Malu 'Aina is 
maritime tropical. The farm is on the 
windward (east) side ofHawai'i island, at 
an altitude of approximately 700 feet 
above sea level. Temperatures range from 
the high fifties on a clear winter night to 
the high eighties on a sunny summer day. 
The rainfall averages 160 inches a year, 
and is spread relatively evenly throughout 
the year. 

Your Basic Tank 
The aquaculture tanks at Malu 'Aina 

are constructed from wire mesh, roofing 
paper, and other relatively simple, 
inexpensive materials. Except for the 
food-grade liner, all can be found at a 
typical industrialized-nation hardware 
store. Only a few hand tools are required, 
for cutting and bending wire, shoveling 
and smoothing sand, and cutting roofing 

paper and salvaged carpet. 
The bottom of a typical tank is a layer 

of sand and/or old carpet on top of 
existing grade, to protect the liner from 
rough and uneven ground. This bottom 
layer is sloped up to the walls somewhat 
near the edges. 

The structural strength of the tank 
walls is provided by a cylinder of galva
nized wire fencing: twelve gauge, two
inch by four-inch rectangular mesh. This 
structural wall is three feet high . Inside of 
this a layer of 30 lb. felt roofing paper is 
used to fully contain the liner and protect 
it from the wire fencing material. This 
combination of materials has been used 
successfully for tanks ranging from eight 
to twelve feet in diameter. 

The most expensive component of the 
tanks is the food grade liner. Even for 
these, however, there are ways to save 
money-through community cooperation. 
Jim says, "On several occasions I got 
others together and we bought ten liners at 
a time, which greatly reduced the cost-by 
close to fifty percent-and helped on 
shipping charges. That's the way to go." 

Continuing 

night herons from helping themselves to a 
large share of the fish. 

Given the significant amount of rainfall 
at Malu 'Aina the fish, like the rest of the 
farm, are on catchment water systems. A 
few tanks get some extra water off of 
portions of building roofs, but for the most 
part the tank itself is its own and only 
catchment surface. 

Each tank has a vertical piece of three
inch-diameter PVC pipe sticking up out of 
the water. The bottom foot of this pipe is 
drilled full of eighth-inch holes, and inside 
of it is a shorter piece of two-inch PVC 
pipe connected to a drain outlet that is 
sealed to the liner with rubber gaskets. 
The top of the two-inch pipe is about half 
a foot below the top edge of the tank, and 
serves as an overflow during heavy rains. 
The larger and taller pipe around it simply 
keeps fo:h and water hyacinth from being 
sucked into the overflow pipe. 

When it is time to partially drain the 
tanks, the three-inch pipe is removed. 
Then the solid two-inch overflow pipe is 
temporarily pulled out of the drain hole 
and replaced with another piece of two-

upwards in the 
construction 
sequence, 
multiple 
lengths of 
PVC pipe, 
arched over 
the tanks and 
tied to the 
outside of the 
wire mesh, 
form a half
dome frame
work above 
the tanks. Bird 
netting is 
draped over 
this frame
work, neces
sary to keep 

Jim Albertini holding a net full of catfish freshly caught with his 
special "fishing pole. " 
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inch pipe that is drilled full of eighth-inch 
holes. Out goes the water, but not the fish 
and hyacinth. 

The oldest of these tanks have been in 
place for at least ten years now and are 
holding up well. One point on the outside 
wall of one tank has been catching a more 
consistent drip from a roof edge, and 
recently one strand of the wire mesh has 
rusted through at the impact point of the 
drip. None of the other tanks are in a 
similar situation and none have had this 
happen. In fact, the rest of that tank is in 
fine shape as well, so my observation is 
that the failure is due to the drip. 

Fauna and Flora 
There is no mechanical circulation or 

oxygenation of the tanks, which again 
keeps them simple and inexpensive. 
Intense tropical rainfall may contribute 
somewhat to oxygenation. Most impor
tantly though, the fish that are grown have 
been chosen to suit the conditions in the 
tanks-relatively still, warm water that at 
times has quite a good pop.ulation of algae 
as well as fish. 

Cohabiting the tanks are Chinese 
catfish and that staple of tropical aquacul
ture, tilapia. Water hyacinth is also grown 
in the tanks, and algae grows itself. The 
algae content of the tanks varies depend
ing on a variety of factors : wetter vs. dryer 
spells, number and type of fish, amount of 
sun, amount of surface covered by 
hyacinth and so on . 

Add Some Multiple Functions 
Tilapia nibble on the roots of the water 

hyacinth, providing themselves with a 
portion of their nutritional needs and 
slowing the spread of the hyacinth. 
Meanwhile, the hyacinth and algae use 
fish manure to grow themselves. When the 
hyacinth begins to cover more than about 
25% of the surface area of a tank, the 
excess is scooped out and applied as 
mulch to citrus and other orchard trees or 
added to compost piles. 

The sometimes plentiful flying insects 
local to the area are also used as a food 
source. Fruit flies are attracted to cotton 
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swabs smeared 
with a bit of 
overripe fruit and 
tuckci up inside 
plastic jugs with 
their bottoms cut 
off at an angle. 
The jugs are 
hung partly in the 
water at the edge 
of the tank, so 
that the fruit flies 
must pass low 
over '1e water to 
get up inside to 
the bait. On the 
way in, many of 

The large tanks. Construction of tanks is visible: wire, roofing, 
liner folded over on the outside, plastic pipe 'dome' and netting. 

them become fish food. 
During the time of year when termites 

are in their flying stage, and enough 
excess power is available from Malu 
'Aina's small solar power system, a 
low-wattage light bulb is hung over a 
tank at night, close to the surface of the 
water. The flying termites swarm to the 
light, and many of them too become fish 
food. 

Twice a year the tanks are drained 
down half to two-thirds of their capacity. 
The nutrient-rich water is siphoned off 
through a moveable one-and-a-quarter
inch irrigation pipe and, depending on the 
location of the tank, feeds kalo (taro), 
bananas, papayas, corn, beans, or various 
other crops. All the tanks are situated so 
that gravity will move the 'liquid fertil
izer' to useful locations. 

An experiment is currently under way 
to leverage the potential of the fish tank 
water further. The idea is to use the 
nutrient-rich water from the tanks to feed 
algae grown outside the tanks. This algae 

· can be more easily and regularly harvested 
for use as farm and garden fertilizer and 
hydroponic nutrient source. 

Jim points out that due to the high 
rainfall, nitrogen leaches out of the soil 
fast itt East Hawai'i. He says, "Algae · 
waste from the Kona spirulina plant tests 
out at 19% nitrogen. That's the highest 
organic nitrogen source I know. If 
homesteaders can grow their own algae 

nitrogen instead of buying it, all the 
better." 

The prototype system gravity-feeds 
fish tank water from the tanks to a soaker 
hose. The soaker hose runs across the top 
edge of gently sloping plastic greenhouse 
sheeting, supported by a wooden frame
work. The plastic sheeting is the algae ' 
growing surface. 

To keep the tropical rainfall from 
washing away the algal growth before it 
can accumulate for harvest, a light
transmitting 'roof' is necessary just above 
the growing surface. The current prototype 
uses fiberglass 'skylight' roofing panels. 
Other options include clear plastic roofing 
or similar panels or another sheet of 
greenhouse plastic. 

Every week or two the 'roof' is lifted 
or moved aside and a squeegee can be 
used to scrape the algae off the surface 
and into a bucket to be used as fertilizer on 
the farm or garden. At present, says Jim, 
"we are experimenting with a twelve-by
twelve-foot plastic sheeting prototype and 
gravity feeding it the fish water. We need 
to move the unit down-slope a little more 
to get enough water pressure in the soaker 
hose to keep the algae on the plastic moist. 
The experiment continues, but has real 
potential for organic homesteaders. Carry 
it on! Improve on it and share it with 
others." 

This algae can also be used as plant 
nutrient in a low-cost, low-technology 



hydroponic growing system . The hydroponic setup consists of 
simple lined trays containing a small amount of algae mixed in 
water. A cover with holes sized to fit plastic cups with the 
bottoms cut off is placed over the tray. The cups are packed with 
lightweight soil mix and inserted in the holes so that their 
bottoms are in the water/algae solution. In these cups very happy 
and delicious lettuces and other salad greens, as well as tomatoes, 
have been grown , using an amazingly small amount of algae as 
the only added nutrient. 

At present, "seconds" algae is occasionally purchased in 
quantity from a commercial spirulina production operation on the 
other side of the island . That importation of fertility could 
potentially be replaced by home-grown algae produced from fish 
tank water. 

Goin' Fislziu' 

Tilapia are harvested with a dip net, and although they appear 
quite placid when not being pursued , they become much more 
agile when a net is placed in their environment. Two people 
working together usually make tilapia fishing less frustrating and 
more successful. 

Chinese catfish, on the other hand, can easily be harvested 
with what Jim calls his "fishing pole," a three- to four-inch 
diameter plastic pipe with a piece of cord attached at both ends. 
The cord is long enough that the pipe can lie on its side on the 
bottom of the tank and the cord will still reach to the surface. 

Readers familiar with catfish behavior may already have 
guessed the rest. With the pipe lying on the bottom of the tank, a 
net is swooshed through the water vigorously a few times . 
Catfish being catfish, they run for cover-and the only cover 
available is the pipe! The net is then used to cover one open end, 
and the cord is used to pull the the other end up and tilt the1tube 
down into the net. Voila ! Plenty catfish! 

The Honeymooners 
Chinese catfish are a bit more particular than tilapia when it 

comes to reproducing. Jim attended a University of Hawai'i 
seminar on breeding Chinese catfish in aquaculture systems. He 
reports their official recommendations and procedures as follows : 
" ... sedation chemicals, hormonal injection equipment, sucking 
eggs out of catfish, microscopes, killing the male to get sperm to 
mix with eggs, incubation containers to hatch the eggs . The total 
cost of materials is about $500 to $1000, or more. " 

Part of Malu 'Aina's mission is researching, practicing, and 
teaching affordable and accessible appropriate technology in 
support of peace and justice . What was presented in the univer
sity approach didn't really fit with that mission. So Jim looked 
into what the catfish themselves actually needed to procreate, 
rather than what "bourgeois" technologies could be used to 
"manufacture" fertile embryos in a laboratory. 

As it turned out, the basic requirements were not that hard to 
meet in a much simpler manner. The fish needed a private, 
shaded, protected area with only one opening to enter and exit 
through. They needed a place to lay eggs. They needed the water 
temperature to reach 80° F. 

Thus was born the do-it-yourself , salvaged materials "catfish 

honeymoon suite, " a small, round used laundry basket , with a 
screen on the bottom, shade cloth on the sides, a pie tin sitting on 
the screen bottom , and small juice or pop bottles or lidded food 
containers tied around the outside for floats. Cut an opening in 
the side, float it in a smaller, shallower tank where the water gets 
warmer than the big tanks, and the catfish will take care of the 
rest. Total cost: about two or three dollars and mostly reused and 
recycled materials . 

Community service and education is a primary element of 
Malu 'Aina's mission. "Our main crop," says Jim, "is peace and 
justice ." He points out that low-income people in the local area 
can set up similar aquaculture systems for a relatively small 
amount of money and provide themselves and perhaps some of 
their neighbors as well with a high-quality food source, enhanc
ing local self-sufficiency and community cooperation . 

More information on Malu 'Aina, including pictures, peace 
and justice activities, a map of the )and and internship opportuni
ties, is available at their web site , malu-aina .org . I':,. 

John Schinnerer tests software for money, writes (usually) for 
free . rides a recumbent bicycle , gardens where the front lawn 
11sed to be, likes to sing and play guitar, and has a11 M.A. in 
Whole Systems Design and land in Hawai'i. 
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Eating at the Top of the Food Chain 

FISH FOR HEALTH 
Peter Bane 

A QUA CULTURE IS a subject of 
keen interest to permaculture 
designers because it offers 

enormous potential efficiencies of land 
use. Estuari~s and swamps are the most 
energy-productive ecosystems we know 
on Earth, capturing more solar energy as 
biomass per acre than terrestrial systems 
in similar climates. Mollison claims that 
aquatic systems can be 4- to 20-fold more 
productive. (1) The reasons are clear: 
Water systems have more edges, and thus 
more action. That means more niches and 
more species. Greater diversity means 
more of the ambient solar energy can be 
converted to carbon bonds, the fuel of all 
life. Physics enters into the picture too: 
Water speeds up all nutrient exchanges 
and chemical reactions. And fish float, so 
they don't have to build up he'avy 
skeletons to support themselves, allowing 
faster weight gains from the same food. 
They're cold-blooded so they don't spend 
energy maintaining a steady body 
temperature as do mammals and birds. 
And of great value for integrated systems, 
aquatic creatures feed largely on 
vegetation, insects, and other life forms 
that are considered "wastes" of the 
agricultural landscape. 

Life began in water and that wasn't an 
accident. 

But there are other, perhaps more 
compelling reasons to consider 
aquaculture. Fish protein is an excellent 
addition to diet, rounding out the 
nutritional profile for many, particularly 
in the tropics, whose main staple is 
starchy food. Worldwide, fish provide 
one-sixth of human protein consumption. 
For cold climate dwellers, especially 
North Americans, fish offer a good source 
of valuable Omega-3 fatty acids, 
otherwise scarce in the modern diet. 
Deficiency of these fats is implicated in 
cardiovascular disease, cancer, 
inflammatory disorders, and mental and 
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emotional problems. "Populations that eat 
fish regularly live longer and have less 
chronic disease than populations that do 
not," says Dr. Andrew Weil. (2) 

However, eating fish is not without 
problems . Environmental pollutants, just 
like nutrients, are easily and rapidly 
transferred through water to the creatures 
that live in it, and fish, particularly larger 
species and older individuals, concentrate 
toxins. Much of the ocean fishing causes 
environmental destruction-13 of 17 
major ocean fisheries were depleted or in 
decline by 1999 (6)-and most 
commercial aquaculture depends both on 
high energy inputs, grain- or fish-based 
feeds, and pharmaceuticals to prevent 
disease in the overcrowded pens._Genetic 
engineering of salmon and other species 
poses grave threats to wild populations 
even before it makes its questionable 
impacts on human health. 

So we are faced with an ethical 
dilemma: eating fish is good for our 
health, but it's bad for the environment, 
and sometimes it's bad for us too. The 
only way to sort out this quandary is to 
examine the details to see what is really 
going on. 

It will help us to get clear about the 
ethics of aquaculture to understand some 
of the environmental hazards reflected in 
fish consumption. This should enable us to 
make appropriate choices both about the 
fish we buy to eat, and the design of 
aquatic systems we might set up to feed 
ourselves. ' 

Contamination of food fish 
There are two basic reasons why the 

wild fish we eat can be contaminated : 
First, environmental pollution from 
industrial activity (chemical wastes) and 
human settlement (organic wastes) is 
widespread, and secondly, toxins 
accumulate and concentrate at higher 
trophic levels of the food web. This is why 

DDT nearly wiped out bald eagles. Big 
fish eat little fish which have eaten snails, 
grubs, worms, insects, plankton, detritus, 
and plant material. Then we, and other top 
predators, eat the big fish . 

Arctic predators like the polar bear 
prefer to dine on tasty morsels like seals, 
which in turn feed on fish and seabirds 
that eat smaller fish and insects, and so 
on. It turns out that the concentration of 
pollutants in the fat and breast milk of 
polar bears (and also of Arctic-dwelling 
hmp.ans) is off the chart. This appears to 
have led to declining fertility and 
longevity, particularly among the bears of 
Norway's Svalbard Islands north of 
Scotland, home to about 20% of the 
world's polar bears. (3) 

The same process, though generally to 
a lesser degree, is affecting humans 
throughout the industrial countries. It is 
often claimed that farmed fish are the 
answer to this problem, but as I will 
explain in a moment, commercial 
aquaculture has both parallel problems 
and and some unique problems of its own. 

Some pollution is bacterial and local, 
dependent on particular conditions which 
may be ameliorated or avoided. Near
shore species such as shellfish are easily 
contaminated by biological wastes: 
untreated or poorly treated sewage, 
manure from agriculture, and even 
pharmaceuticals persisting in the human 
waste stream. Kosher prohibitions against 
shellfish, and practical advice such as, 
"Only eat oysters in months containing 
'R"' (the cooler seasons), reflect the age
old story that most humans have been 
living near water for thousands of years and 
fouling their own nests for just as long. 

Persistent poisons 
But the 20th century brought new 

kinds of toxic problems. Persistent 
chemical pollutants such as PCBs and 
dioxins-never before present in the 



biosphere, and heavy metals, particularly 
mercury, used in vastly greater quantities 
than are present in the background 
environment, began to build up. Let's look 
for a Minimata minute at how these 
substances affect humans and how they 
circulate through natural processes. 

Mercury is. an acute neurotoxin . As a 
heavy metal, it is not easily excreted from 
the body, but ten,ds to accumulate in fatty 
tissues, in which the brain is very rich. 
_Mercury is widely dispersed in nature, 
being present as compounds in trace 
amounts in many rock formations. 
Normally these do not represent a hazard 
to health as they are relatively stable. 
However, flooding soils and rock that 
contain mercury allows it to be converted 
by the activity of bacteria into biologically 
active compounds (methyl mercury) 
which then begin to accumulate through 
the food web, concentrating as they move 

up through trophic levels. Dam building 
thus contributes to mercury contamination 
of fish in otherwise pristine areas such as 
northern Canada. The same thing can 
happen when mercury in city sewer 
systems is subjected to the acids and high 
bacterial content of the wastestream: it 
converts to a form readily taken up by 
living tissues. 

Mercury is used in thermometers, 
dental amalgams, and silent electric 
switches, all in widespread use. This 
silvery, liquid metal, ti! banned a few 
years ago, was found in most small 
batteries which even now are mostly 

, discarded, winding up in landfills or in 
urban soils. Mercury has been extensively 
used as a fungicide on agricultural seed
beware that yellow sweet corn that looks 
bright pink! It is used in the chlor-alkali 
process to make paper-so if you live 
downstream from a paper mill, avoid 

fish-and it is present in coal, and thus is 
widely dispersed to the atmosphere by 
coal-burning power stations (most still 
failing to meet Clean Air standards), 
falling to earth downwind and 
concentrating through aquatic ecosystems. 
It's ironic that quicksilver (mercury) is the 
quality and description of most fish, 
whose quick movement and silvery scales 
animate the spiritual quality long 
attributed by the ancients to this metal (so 
sensitive to temperature) . Materialist 
civilization has conjured up quite a potent 
conjunction of the living and the non
living! 

Mercury poisoning had long been 
associated with certain occupations: Mad 
hatters became so by contact with the 
mercury used to make felt for hats . But it 
became infamous as "Minamata disease" 
in the 1950s when hundreds of people 
became ill or died in the Japanese seaside 

CLJL TURES E:DGE. AT EARTHAVEN E.COVILLAGE. 

PERMACULTURE 
Fundamentals of Permaculture - July 23 - 3 ~ 

Village . Design Practicum - September 24 - October 2 
with Peter Bane, Chuck Marsh, Andrew Goodheart Brown, and Keith Johnson 

NATURAL BUILDING 
Intro to Natural Building - May 28-30 (Mollie Curry, Paul Caron) 

INTENSIVE Introduction - July 2 - 4 (Mollie & Paul) 
Building with Earth & Straw - July 5 - 9 (Mollie) 

The Fine Art of Earth Plasters - July 10 - 11 (Mollie & Chuck Marsh) 

STARTING SUCCESSFUL ECOVILLAGES@I I! 
OR INTENTIONAL COMMUNITIES . _,. 

with Diana Leafe Christian and Valerie Naiman ·. 

DON'T MISS THIS YEAR'S SOUTHEAST SUMMER GATHERING 
Also co-sponsoring courses with Red Moon Herbs in nutrition, herbal medicine and women's health. 

www.redmoonherbs.com 

contact Culture's Edge, workshops@earthaven.org, 828 669 3937, www.earthaven.org 
or write to us at 1025 Camp Elliott Road, Black Mountain, NC 28711 usa 

IN THE. BEAUTIFUL BLUE. RIDGE. MOUNTAINS 

AQUACULTURE • MAY 2004 29 



Making Choices: Recommendations for Ethical Eating 

According to the California Academy of Sciences the following fisheries are considered 
environmentally benign. The listed fish are also considered relatively free of contaminants. 

Wild-Harvested, fast-growing, abundant 
anchovies 
bluefish, Atlantic 
herring, sardines 

mackerel 
mahi-mahi (dorado, dolphinfish) 
shrimp, pink 
squid (calamari) 

fast-growing ; abundant 
fast-growing; abundant 

abundant in certain seas 
fast-growing 
fast-growing; mature rapidly 
abundant; captured w/o environ'!. damage 
abundant; most die after one year 

Wild-Harvested, abundant, fishery well-regulated 
cod, Pacific abundant; well-regulated fishery 

abundant; well-regulated fishery halibut, Pacific (Alaskan) 

Wild-Harvested, fishery well-regulated 
crab, Dungeness 

hoki 
prawns, white-spotted (surimi, krab) 
salmon, wild Alaskan & Californian 

Farmed Fish 
catfish 
crayfish (crawfish, crawdad) 
mussels, black & green-lipped 
oysters 

scallops 

striped bass 
sturgeon 

tilapia 

trout 

town of that name, home to a major 
mercury-using industry. Effluent from the 
factory contaminated the local fish. Now 
mercury contaminates fish around the 
world. Though local discharges can still 
make fish in some areas worse than others, 
the general pattern is for mercury to 
accumulate in larger and older fish, 
particularly predatory species. Tuna, of 
which albacore is the larger, and therefore 
more dangerous species to eat, have 
become a significant source of mercury in 
the diet of many North_ Americans. 
Nursing mothers, pregnant women, future 
mothers, and children under 15 are 
advised to avoid Albacore tuna altogether 
because of its mercury content. Chunk 
light tuna (made from skipjack, a smaller 
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well-regulated fishery 
a well-managed fishery 
capture by trapping has no bycatch 
many stocks well-managed 

fast-growing; herbivorous; pond-raised 
appropriately farmed 
can be farmed w/o major envir. impact 
may help clean waters; those raised in 
nets don't disturb seabed 
abundant 

inland ponds have little environ'! impact 
raised in controlled inland rearing ponds 
with little environmental impact 
fast-growing; herbivorous; tropical 

pond-raised, little environmental impact 

species) contains much less of the toxic 
metal, but should still be used sparingly if 
at all. Other large, carnivorous species to 
avoid include swordfish , marlin, shark, 
and bluefish. In general, smaller species, 
younger individuals, and herbivorous 
types of fish will present much less risk of 
mercury poisoning. 

PCBs (polychlorinated biphenyls) and 
related compounds were first 
manufactured in the 1930s and have been 
used by the millions of pounds as 
insulators in electric transformers 
throughout the world. Research has shown 
PCBs to cause cancer and reproductive 
defects. When a shipment of waste PCBs 
was inadvertently mixed into cattle feed in 
the mid-70s the entire milk supply of the 

state of Michigan was tainted . A similar 
accident happened again less than two 
years ago in Belgium . These compounds 
accumulate in fatty tissue, so lean fish will 
have lower levels. PCB contamination 
varies widely from one fishery to another, 
so it's necessary to stay informed about 
developing risks. 

Farmed salmon 
A comparative study of PCBs in 

salmon published by the journal Science 
rocked the aquaculture industry in . 
January, 2004 when research revealed that 
PCB levels in farmed salmon were six 
times those found in wild populations (30 
parts per billion vs. 5 ppb) . (4) Farmed 
salmon are fed a diet of prepared feeds 
manufactured not only from fishmeal 
(processed from small and "waste" fish) 
but also from agricultural oils and cereals. 
All the problems of conventional 
agriculture are now appearing downstream 
in aquaculture. On the other hand, some 
farmed salmon, grown on organic feeds, 
have shown even lower levels of PCBs 
than wild salmon. (5) 

This points to the need for careful 
control of inputs in aquaculture. 

Farmed "Atlantic" salmon-there is 
very little wild Atlantic salmon left, 
though large runs were once common on 
the eastern seaboard of the continent
now makes up more than half of all the 
salmon consumed annually. Though 
salmon, with its high fat content, is 
acknowledged to be among the more 
beneficial fish to eat, farmed "Atlantic" 
salmon-which is raised from Chile to 
British Columbia to Norway, Scotland, 
and the eastern U.S.-poses significant 
threats to the environment. 

Salmon farming is a large industry, 
now worth billions of dollars. The fish, 
which normally range widely and feed 
throughout the ocean before returning to 
spawn far upstream in the rivers where 
they were born, are, when farmed, 
confined at high densities in cages near 
shore. They are fed a manufactured meal 
comprised of other fish with grains, oils, 
vitamins, and pharmaceuticals added. 
Because of the unnaturally high density at 
which the farmed salmon are confined, 
they are vulnerable to infections, parasites, 
and other diseases of overcrowding. Drugs 



are needed to keep the fish alive. Large 
quantities of fish ma_nure, laced with 
antibiotics, descends in a plume beneath 
the cages to pollute and poison the coastal 
waters. 

Fish frequently escape from the pens 
and carry their diseases into remnant wild 
populations. The confined fish are not 
forced by circumstance to bear the 
demands of the wild salmon life cycle, and 
they are not imprinted on their native 
streams. Raised in captivity from hatchery 
fingerlings, farmed salmon that escape to 
join wild stocks dilute the latter 
genetically, weakening these already 
threatened native populations. 

Because of the large economic value of 
salmon farming, research has focused on 
genetically engineering fish to grow faster 
and larger. At the same time these GE fish 
have not been selected for survival under 
natural conditions as their wild counterparts 
have been from time immemorial; there is a 
real danger of their interbreeding and 
degrading the wild gene pools. 

Further, because the farmed salmon do 
not feed on insects, small fish, krill, and 
other elements of the natural salmon diet, 
they do not develop the pink-to-red flesh 
characteristic of the species, and so to 
meet consumer expectations, must be fed a 
colorant. There have been warnings issued 
about possible health consequences of 
eating this colorant, and its use is now 
regulated is Europe. Studies have also 
indicated that farmed salmon have much 
lower levels of the healthy Omega-3 oils 
that make wild salmon such a valuable food. 

In contrast to farmed "Atlantic" 
salmon, wild-caught Pacific salmon are 
much cleaner and healthier to eat, and 
though California, Oregon, and 
Washington stocks are much diminished 
from their historic highs, the Alaskan 
salmon fishery remains fairly well 
regulated and robust, for now. 

Other farmed fish 
The most commonly consumed farmed 

fish after salmon are catfish and shrimp. 
The former are raised in ponds across the 
southern U.S., but are also grown in 
tropical countries such as Vietnam. 
Though the catfish is an opportunis~ic 
bottom feeder, in captivity it consumes a 
primarily herbivorous diet. Inputs of 

cereal-based feeds make catfish subject to 
trace amounts of agricultural pesticides, 
but the relatively high tolerance of these 
fish for muddy and polluted waters means 
they can be raised without drugs. 

Shrimp farming has become a major 
growth industry throughout the world's 
tropical regions. Unfortunately this has 
had devastating consequences for the 
health of coastal ecosystems. Commercial 
shrimp and prawn farming is the major 
cause of destruction of coastal mangrove 
forests, which function as breeding 
grounds for the multitude of small 
organisms supporting the near-shore 
aquatic communities. Mangroves also 
provide protection against wave erosion of 
coasts. Shrimp farming involves the heavy 
use antibiotics and places demands on 
ocean fish populations to provide 
feedstocks. Combined with the devastating 
effects of shrimp trawling, which damages 
sea bottom environments and results in a 
massively wasteful bycatch, shrimp must 
be considered one of the most 
environmentally destructive foods 
available today. 

Some principles of ethical 
aquaculture 

What can we conclude from our brief 
survey of fishery conditions? 

1. Where ocean fisheries are well
managed, or the fish are small or fast 
growing, wild-harvested fish from cold 
ocean waters are a valuable support for 
health. Pacific and Alaskan salmon, 
herring, sardines, mackerel, bluefish, and a 
few other meet this test. 

2. Where commercial aquaculture 
makes a light impact and uses limited 
industrial imputs, it may produce an 
acceptable product. Farmed oysters, 
scallops, mussels, crayfish, catfish, tilapia, 
and trout may be eaten in moderation 
without grave concern. The primary tests 
are the level and types of inputs of energy 
and materials. Predatory fish are in general 
less appropriate for aquaculture than other 
types, especially under commercial 
conditions where steady and high levels of 
production are required. 

3. Most other fish should be avoided, 
for health or environmental reasons, most 
especially farmed salmon, shrimp, and 
prawns, large predatory fish, and such 

imperiled wild species as Chilean sea bass, 
orange roughy, and grouper. 

4. Small-scale pond culture using 
primarily vegetation, insects, and other 
small organisms as feed offers the best 
opportunity to add valuable protein to the 
home table . Such food requires little to no 
fossil fuel inputs, converts waste material 
into crop, is subject to little or no pollu
tion, improves habitat for other creatures, 
and requires relatively little space. Where 
a warm microclimate can be maintained 
easily, tilapia are a good candidate. Where 
not contrary to state regulation, numerous 
carp species are high productive. In 
warmer climates catfish and buffalofish 
are relatively easy to raise. Even the 
traditional farm polyculture of bass and 
bluegill can provide a moderate yield if 
well-managed. For suggestions to improve 
any of these systems, see McLarney's and 
Hutchinson's articles in this issue. 

Complex ethical issues confront us 
today as the natural world staggers under 
more and heavier impacts from industrial 
society. The choices we face will become 
more difficult to make with the passing of 
time and growth of human population. 
Self-reliance in food means sustaining a 
balanced, healthy diet from local re
sources, re-absorbing wastes into the 
system as food for other organisms, 
making efficient use of land. Aquaculture 
fits these criteria extremely well, and with 
the ethical and health challenges of 
conventional fisheries, it's time we 
learned to raise our own. 

Notes 
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Creative Systems at Home 

AQUACULTURE IN A SMALL SPACE 
Oliver Lang 

Several years ago I was inspired to try 
my hand at aquaculture in a rather 
unconventional setting. I live and work at 
a residential deaf school and my apartment 
offers a limited amount of space in which 
to experiment. I have roughly seventy 
square feet of garden space and a concrete 
patio. My first task was to decide what 
exactly I wanted to accomplish. One goal 
was to set up a system with a minimum of 
cash outlay. A second goal was to estab
lish a system that would be fairly easy to 
maintain, again with a minimum of 
investment. This included finding an 
inexpensive food source. 

I am one of those blessed individuals 
that when I start headlong into a project or 
a new direction, I magically attract and 
find the supplies, equipment and guidance 
I need, normally with a minimum of 
effort. For example, I managed to acquire 
a cylindrical fiberglass tank that was once 
used to raise tilapia in a greenhouse. It 
measured approximately five feet tall with 
a diameter of five feet. The best part about 
it was that it was a gift. Through another 
contact I was given a number of plexiglas 
tanks that were once used in a lab to 
study I'm not sure what. The tanks 
measured 1' x 1' x 3'. I already had one 
electric water pump from a former water 
feature . The second pump was loaned . 

The PVC fittings and pipe I used were 
relatively inexpensive. I also had a sand 
filter from an above-ground pool, 
donated by friend. Then there was a 
biofilter used to remove metabolic 
wastes-ammonia and nitrites. Tilapia 
begin to die when ammonia concentra
tions reach 2 mg/liter or nitrite levels hit 
5 mg/liter. My biofilter was nothing more 
than a recycled plastic 55-gallon drum 
filled with scrap 1- and 2-inch diameter 
pieces of PVC pipe cut into short lengths, 
providing a large surface area on which 
the nitrifying bacteria could grow. The 
biofilter design was basically an enlarged 
version of an aquarium filter. Water 
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entered through a pipe below and drained 
through a pipe near the top. A valve 
regulated the flow to about four to five 
gallons an hour. 

One of the more vital purchases was a 
pH testing kit and an ammonia testing kit, 
both of which are available at any good 
pet store . Knowing the pH of the water and 
the amount of ammonia present are critical 
factors to consider along with the water 
temperature and DO (dissolved oxygen). 

My solution to providing the necessary 
dissolved oxygen was an air pump, one 
that had been used for airbrushing. A the 
local pet store I purchased several air 
stones that I hooked up to my air pump, 
plus I put several large ones in the big fish 
tank and also one each in the plexiglas 
tanks and one fairly large one in the 
biofilter. Larger, more intensive opera
tions use pure oxygen systems. 

I would not have known how to 
construct my system nor maintain it had it 
not been for the technical information I 
found at the University of Tennessee 
School of Agriculture library. The most 

useful information I found was provided 
by the University of Tennessee Agricul
ture Extension Service, in particular a 
series of publications by the Southern 
Regional Aquaculture Center. 

The right fish for the job 
There are numerous species of tilapia 

appropriate for raising in tanks, the most 
common being Tilapia nilotica, T. aurea, 
Florida red tilapia, Taiwan red tilapia, and 
several hybrids. The choice of species for 
culture depends mainly on availability, 
cold tolerance, growth rate, and legal 
status. Many states prohibit the culture of 
certain species. Cold tolerance was one of 
the determining factors in the my selecting 
Tilapia aurea for my tank. Availability 
also was a factor. The preferred tempera
ture range for optimum growth in tilapia is 
82°-86°F. Growth diminishes substan
tially at temperatures below 70°. Death 
will occur below 50°. I knew that water 
temperature would eventually become a 
factor-that is, if my fish managed to 
survive through the summer and fall. 

Oliver Lang's aquaculture setup m.7d work area 



The watermeal cbying table with movable 
screen. 

Marc Cardosa, owner of EcoGenics 
Incorporated, generously gave me the 
tilapia I used in my experiment. Marc has 
designed and constructed closed-loop 
systems incorporating tilapia in ponds. I 
don't recall name of ~he species, however 
I remember that the variety was particu
larly cold tolerant so I am assuming they 
were Tilapia aurea or a hybrid, which are 
regarded as one of the most cold tolerant 
species and may have the highest growth 
rates in temperate regions. 

One of the great advantages of tilapia 
for aquaculture is that they feed on a low 
trophic level. They are also omnivores and 
will feed on everything from algae, 
aquatic plants, small invertebrates:"io 
detrital material. In doing some basic 
research on what to feed my tilapia I 
found that these fish are all somewhat 
opportunistic and will use any and all of 
these feeds when they are available. The 
nutritional requirements are slightly 
different for each species and more 
importantly vary with life stage. Naturally, 
commercial feed is available and has been 
very carefully formulated to maximize 
growth, however I wanted to find a food 
source that was inexpensive-preferably 
free. One of the food sources I found was 
a pond in south Knoxville. During the 
summer months it is covered with a green 
mat of what I thought was algae. Upon a 

more close inspection it was discovered to 
be a mass of floating simple plants from 
the family Lemnaceae. Although I'm not 
100 percent sure of the species, it certainly 
matched the description of what is 
commonly called watermeal, a Wolffia 
species . Watermeal is a tiny, floating, 
rootless plant. At 1-1.5 mm long it is the 
smallest flowering plant on earth. It is 
often found growing with other duck
weeds, but sometimes forms a pure stand. 
In my case I had found a pure stand. 

A free meal ticket 
Using a large dip net lined with 

window sheer material, I filled a small 
cooler and transported it back to my home. 
Initially I fed the fish the fresh plants. To 
my delight the tilapia devoured it. Best of 
all the plants are small enough that even 
the youngest fingerlings were able to 
consume it. Hoping I had stumbled onto a 
good source of food I started doing some 
research and to my surprise found that 
duckweed, another plant in the Lemnaceae 
family, as well as watermeal are indeed 
used for aquaculture and actually contain 
fairly high percentages of protein as well 
as other nutrients. Once again feeling 
rather blessed I began thinking about what 
I would do in the months when the 
watermeal disappears from the surface of 
the pond. 

My solution was to try drying the 
plant. In the image you can see the 
specialized table I designed and built. The 
table measures approximately 10' by 3-1/ 
2'. The top movable screen is actually 1/4-
inch hardware cloth stapled to a frame on 
wheels. 

I found that when I harvested the 
watermeal from the surface of the pond it 
contained leaves and other organic and 
inorganic debris. Since the hardware cloth 
is stapled to the top of the frame, the 
leaves and debris can be easily scraped off 
and onto the ground. The watermeal is 
collected on the window screen below. 
The trick to even drying is making sure 
the layer of watermeal is no more than 1/ 
4- to 1/2-inch thick. I found that drying it 
out of the direct sunlight helped it retain 
its green color. The drying time varied 
depending on the temperature and 
humidity, but normally a full day and a 
half was required. I also stirred it about 

using a thin piece of plexiglas to ensure 
even drying. The watermeal would either 
shrink slightly or separate from the other 
particles, which would allow it to fall 
through the screen and down into a trough, 
making it easy to pour into plastic bags, 
which I sealed. The fish eagerly consumed 
the dried watermeal as readily as they did 
the fresh plants, thus solving my food 
source for the winter months. I also fed 
my tilapia the more common duckweed, 
which I occasionally harvested from a 
friend's property, though unfortunately he 
lived out of town, making it a less readily 
available food source. The tilapia also 
consumed small insects that were attracted 
to a light I had positioned over their tank. 

One of the additional benefits from my 
system was a readily available source of 
nutrient-rich water for my garden. 
Basically I had two sources. The flow
through system I elected to use with the 
smaller plexiglas tanks provided the daily 
source of water which was drained through 
pipes into a modified drip system delivering 
the water to the individual plants, primarily 
tomatoes, peppers, and basil. 

My aquaculture system was up and 
running for approximately seven months, 
and in that time I was able to raise the fish 
to a respectable six inches. Everything 
came to a screeching halt when the 
vertical seam of my tank tore, a cata
strophic structural failure. I was out when 
it happened and came home to a flooded 
garden littered with dead fish. It was most 
definitely a shocker. The tank was beyond 
repair and the winter months were looming 
so I elected to pack everything away. 

I must say that in writing this article I 
have become re-energized to try again. 
This time I plan to incorporate a hydro
ponic system to run in conjunction with 
the aquaculture setup, using the nutrient 
rich water from the tanks as the growing 
sol,ution for the plants. Again I will turn to 
the internet and our local agricultural 
extension office for information and 
guidance. tl 

Oliver Lang lives in Knoxville, 
Tennessee on the campus of the Tennessee 
School for the Deaf, where he is Director 
of Special Projects. He is thefat/zeroftwo 
teenagers, an avid birdwatcher, mountain 
biker, kayaker, and craftsman. 
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A Constructed Wetland Evaluation in Northwestern Pennsylvania 

TREATING GREYWATER BIOLOGICALLY 
By Darrell Frey 

As I type this article, my fingers are 
sore from gripping a shovel and my back 
aches from raking and shoveling mud, 
gravel and soil, and cutting, fitting and 
leveling pipe. Still, I feel a great satisfac
tion that, after a number of years of 
planning and negotiating among Slippery 
Rock University, state officials and myself 
as a permaculture consultant, we have 
finally connected the greywater of 
Harmony House to a constructed wetland. 

A constructed wetland treats water 
through the processing and absorption of 
nutrients by microorganisms in the 
wetland gravel bed and soil, and the 
uptake of those nutrients by the plants in 
the system. In the winter the system 
microbes remain active, gathering 
nutrients for a spring growth spurt. Proper 
berms and mulch is expected to keep the 
temperatures in the constructed wetland 
between 45° and 60°F all year. 

The original design for the project 
emerged from a Permaculture Design 
Course held several years ago. Funding for 
the construction was provided by Slippery 
Rock University (SRU) and the ALTER 
Project, a community-based organization 
that supports the Center's continuing 
development. Testing of the system will 
be provided by the Pennsylvania Depart
ment of Environmental Protection. 

The Macoskey Center is managed by 
the College of Health, Environment and 
Science at SRU as a "living laboratory" 
for SRU students in the Masters of 
Science in Sustainable Systems (MS3) 
program and other environmentally related 
degree programs, and as a public demon
stration site for sustainable technologies. 
The Center is the site of the Harmony 
House, a residential and office setting for 
graduate students at SRU . The Macoskey 
Center Director and graduate students 
manage the Harmony House. These 
graduate students document research on 
systems at the Center and lead public tours 
of the site. The Center has previously 
tested an indoor constructed wetland and a 
household scale living machine prototype . 
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The recently installed system is built in 
conjunction with a Pennsylvania Depart
ment of Environmental Protection (DEP) 
Tier II Field Verification Study of 
Constructed Wetland Systems for Small 
Flow Greywater Treatment. 

Amish greywater 
In response to concerns of the release 

of untreated greyw.ater from the thousands 
of Amish homes in Pennsylvania, the DEP 
is testing ten constructed wetlands on 
Amish properties in Northwestern 
Pennsylvania. The systems are all subsur
face flow wetlands . A surface flow system 
is currently not allowed in Pennsylvania 
for fear it will breed mosquitoes carrying 
West Nile virus. Because of the use of a 
com~ )Sting toilet and similar, minimal 
water usage patterns at the Harmony 
House, our project is included in the test. 

The Macoskey Center is uniquely 
suited to develop and study constructed 
wetland use in residential wastewater 
treatment in western Pennsylvania. The 
University employs graduate students to 
manage the Center's projects . These 
students are trained to understand ecosys
tem functions and management. Long
term oversight is provided by both MS3 
faculty and the ALTER Project. 

The constructed wetland system will 
consist of five 
components: a 
1000-gallon 
septic tank, a 4-
foot by 8-foot 
lined basin, a 
water level 
control structure, 
a 4-foot by 8-foot 
unlined basin, and 
monitoring 
standpipes. 

system is located away from main public 
access areas, but close enough to the 
house to monitor and maintain. A wind
break of small shrubs and streams is 
located fifty feet west of the proposed site. 
The site is several hundred feet away from 
the well and at least 100 feet from a 
stream. The location for cell placement 
was chosen in consultation with PA DEP 
officials in March, 2003. Site selection was 
based on soil conditions and to allow 
gravity flow of water through the system. 

Septic Tank. The septic tank receives 
wastewater from the Harmony House. 
Water entering the system includes 
wastewater from sinks, showers, a 
dishwasher and clothes washer. A 1000 
gallon capacity allows 10-day retention of 
water to allow the small amount of organic 
matter entering the system to settle and 
provide primary treatment of wastewater. 
This dual-chambered tank includes a 
sediment trap. Tank chambers will be 
accessible for monitoring through sealed 
and covered risers. 

First Basin. Water flows into the first 
basin from the septic tank through a two
inch diameter PVC pipe. The size of 
basins is based on water usage at the 
Center, with consideration for the use of a 
composting toilet and water conservation 
measures at the Harmony House . Water is 

The Site. The 
proposed wetland 
is two hundred 
feet northeast of 
the Harmony 
House. The Plumbing installed in the basin series . 



distributed in the basin through an four
foot long, two-inch diameter PVC header 
pipe set in two to four inches of washed 
gravel across the upslope end of the basin. 
The header pipe was drilled with 3/8" 
holes, six inches apart on the top, bottom 
and sides of the pipe. Clean-out ports are 
attached to each end of header pipes. 

The bottom of the basin cover an area 
of 48 square feet. The first basin is seaied 
to hold water. The clay at the site was 
tested for sufficient water holding capacity 
when compacted. Testing showed the clay 
need to be augmented, and the basin was 
sealed by tamping two pounds per square 
foot. of bentonite clay into the top six 
inches of the basin sides and berm . The 
basin is filled eighteen inches above basin 
bottom with 1/2" to 3/8" gravel. The 
gravel is topped with a layer of two inches 
of soil and three inches of mulch. 

Wetland plants will soon be planted in 
beds. Water level will be maintained at 
two inches below the gravel surface . 
Berms are constructed at least six inches 
over the top of gravel to prevent overflow 
and will be landscaped to prevent sur
rounding rain runoff from entering . A 
small spillway leads from the first basin to 
the second in the case of a major storm . 

The water level in the first basin is 
controlled as needed with the covered 
control structure placed in the berm 
between basins . Water leaves the first 
basin through a two-inch header pipe 
(with vertical clean-outs), and gravity 
flows through a two-inch pipe to a flexible 
pipe chained to the inside of the control 
structure. The water level in the first basin 
will be adjusted by raising and lowering 
the flexible pipe . 

Second Basin . Water leaves the control 
structure through a two-inch pipe, flows to 
the second basin through a two-inch PVC 
pipe and is distributed through an four
foot long header pipe . The second basin is 
identical to the first, with the exception 
that the second basin was not lined with 
clay and has only an inlet header (two
inch) . The second basin serves as the drain 
field and was constructed above existing 
soil fragipan. This basin also has a four
inch monitoring pipe with 1/4" holes 
below the surface of the water to allow 
water to enter. 

Monitoring Well. Outside the second 

basin is a capped , slotted, three-inch 
schedule 40 PVC monitoring pipe . The 
pipe was set ten feet north (down slope) of 
the basin and set to the depth of the 
fragipan layer. The top several inches of 
the space on the outside of the pipe was 
back filled with sand and sealed with 
several inches of bentonite clay. This will 
be monitored to watch for migration of 
water into the surrounding landscape. 

Planting the Basins 
The first basin of the wetland will be 

planted this spring with rushes, sedges, 
and other emergent wetland plants already 
present near the site . These will provide 
secondary treatment, "scrubbing" the 
wastewater of nutrients and pathogens. 
The second basin will be planted with a 
mix of seasonal wetland plants to mimic a 
local seasonal wetland. These plants will 
provide a tertiary treatment or "polishing" 
of the wastewater. Trees and shrubs will 
be kept away from the site. Berms and 
areas around monitor pipes will be mowed 
to allow for easy access . 

The water level in the first basin will 
be monitored on a weekly basis to ensure 
that there is an appropriate level in the 
basin . Adjusting the flexible pipe in the 
water control structure can control the 
level of water in the basin . In the event of 
inadequate water supply, the water level 
can be adjusted by the addition of water 
from spring-fed ponds on site. 

The system will be monitored monthly 
for sediment buildup in the header pipes 
and standpipes . Sediment will be removed 
from pipes as needed by flushing and 
pumping residues into the septic tank . 

Every other month for two years, ( a 
total of twelve test samplings) water will 
be sampled from the septic tank, the outlet 
header of the first basin, the standpipe in 
the second basin, and the monitoring well 
down slope of the second basin . Samples 
will be picked up by PA DEP for testing. 
Tests will include biological oxygen 
demand (BOD), fecal coliform, total 
suspended solids (TSS), ammonia, nitrate, 
nitrite, and phosphorus. PA DEP will 
forward test results to the Macoskey 
Center Director as they become available. 
Graduate students at SRU will do addi
tional testing and study of the plantings in 
the system . 
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Darrel Frey teachers permaculture 
design at the Three Sisters Permacultur e 
and at nearby Slippe,y Rock University in 
northwestern Pennsylvania. Contact him 
at dfrey@bioshelter.com 
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Managed Aquatic Ecosystems and Native Species 

MAKING ROOM FOR NATURE 
Don Tipping 

I am fortunate to live in a region that is 
still home to runs of fall Chinook and · 
Coho salmon, summer and winter steel
head trout, and pacific lamprey. These five 
are all anadromous fish-species that 
spend part of their lives in the ocean and 
then return to freshwater to spawn. Our 
Williams Creek watershed has been 
recognized as a core recovery area for 
endangered Coho salmon. Restoring the 
original salmon runs of the Pacific 
Northwest is a critical long-term necessity 
for overall ecosystem health and cultural 
survival. Unfortunately, this goal is 
probably not going to be attained anytime 
soon. Nevertheless, diverse aquacultures 
represent a viable and efficient way to 
grow protein-rich foods in the near term. 
With many anadromous fish stocks on the 
decline due to logging, erosion, over
fishing, and climate change, the would-be 
permaculturalist/ aquaculturalist is at a 
challenging junction. How do we design 
diverse, stable aquatic polycultures 
without jeopardizing the viability of native 
fish? If catfish, bass, bullfrogs, or some 
other species escape through a pond's 
spillway and into a salmon-bearing 
stream, they could eat salmonid juveniles 
and disrupt riparian stability. 

As the saying goes "plan, replan, test 
plan, replan ... " For the past three years we 
have been in the assessment phase, 
determining which species of fish to stock 
our ponds for food, fertility, and diversity. 
Through studying natural and manmade 
lakes in the surrounding Siskiyou moun
tains that have stabilized into diverse 
aquatic polycultures (albeit originally 
stocked) we glean clues as to what species 
would thrive at a similar elevation and 
climate. Most of the technical advice on 
local aquaculture only covers raising 
rainbow trout. While this is a native 
species in our streams and rivers, it cannot 
reproduce its own young in pond systems, 
locking the aqua-steward into a cycle of 
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always needing to restock. Others recom
mend a tried and true smallmouth bass and 
crappie mix. 

This spring we are experimenting with 
catching fry from nearby mountain lakes 
and stocking with "proven exotics" such 
as brook trout and the above-mentioned 
species. To prevent accidental release into 
salmon-bearing streams we are engineer
ing our spillways with hardware-cloth 
screening. We have already "planted" some 
ponds with Azolla, a tiny nitrogen-fixing 
water-fem that provides fish with nutrients, 
shade, and cover from predators such as 
eagles, herons, osprey, and raccoons. 

A similar quandary arises when 
contemplating the fate of threatened native 
amphibians, which hatch and grow in 
vernal pools and seasonal ponds. These 
same frogs, newts and salamanders are ill
equipped to compete with introduced bull 
frogs and exotic fish in ponds that are kept 
full all year. Dr. Robert Bugg, entomolo
gist at the University of California at 
Davis and also a herpetologist, urges fans 
of amphibians to drain ponds during dry 
summer months to discourage bullfrog 
predation and to encourage native amphib
ians to move out onto land for the sum
mer. Our approach thus far has been to 
allow two of our five ponds to dry up 
naturally as the summer heats up, and then 
passively allowing them to fill with the 
fall rains. The other three ponds we 
maintain for irrigation, habitat, swimming, 
and other functions. Then there is always 
the "problem as solution approach" of 
dining upon frog's legs as was intended by 
the importers of bullfrogs in the first 
place. 

Natural integration 
We have constructed four ponds on our 

farm over the past few years and have 
devoted most of our attention to develop
ing a Keyline flood-flow irrigation system, 
establishing plantings, fine-tuning 

spillways, and observing a lot, especially 
during floods. Over this time we have 
integrated our flock of twenty or so Khaki 
Campbell ducks into some of our ponds. 
Perhaps I am taking too much credit here. 
I should say that they have integrated 
themselves into all of the ponds and we 
are merely managing their flows. We 
attempt to seasonatly restrict their access 
to all ponds but one to ensure amphibian 
and fish fry survival. Then later in the 
season and in the winter we allow them 
access to a larger portion of the land in 
exchange for their pest clean-up and 
fertility-cycling services. Restricting duck 
migration has been achieved through a 
series of low (three-foot tall) fences 
constructed from, either wire or brush and 
prunings. 

An interesting aspect of pond systems 
is wet willow culture. We grow willow for 
basketry, wattle, and other coppice crafts, 
harnessii1g surplus water around ponds, 
inlets and spillways. In the management of 
these coppice stools we accumulate some 
material unusable for basketry. Once 
again, the problem as solution arises: 
Using coppice waste for rough wattle 
fencing for duck and_goose control is a 
great way to jump start a living hedgerow. 
These wattle fences follow swales and are 
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planted with hawthorn, Elaeagnus spp., 
mulberry, black- and honey locust, mock 
orange, red osier dogwood, more willow, 
and others that will renew the hedge over 
time with prunings. More.importantly, 
these hedges provide cover for many 
migratory . neotropical songbirds that feed 
upon insects, gather around the ponds, and 
then deposit their phosphorus-rich manure 
and more tree and shrub seeds on our 
fields and hedgerows. 

One unexpected blessing/challenge, 
which we are still developing into an 
asset, is our seasonally high Canada goose 
population, which fluctuates from two to 
twenty-six individuals . While they are 
tremendous fertility cyclers (one goose 
can produce up to three pounds of manure 
a day), we have been at odds with their 
choice of forage. We earn our living 
growing biodynamic vegetables, seeds and 
garlic. The geese keep our cover crops and 

early greens plantings mowed like a golf 
course, yet weed our garlic and over 
wintering onions for seed very nicely: We 
are learning to plan what crops to plant 
near ponds to take advantage of the 
geese's talents and contributions while 
minimizing our losses . We may need to 
harvest a goose periodically to keep them 
in check. Considering the geese's affinity 
for our farm we are contemplating raising 
domesticated geese in conjunction with 
our pond systems for meat, fertility, 
weeding and down. · 

While the prospect of diverse aquatic 
polycultures presents itself as an exciting 
field (or pool?) of opportunity, its com
plexity and diversity pose a host of 
interesting challenges. When compared to 
food systems on land, aquaculture 
productivity can be much higher, however, 
species which present themselves as 
"weeds" are difficult to remove . You can't 

just hoe them out-rather, ponds may 
have to be drained or muck-raked, 
possibly sacrificing valuable irrigation 
water and habitat for desirable species. 
Clearly ponds and aquaculture in salmon 
country are a Pandora's box, too promis
ing and enticing to resist opening. Yet, as 
permaculturalists and stewards of land and 
water, we are faced with the challenge of 
managing the flows of the landscape for 
our sustenance while respecting the 
biological integrity of the land. /J. 

Don Tipping lives in the Siskiyou 
bioregion of southwestern Oregon where 
he and his wife Kimberly steward Seven 
Seeds Farm, growing certified organic 
seeds and produce for a cooperative CSA. 
They also offer day and weekend courses 
focused on practical skills for 
permaculture site establishment, listed at 
www.siskiyoucoop.com. Contact them at 
sevenseeds@earthlink.net 
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visas arranged for international participants 
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Our 2004 faculty includes: Ed Eaton of Solar Energy International; 
Earthaven cofounder Andrew Goodheart Brown;Jan Bang, cre-
ator of Israel's Green Kibbutz Network; Sizwe Herring of the Green 
Neighborhoods Project; Scott Horton of Caldera Art & Ec<>logy 
Center; Kiyokazu Shidara, founder of the Permaculture Centre of 
Japan; eco-architcct Dafyd Rawlins; Eduard Gom:ale;i: Mora; artist 
Bernice Davichon; Gwynclle Dismukes; Lucilla Borio of Torri 
Supcriori, Italy; Francesco Casini; Australian scholar William l\ktcalf; 
bamhuseros Adam and Sue Turtle; Matt and Jennifer English; and 
natural builders I Ioward and Katey Culver Switzer. 
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Integrated Aquaculture 

TEACHING THEM TO FISH 
Rod and Kim Rylander 

"The dikes seem to get smaller as we 
cross a valley full of rice paddies . A 
stream meanders through the rice fields 
that are gradually terraced up the valley 
and stretch a few hundred yards across it 
between the abrupt hills. Clusters of 
banana, coconut, and papaya cling to the 
slopes while Kogan grass.favored for 
making roofs, covers the tops of the 
mountains, waving in the tropical breezes. 
Though the air is clear as we approach 
today, during the winter, we are told that 
smoke blankets the valley when the grass 
is burnt to eliminate Lantana and other 
woody plants . " 

The year was 1988, we were Peace 
Corps volunteers, and this is how I 
recorded our first impression of the area 
around the small rural village of Maite on 
Luzon, the main isla11d of the Philippines, 
where we were to work for two years . 

The Maite valley lies between 1000 
and 2500 feet elevation in the mountain
ous Bataan Peninsula, a strategic finger of 
land that forms the western edge of Manila 
Bay and lies between the capital and the 
sprawling former U.S . Navy base at Subic 
Bay. The region saw bitter warfare in 

Seimng for fish in a pond in the Philippines . 

38 PERMACUL TURE ACTIVIST• #52 

1942 that culminated in the infamous 
Bataan Death March : 8,000 U.S. soldiers 
who had surrendered to the Japanese died 
under conditions of privation and brutal
ity. The area remains a hotbed of conflict 
between the Philippine central government 
and the National People's Army (NPA), 
an armed insurgent group with communist 
leanings . During our stay we would often 
hear machine-gun battles in the next 
valley and get a count of the dead the next 
day. Into this theater of past and present 
warfare, we brought our idealism and our 
hopes : We wanted to make a difference in 
livelihoods for the people of this valley 
where protein was scarce and kids 
regularly died of malnutrition or dysentery . 

The Peace Corps provides experiential 
training in language, culture, and technical 
skills to its volunteers . Kim trained in 
aquaculture, visiting various sites and 
learning about nursery, pond, and cage 
systems. I had previou .~ education and 
experience in agriculture and knew the 
benefits of small-scale systems that 
applied sloping agriculture land technique 
(SAL T)-a method of creating terraces, 
double digging of garden beds, poultry 
raising, and working with the community. 

On a 1950 map, 
the Maite area was 
designated as 
forested v,ilderness . 
Commercial 
loggers later 
denuded it and 
exported the logs 
via the port of 
Olongapo. A few 
trees are left at the 
top of the valley but 
they are controlled 
by theNPA . 
Residents continue 
to harvest trees for 
their homes and 
boats, though this is 
illegal. I often 

thought the il!i(:it harvesting should be 
made legal and commercial harvesting 
illegal. 

Strangely like war ... 

Like much of the Philippines after the 
1960s, this area was drawn into the Green 
Revolution, a worldwide effort sponsored 
by the Rockefeller Foundation to replace 
local varieties of rice, corn, and wheat 
with hybrid seeds which would produce 
large crops under irrigation and fertilizer. 
Although the avowed aim was to improve 
food production, and this was to some 
degree achieved, the less visible but more 
corrosive effects of the Green Revolution 
were to increase dependence on chemical 
inputs, fuel, and parts for pumps, and to 
devastate agricultural biodiversity in the 
target countries. Many small farmers lost 
important aspects of self-reliance, others 
were forced off the land by the resulting 
concentration of ownership. Some farmers 
went into debt and got bigger, others 
committed suicide or drifted into the 
slums of Manila, Bombay, Mexico, and 
other third-world metropolises. World
wide, exposure to toxic chemicals was 
greatly increased, and many thousands of 
local landraces of humanity's key cereal 
crops vanished out of the hands of the 
people whose ancestors had bred and 
nurtured them, only to wind up locked 
away in the gene banks of the international 
institutions and their corporate sponsors. 
This set the stage for subsequent concen
tration in the seed industry and later for 
genetic engineering. 

On the ground 
Most the area's three hundred families 

make their living by growing rice with 
small gas-powered tillers and harvesters. 
The water buffalo, called kalabhow, is still 
commonly used for tillage and to pull 
carts . Each family owns from one to 
several hectares, but must contract the 
tilling, cutting, and threshing of the rice . 



Since they Ii ve hand-to-mouth, the farmers 
cannot pay for the contract work until they 
harvest, and at that time they pay in rice, 
including interest at rates over 300%. 

The farmers live in houses made of 
bamboo and thatch, which are placed in 
family groups along the dirt road that 
provides the valley's only access . Ty
phoons are a regular feature of the 
region's climate , and after each major 
storm many of these grass houses must be 
rebuilt. 

A few people who have gotten employ
ment off the land have been able to build 
more durable homes of concrete block 
with tin roofs-but these are real furnaces . 
When we arrived , the valley dwellers were 
drawing their water from a handful of 
contaminated shallow wells, and used 
even fewer outhouses . Most of the daily 
humanure was deposited directly into the 
rice fields . Sanitation is not the only health 
challenge in Maite : During the two years 
we were there, two people received bites 
from rice snakes . One died , the other 
barely survived . 

The basic diet of the area consisted of 
rice, fruit , and fish. A few large mango 
trees grow near the houses but because 
they belong to wealthy people in Manila 

the trees don't contribute to the valley's 
economy . The residents have to breathe 
the many insecticides sprayed on the trees 
but cannot touch the fruit. Cancer, 
especially of the liver, was common and 
was probably linked to fish from contami
nated Manila Bay consumed by the 
people. Sadly, there was a great deal of 
ignorance about the toxic effects of 
biocides . The villagers also ate fish from 
the local stream, which was harvested 
once a year: one person would dump 
insecticide into the meandering river to 
kill the fish. Then the rest of the villagers 
would gather to collect the dying fish . 
They stopped this practice oney after we 
showed our disapproval and a better way 
of getting fish . 

Though we found the area and the 
people to be beautiful and friendly, they 
had many social problems, which made 
economic development work more 
difficult than it seemed from the outside . 
The area had been settled by groups from 
different parts of the Philippines, therefore 
different languages were used, even in this 
one valley; the resulting cultural differ
ences created mistrust. Corruption was 
commonplace and was taken in stride by 
the local residents. Donated food desig-

The Basics of Tilapia Culture 
Tilapia are warm-water fish that perish when water temperatures fall below 50° 

F ( 10°C). A variety of species are native to a broad band of the tropics stretching 
from the Nile Valley and eastern Africa to Indonesia . Not surprisingly, optimum 
temperatures for tilapia growth are 85-88°F (29-31 °C). The fish are also tolerant of 
a wide range of acid or alkaline conditions from pH 5-10. Males grow twice as fast 
as females and can reach weights of up to a pound in 5-6 months. Tilapia are mouth 
breeders-that is, they harbor their fertilized eggs and young in the mouth of one of 
the parents-and can spawn twice a month, rapidly overpopulating a body of water 
unless they are managed correctly. This is especially important for commercial 
growers because reproduction directly suppresses growth of the adult fish which 
cannot eat with a mouthful of eggs or fry. 

In recent years tilapia have been introduced by commercial aquaculture opera
tors in cold climates , where they are grown indoors . Fish farms in North Carolina 
for example, become high-dollar ventures because they require heated spaces with 
elaborate systems to recycle water. Good operations include clarifiers, bio-filtra
tion, and mechanic~} oxygenation. Water quality is held to 3 mg/liter oxygen, pH of 
7-8, ammonia less than 2 mg/liter, nitrates l~ss than 5 mg/liter, and chlorides 
between 120-1200 mg/liter. With such high costs, these aquaculturists buy only 
cross -bred, sterile, male tilapia in order to prevent the high reproductive rate of the 
fish from retarding their growth to an economic size. Indoor growers use processed 
feeds designed especially for fish . Due to the costs of the infrastructure, fuel 
requirements , taxes, and _feed, it is hard for U.S, growers to compete with imports 
of naturally fed fish from the tropics . 

The end result: Tilapia. 

nated for the valley never got to the 
people. One priest was accused of feeding 
donated food to his pigs. The captain, or . 
head, of the valley had a large family, so 
he had been able to stay in office for 24 
years, often misusing his power. In fact, if 
the captain had not been defeated in an 
election while we were there, we feel 
certain the following scenario would have 
been completely different. 

Looking for an audience 
Kim was carrying a flip chart on how 

to build and manage a fishpond . A group 
of men gathered around a table listening to 
her, half amused at a woman teaching 
them about fish culture and encouraging 
them to build ponds. But we wanted to be 
sure that any project we suggested was not 
just ours but would be desired and owned 
by the people themselves. Often Peace 
Corps volunteer projects terminate when 
the volunteer leaves if the locals have not 
taken ownership of the project. 

After a few weeks of travelling through 
the valley giving talks on aquaculture, a 
family showed us their desire to become 
aquaculturists by bring together a dozen or 
so people to deepen a rice paddy for use as 
a fishpond. We knew it would truly be 
their project: digging a 50-foot by 50-foot 
pond with shovels and grubbing hoes 
showed their ownership . When finished, 
the pond was filled with irrigation water to 
a depth of three feet and stocked with 
tilapia . The tilapia fry came from a 
government hatchery that had been built 
and managed with funds from the U.S. but 
wa:s deteriorating fast due to the inability 
of the Philippine government to continue 
financing it. 
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Integrating fish with farming 

With the adoption of tilapia culture in 
the valley, the first segment of a whole 
new agronomic system was in place. Our 
larger goal was to persuade the farmers to 
abandon the·Green Revolution and returh 
to organic farming. In northern Luzon, the 
farmers of the thousand-year old hill 
terraces never accepted the Green Revolu
tion and to this day have hidden hog pens 
in the terraces of their paddies. The hog 
manure is a key to fertility in these 
amazingly well-tended and productive 
landscapes. 

We knew that pigs could be useful in 
the Maite valley also, but we were hesitant 
to launch a pig dispersal program. Since it 
was extremely hard for the families even 
to feed themselves, we worried that they 
wouldn't have enough to feed the pigs. 
But when 15 women crowded into the 
room and pleaded with us to help them, 
we concluded that this project would be 
theirs, and we would help them. 

In a pig dispersal program, a number of 
bred sows are "seeded" into the farming 
community. As each sow farrows, a 
portion of the piglets are distributed to 
other farmers. We were able to obtain 
funds for cement for pig pens, and to buy 
the pigs, though only commercial breeds 
were available. Each receiving family had 
to build a pen to the satisfaction of the 
group of women administering the 
program. One offspring of each litter 
would later have to be given to another 
family wanting to raise pigs. 

So our next endeavor was to request 
grant money to help build a hog pen next 
to the fish pond. In the system we envi
sioned, the manure of the hogs would 
-stimulate algae growth that would in turn 
increase plankton life to feed the fish. 
With hog manure driving the pond 
fertility, there would be no need to feed 
the fish, but since tilapia multiply so 
rapidly, small fry and females needed to 
be seined out and fed to the hogs so the 
remaining fish would grow to eating size. 
To complete the loop, the grown fish 
would be harvested by draining the high
nutrient water of the pond into the 
adjoining rice paddy in order to eliminate 
the need for commercial fertilizer to grow 
the rice. Waste rice and straw would be 
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sent to the hog pens as feed and bedding . 
The system required some supplemental 
feeding of the hogs, using bananas and 
other locally grown food, but it mainly 
functioned on its own while improving the 
soil health of both pond and rice paddy. 

The bigger picture 
Converting rice paddies to organic 

production was only a part of trying to 
raise the living conditions of the people of 
Maite. Because they were in competition 
with world markets, they had to use 
equipment to work the soil and harvest the 
crop. Because they didn't have the 
resources, tu_ey had to rely on wealthy 
people living outside of the valley for 
contracting these services. They needed 
their own equipment. 

Men crowded around a table discussing 
possible avenues of getting out of a hand
to-mouth existence . Many owed money to 

· the equipment owners plus interest 
exceeding 300%. Only one of the group 
had a high school education. I suggested 
an agricultural equipment rental coopera
tive since it would involve no inventory or 
complicated bookkeeping, and few cash 
transactions. They all agreed that it was a 
great idea but wondered where they would 
get the financing to buy the equipment. I 
told them that I would request a grant for 
the equipment if they would reinstate their 
cooperative, get training, solicit materials 
for an equipment barn, and build the barn. 
They agreed. 

But all wasn't well. A surprise visit 
from my Peace Corps supervisor was a 
bomb shyll-she stated in no uncertain 

lowest time of my life-here I was, trying to 
help the poorest people I had encountered, 
and I was told not to help them! I recalled 
a wealthy man sitting by me in the bus a 
few days earlier, bragging about talking to 
my supervisor. I went back to the coopera
tive and said, "I don't want anyone killed, 
is there ·any truth in this statement?" To 
my amazement they said yes! I told them 
we wouldn't go through with the project 
unless they corrected the "problem." 

A couple of weeks later the people of 
the cooperative reconvened and decided 
that the "problem" had now been solved. 
They asked if I would proceed with the 
grant proposal. I agreed. They refused to 
tell me how they cured the problem but I 
figured that the "mountain people" in our 
valley, who were having shootouts with 
the army on a regular basis, h~d some 
influence that changed the mind of the 
wealthy man . Helping the disadvantaged 
is not an easy task, especially since the 
government and the powers-that-be create 
their difficult condition in the first place. 
Sixty percent of the arable land has been 
taken for export crops, which go to the 
industrialized nations, forcing the popu
lace into the mountains. Cheap California 
rice is imported at harvest time . This 
allows the rich people to buy local rice at 
rock-bottom prices; after the imports have 
been terminated, they resell the local crop 
at high prices . 

Perseverance furthers 

A grant from USAID was approved fo1 
the purchase of the farm equipment. The 
members of the cooperative learned how 

terms, "Don't go 
through with your 
project!" I replied 
that we had no 
project but were 
he!ping the people 
with theirs. She 
informed me that 
someone would be 
killed and drug 
charges would be 
drummed up 
against me to get 
rid of me if the 
project went 
through. This 
moment was the The han 1est is a cooperative effort. 



Fish pens inside a pond. 

to ask for what they needed: they got 
cement from a politician, material from 
the highway department and from Subic 
Naval Base, training in cooperative 
management from the National Irrigation 
Authority, training in equipment mainte
nance from the equipment vendor. 
Members rallied around and built a barn. 

The late Senator Paul Coverdell, then 
director of the Peace Corps, was scheduled 
to visit the Philippines, so I arranged for 
the country director, Jim Lehman, to bring 
Paul out to the ribbon-cutting of the 
project. The villagers were elated-it was 
like the President visiting a third-grade 
class in Kansas. The villagers cooked 
delicious foods, made U.S. and Philippine 
flags from paper, and dressed in their 
nicest clothes. I was standing with Paul 
when three jeeps appeared, climbing up 
the rutted road. He asked me, "Who is this 
coming," as his eyes got bigger and 
bigger." I told him, "I think and hope that 
it is the major who will come to this valley 
only under army protection." The jeeps 
came to an abrupt halt and out jumped 
troopers with machine guns. Then the 
major stepped out and things cooled down 
a bit. We had the ceremony and as soon as 
the doors of the barn were opened by a 
man hiding inside, tables of delicacies 
were exposed. I accompanied Paul and 
Jim in a speedy departure back to Manila. 

The "triangle" where we lived was off
limits to anyone connected with the U.S. 
military because the NP A had a strong
hold at the upper end of our valley. I often 
wondered who is braver, the community 

worker living and 
working in the 
villages or the 
soldier standing 
behind tremendous 
firepower? Politics 
plays a major role 
in depressing 
people, but we were 
able to facilitate 
programs among 
the villagers partly 
because we were 
located between 
two warring 
powers. The local 
NP A liked us and 
knew us and helped 

us much the same as did the government 
and the army. When the school building 
blew down, an army crew helped demolish 
the wreck one week, and the next week the 
mountain people, whose children attend 
the school, helped rebuild it. 

Since we worked with people willing 
to help themselves, we continued our 
facilitation to develop the valley along the 
lines of permaculture, creating resources 
and putting them in the hands of the 
·people, so they could become more self
reliant. Besides helping to set up the 
equipment r_ental cooperative, we began a 
reforestation and land reform program, 
introduced much-needed bamboo for 
building material, launched a project for 
chicken raising, revived a tree nursery, 
piped water from a spring to a new cement 
water tank, installed more sanitary 
facilities, and obtained treatment for 
malaria in the village. We taught the new 
leaders how to negotiate and communicate 
with government officials, showing them 
they could not expect more help from the 
government if they did not live up to their 
part of the bargain. 

We demonstrated how to build houses 
and stoves with mud brick which would be 
more resistant to the typhoons. We also 
showed how to make double-dug gardens, 
built low-cost, rat-free grain storage, use 
corner bracing to make buildings more 
sturdy, and of course how to raise hogs 
integrated with aquaculture. It seems a lot, 
but we were only facilitators for a great 
group of villagers that found they could 
initiate and facilitate new projects on their 

own. They soon had to go it alone. In two 
years the valley was transformed: From 
being a backwater ignored by the govern
ment, it had become a model community. 

Stepping into history 
In late 1990, as the Cold War ended 

and tremors ran throughout the Soviet and 
American Empires, all Peace Corps 
Volunteers in the Philippines were picked 
up without warning to be taken to Manila 
for a meeting. Pressure was building 
against the U.S. occupation, and intelli
gence had reported that volunteers would 
be killed or kidnapped to make the U.S. 
remove its military bases. No one could go 
back to their villages to have closure or to 
get their things. One volunteer didn't 
make it to Manila-he was kidnapped. He 
gained his freedom about six weeks later 
after all the other volunteers had been 
shipped off to Hawaii and home. Later the 
Peace Corps rounded up belongings and 
sent them to the volunteers, and paid for 
counseling since there had been no closure. 

A few months after our return to the 
States, Nature weighed into the balance: 
Mount Pinatubo erupted and deposited 
two feet of ash in the Maite valley, filling 
the ponds. We feared for our friends and 
worried that our efforts might hav~ been in 
vain, but a year later we learned that the 
pond near our house had been re-dug and 
the system was back in operation. Also a 
sloping agriculture land project had been 
requested and accomplished. The reforesta
tion project had been wiped out by people 
burning the area so grass could grow, but a 
pig dispersal program was still working, 
with a newly-born piglet being given to 
another family. The chapel too had been 
renovated-a major signal that the commu
nity was pulling out of its depression. !1. 

Rod and Kim Rylander are building a 
home at Earthaven Village in North 
Carolina. Long-time residents of Texas, 
they have worked overseas for the Peace 
Corps in the Philippines. Rod later served 
with Peace Corps in Belize, and has done 
development work in Nepal. He is the 
author, with Ramesh Manadhar, of 
Pokemomics: Essays on Economics, 
Development, and Self-Reliance. Contact 
the authors at rodkimry@earthlink.net. 
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The Elements of Dowsing 

THE SUBTLE ENERGIES OF FLOWING w ATER 
Lee Barnes 

Water needs to flow to be most easily 
detected by the subtle senses. Under
ground flowing water creates weak 
electromagnetic fields as charged ions 
dynamically spiral in underground 
streams. These weak but biologically 
active energy fields are detectable by 
humans, animals, certain plants, and even 
species of bacteria. The normally unno
ticed energies created by surface and 
underground flowing waters can be easily 
detected and used in numerous ways in 
any land use design. Water dowsers are 
people who have learned to sense the 
energies associated with flowing water 
accurately . 

The design and operation of almost any 
aquaculture system can benefit from basic 
dowsing knowledge. Subconscious 
awareness of flowing water energy fields, 
made accessible through dowsing practice, 
can aid in locating wells, in detecting 
buried pipes and drains, or finding leaks in 
pipes. Dowsing has been used to locate 
underground fault lines and cave system 
edges, to map changes in underground 
hydrology, soil, and bedrock, and in 
practically endless kinds of applications. 

Flowing water affects us more than we 
realize consciously. While it is widely 
recognized that falling water creates 
negative ions which raise human moods, 
water dowsers subconsciously sense 
flowing water, even when it cannot be 
seen, heard, smelt, or touched . They have 
trained their muscles to move simple tools 
to communicate from the .subconscious 
senses the location of the energies created 
by flowing water, buried pipes and wires, 
or almost any change in electromagnetic 
fields. The sensory abilities underlying the 
traditional skills of water dowsing and the 
detection of subtle electromagnetic 
energies are apparently universal in 
animals, yet these same abilities i_n 
humans have been historically scorned and 
even demonized by folks who do not 
know how to communicate precisely 
between the conscious mind and the total 

42 PERMACUL TURE ACTIVIST • #52 

subconscious awareness. Yet dowsing 
(often described as lbiolocation'i) skills can 
be easily learned. 

Ancient water dowsing techniques 
have historically provided a greater 
understanding of subterranean water flows 
and their indirect effects on the local 
landscape. Evidence for this is wide
spread. Cave paintings of simple dowsing 
tools at Tassili Ajjer in the Sahara have 
been dated to approximately 6000 B.C. Of 
course, most of the water in the Sahara is 
out of sight. Underground waters have 
been sensed and this awareness brought to 
bear at ancient stone circle sites in the 
British Isles for at least 5000 years. Noted 
author, Christopher Bird (The Secret Life 
of Plants; The Secret Life of the Soil) 
documents over 500 years of dowsing 
history in his classic book, The Divining 
Hand. Additional historical and anecdotal 
information can be found in the sources 
given below. 

Bird notes the French term sourciers
finders of sources or springs of under
ground waters-appeared in the alpine 
province of Dauphine in the l 700s. -He 
points out that the elimination of a single 
letter, 'u', yields the term sorciers, 
meaning sorcerers or witches, which 
parallels the connection between dowsing 
and water-witching in English as well. 

Living water 
Just as we have the ability to sense the 

presence of people and other animals, or 
their attention on us, so we have the innate 
ability to sense the presence of living 
water . How can this be so? 

To see how water takes on its living 
character, its ability to stimulate our subtle 
senses, we must examine the whole 
movement of water through the planet's 
hydrosphere. 

High school science introduces us to 
the classic hydrologic cycle, wherein 
water, heated by the sun, evaporates from 
plants, bogs, lakes, and ocean waters, 
rising to form clouds in complex local, 

regional, continental, and global air 
circulations. Water molecules rise until 
they reach altitudes where they cool to the 
dew point at which water condenses as 
visible fog and forms specific cloud types. 
When saturated, these clouds condense 
further into droplets and create falling 
rain . Typically, each water droplet 
condenses around an organic particle: 
bacteria, pollen grains, and bits of insect 
debris make up the greatest portion of 
these cloud seeds. 

Rainwater becomes ionized by 
lightning and by absorbing dissolved, 
electrically charged, airborne nutrients and 
pollutants. As they fall these raindrops 
bathe the earth, leaching through plant 
communities to become ionically charged 
groundwater and surface water flows. 
Water continues to absorb dissolved 
positive and negatively charged ions from 
the· soil as it is pulled by gravity down to a 
solid, confining layer of clay or bedrock, 
and then is channeled generally downhill 
in underground streams (flowing aquifers), 
which emerge at ground level as surface 
springs and boggy areas. 

Living creatures respond to living 
water. Electrically charged mineral ions in 
moving underground water interact with 
the charged particles in the rock and soil 
through which they move to create subtle 
electromagnetic fields that can be sensed 
by plants and animals. Certain plants 
prefer to grow above deep flowing water 
currents and certain insects, such as ants 
and bees, are observed to build their 
colonies on the edges of these energy fields . 

What plants and animals can sense, 
humans have also been able to detect. 
Extensive catchment and irrigation 
systems making use of underground water 
have been found worldwide from great 
antiquity. Examples may be seen in the 
American Southwest, in coastal Peru (see 
Pennaculture Activist # 51 ), in the Middle 
East and Afghanistan, and in Southeast 
Asia. While many of these systems have 
been discovered in modern times by aerial 



photography and mapped with special 
ground-piercing radar, there is much 
evidence that early human dowsers 
recognized the occurrence of flowing 
underground water and made special 
efforts not only to harvest underground 
water, but to create sacred spaces where 
its beneficial effects could be observed. 
These same sensory skills led to the 
avoidance of other areas where uncomfort
able energies were felt. 

Linking to the Long Man 

Encoding their understanding in story 
and myth to preserve this vital knowledge 
over long cycles of time, ancient cultures 
honored streams and rivers as living 
creatures, as seen in the Long Man 
tradition of North American Cherokee 
culture, the Chinese art of Jeng shui, holy 
springs and holy wells of Europe, and so 
forth. These traditions recognize the 
connectedness of watersheds-what today 
we call ecology-and the long reach of 
flowing waters that feed the ocean 
nutrients, silts, and sands. Despite the 
general drive for entropy, the Long Man 
often returns nutrients to the land as well , 
providing corridors for anadromous fish, 
migratory birds, and animals of many kinds. 

Finding sufficient water for domestic 
supply as well as for agricultural and 
aquacultural uses is both an ancient art and 
a seemingly arcane skill generally known 
to the public as dowsing or water
witching. Although few modern people 
are consciously aware of their abilities, 
almost any human can be trained to dowse 
accurately using the innate natural senses 
to detect subtle changes in electromagnetic 
fields and energy flow patterns. 

Experienced dowsers have shown an 
exceptionally high rate of success in 
locating flowing water in many different 
geologic formations based primarily on 
the ability to detect changes in the 
electromagnetic fields associated with 
flowing water. They are able to determine 
specific bore-hole locations for drilling to 
water sources with the greatest yield, to 
estimate the precise depth and flow in 
gallons per minute, and to gauge water 
quality (potability, or problems with 
salinity, excess iron or sulfur, etc.). 

Another important reason to learn to 
dowse for energy flows is to be able to 

identify subtle energies that may be 
uncomfortable or detrimental to health 
(generally known as geopathic or noxious 
energies). Our bodies and subconscious 
awarenesses are quietly tuned to subtle 
earth energy differences and can accu
rately determine discomforting fields. 

Dowsing as applied intuition 
I have been dowsing water well 

locations professionally for about seven 
years with an approximate success rate of 
95% and 50 wells successfully drilled in 
mountainous areas where there are no true 
aquifers. I have located well sites with 
successful water flow just a few feet from 
waterless drilled wells. 
· I teach dowsing techniques as a 

springboard to practical intuition through a 
series of Applied Intuition workshops . In 
my workshops, I suggest that our con
scious mind accesses only a small fraction 
of the total subconscious and 
superconscious awareness . After all, our 
subconscious mind never sleeps . Our 
bodies are aware of gravity and subtle 
electromagnetic field changes; they react 
to minute changes in temperature, feel 
changes in atmospheric pressure, detect 
subconscious smells such as sexual 
pheromones, and can recognize changes in 
rhythmic cycles, etc. 

Dowsing consists of forming in the 
conscious mind a clearly worded question, 
such as "show me the location of under
ground flowing water suitable for a year
round flow of potable water for my 
specific needs of 10 

conscious mind and the subconscious 
knowledge using simple tools. Ultimately, 
a form of deviceless dowsing can be 
developed where direct communication 
can be achieved without the use of tools
for example, I can now sense magnetic 
north by a pull in my chest when I turn in 
a circle, and have developed an internal 
technique to ask yes/no type questions of 
my subconscious body/mind by physically 
sensing a clockwise or counter-clockwise 
rotation in my chest. Other folks feel these 
answers by a multitude of means, such as 
training a tingling in the palm, or feeling 
heat in one hand, or by a technique known 
as muscle-testing whereby the muscle 
resistance (such as the amount of pull 
needed to move an outstretched arm) 
remains strong to indicate a "yes" answer 
to a question or is weakened to indicate a 
"no" answer. 

When I don't want to be noticed 
publicly, I use a "blink dowsing" tech
nique: I have trained my eyes to blink 
within a few seconds to indicate a "yes" 
answer and not to blink if the response is 
"no." Hands-free answers! 

How to learn 
Students can easily learn basic water 

dowsing by practicing over a hose or pipe 
of flowing water, above a stream through 
a culvert, or on a bridge over a river. 
Simply have the conscious mind "ask" the 
subconscious mind to use the wrist and 
arm muscles to tum or move a tool (such 
as a weighted pendulum, or forked stick 

gallons per minute," 
and programming a 
physical response from 
the subconscious 
awareness (such as 
moving a Y-shaped 
twig up or down, or L
shaped rods in or out, or 
changing the rotation 
pattern of a pendulum) 
to indicate the location 
of a target or the answer 
to any clearly worded 
question. 

Interested in Self-Reliant 
· Intentional Communities? 

It is fairly simple to 
create an accurate and 
repeatable communica-
tion system between the 

Joys and challenges of self-reliant 

community: ecovillage design, 

decision making, conflict resolution, 

children in community, 

srarring new communities, 

communities seeking members, 

and much more! 

• 
Single issue, $6. Quarterly, 

$20 year. CommunitieJ, 

138-PA Twin Oaks Road, Louisa VA 

23093; 800-462-8240 
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held under tension), or to swing L-shaped 
rods held loosely in the hands so that minute 
muscle movement can send the tool in a 
specific direction to indicate when water is 
sensed, thus mirroring the unseen energies 
created by the moving water. 

I encourage folks to select the tools 
they are most comfortable using and that 
work best for them, and then to ask the 
subconscious to indicate the energy by 
whatever way is easiest using each 
specific tool. For example, at the start of 
my dowsing practice I first swung my 
pendulum back and forth and asked that it 
show me the easiest way for it to move to 
indicate "yes" to a question, sort of co
creating with the tool. I then "pro
grammed" my subconscious mind (by 
making a hypnotic suggestion, or asking as 
a prayer) to move the tool always in the 
same direction to indicate a "yes" answer 
until I program myself differently. 

I have also programmed my arm 
muscles to differentiate between energy 
fields by different movements-I ask 
myself to shift the L-rods so that both 
point in parallel (//or\\) to show the 
direction of water flow, but to cross over 
each other (X) when I pass over electric 
lines, and to open outwardly apart (\ /) to 
indicate a buried pipe or ditch. 

When choosing a location for a well or 
borehole, I mentally change my program 
to ask the L-rods to cross (X) when I am 
over the center of the greatest flow of 
water. This is important in locating the 
point to drill. Better yet is to program the 
L-rods to cross at the lowest point in the 
flowing water channel, hoping that when 
water volume decreases in late summer or 
during droughts, th_e borehole will still be 
receiving flow rather than being on the 
high and potentially dry side of the water 
channel. 

Students can practice at known targets 
such as the beginning of a pipe and trace 
its length or, after learning to trace a pipe, 
program the tools to indicate the location 
of a leak. For example, I program my L
rods to follow buried or unseen pipes, both 
pointing along the direction of the pipe as 
I walk, constantly re-centering on the axis 
of the pipe. Ask the subconscious mind to 
perform a dramatically different move
ment, such as a sudden opening apart of 
the L-rods, when sensing a change in the 
energy fields, for example, where the 

44 PERMACULTURE ACTIVIST• #52 

fields diffuse from the line of the pipe . 
This could mean a change of direction, a 
leak, a junction, or a break in the pipe. 

With experience, folks can find and 
follow underground pipes and electric 
wires, septic field lines, refilled ditches, 
leaks in earthen dam walls, and flowing 
aquifers. Dowsing has been successfully 
used to locate the higher yielding (quan
tity) and better tasting (quality) sources of 
water. (This is a matter of dowsing for 
numbers in a sequence, for example, one 
for low qu_ality to ten for highest quality.) 

I highly recommend Walt Wood's 
booklet Letter to Robin (available free on
line) as a basic introduction to these 
techniques. Surfing various dowsing 
websites will provide access to a wide 
range of suggested uses for dowsing, e.g., 
to find lost objects, access forgotten 
memories, or determine qualitative or 
quantitative answers that are known by the 
subconscious but not directly communi
cated to the conscious mind. 

Our intuitive minds are holistically 
connected to anything which we can see or 
sense or resonate with, and the more 
practice, the better we become at commu
nicating with our total awareness. Nor
mally we access our subconscious through 
feelings or emotions and through dream 
imagery. Dowsing techniques create a 
direct communication between our 
cluttered conscious mind and our total 
awareness. And you really can find 
anything that you can visualize! 

Resources 
Books (available from 

www.dowsers.org, the American Society 
of Dowsers (ASD) website, and other on
line bookstores) 

American Society of Dowsers. 1990. 
The Water Dowsers Manual. ASD, 200 
pgs.- 25 years of articles and techniques 
for water dowsing. 

Woods, Walt. 2001. Letter to Robin: A 
Mini-Course in Pendulum Dowsing. 20 
pgs. Nice intro to dowsing, with specifics 
for programming clear answers from 
subconscious- available as free-down load 
fromASD. 

Graves, Tom. 1990. The Dowser's 
Workbook: Understanding & Using the 
Power of Dowsing. Sterling Publishing Co. 
NY. 173 pp. Wonderful introduction to 
dowsing exercises. Highly recommended! 

Bachler, Kathe. 1989. Earth Radiation: 
The Startling Discoveries of a Dowser
The Recognition and Correction of 
Geopathic Disturbances. Wordmasters, 
Ltd. 209 pp. Classic review of research 
and observations of geopathic energies at 
thousands of homes and workplaces. 

Bird, Christopher. 1993. The Divining 
Hand: The 500-Year-Old Mystery of 
Dowsing. Whitford Press, 372 pp. Exten
sive review of uses of dowsing. Highly 
recommended overview of techniques. 

Websites 
www .dowsers.org/ The American 

Society of Dowsers (ASD) 
www .dowsers.org/lettertorobin/ free 

down-load of ASD primer on dowsing 
techniques. 

www .britishdowsers.org/ British 
Society of Dowsers (BSD)(also see link to 
Earth Energy Group). 

canadiandowsers.org/Canadian Society 
of Questers (CSQ). 

water.usga.gov/ Water Resources by 
river basin; real time data; historical 
trends. 

capp. water. us gs.gov /gwa/index.html 
Review major US ground an<i surface 
water types. 

www.epa.gov/surf/ search river basin 
data by zip code, river names, etc. 

www .epa/gov/wateratlas/ Watershed 
Information Atlas 

www.epa.gov/OGWDW /protect/ 
sources.htpl EPA water basin resources 

waterdata.usgs.gov/nwis/rt/ USGS 
Real Time Water Data by county/hydro
logic unit. 

liveweatherimages.com Mother-of-All 
weather websites-webcams, flood info. 

intellicast.com My favorite is Radar 
Summary which shows cloud heights/ 
speed and direction of movement. 

www-sop.inria.fr/agos-sophia/sis/ 
dowsing/dowsdean.html. Excellent 
moderate review of dowsing history by a 
.noted scientist who successfully dowses 
underground cave systems. Contains 
excellent references. 

Lee Bames is a dowser, realtor, 
permaculture teacher, and author of a 
guide to hiking trails in the Great Smokey 
Mountains. He lives in Waynesville, NC. 
lbames2@earthlink.net. 828-452-5716 
home/fax.· 



In Memoriam: Simon Henderson 
Surrounded by adoring fans and 

close friends, Simon Henderson died on 
February 15 in Seattle, waiting for a 
liver transplant. He was alert, oriented, 
beautiful and calm. 

Simon Henderson is a permaculture 
giant and a cultural creative archetype. 
He was a romantic Native American 
spiritualist who became a story teller 
extraordinaire, making us believe in the 
promises of tolerance and in the beauty 
of a "Green Grass World." 

Simon was my friend. In 1988, 
Simon and I co-founded Great North
west Permaculture Institute. Through 

the early nineties I taught eight 
permaculture design courses with Simon 
in Washington State and in California. 
Hundreds of his students know his humor 
and know his passion for a sustainable 
world. He admired and was a friend of Bill 
Mollison. Simon was Bill's production 
assistant in the filming of the "Global 
Gardener" series-see him buying 
strawberries in the "cold climates" 
segment. Simon also contributed to the 
world-wide research of bamboo and 
willow use in traditional agroforestry 
systems and consulted on development 
projects on, at least, three continents. 

Before I met Simon, he was a 1960s 
Haight-Ashbury artist and theatre 
performer , a quintessential flower 
child. He traveled the globe with rock 
star and a'rtist royalty of the day--even 
Salvador Dali gives Simon a mention in 
his writings . While living as an artist in 
Tahiti, Simon developed a new connec
tion to the Earth and later cultivated his 
path toward per_maculture. 

The permaculture movement was 
enriched by Simon's spirals. 

-Larry Santoyo, Director, 
EarthFlow Design Works, 
The Center of Natural Design 

"Bae Ho is Watching You" 
Simon Henderson 

Uncle Ba floated across the dining hall, 
tall as a child, bandy-legged but spry . His 
crewcut white hair and diaphanous white 
cotton shirt gave the apperance of some 
ghostly sage. The room was dark and 
humid. In the comer a rusting 1949 
Peugeot sat cobwebbed in a surreal 
tropical cocoon of dust and oil. With the 
fall of Saigon in April 1975, all artifacts of 
a former bourgeois lifestyle were hidden 
away so that now all over the city a great 
relict museum of the fruits of a colonial 
legacy lay mouldering, out of the sight: 
even the informers have forgotten. Dim 
memories from a time of pain . 

He held his hands prayer-like, palm to 
palm in the Buddhist form of greeting. We 
bowed together. Our eyes sought out one 
another across chasms of culture. 

His glances were drawn to the Maori 
spirals tattooed across my cheekbones and 
to the four dots placed above them by the 
Berber shaman 25 years before in Mo
rocco. Ba's eyes began to glow, as if he 
had just awakened . A smile grew like a 
furrowed garden across his face. He 
reached up gently with a small, aristocratic 
finger to trace the tattoos on my cheeks. 

"He speaks French, Simon. Tell him 

about your tattoos. We call him Ba, Uncle 
Ba. We Vietnamese call all old people Ba. 
We call Ho Chi Minh, Bae Ho. Uncle Ho." 

Ba began to sputter in rusted French, 
unspoken for 40 years. His fingers still 
touched and caressed my face. "C'est ca, 
c 'est vraiment ca. La 1111mero quatre." 

He turned to a blackboard on the 
kitchen wall and began to elaborate. "In 
the Buddhist tradition, the number four 
represents the Four Noble Truths. The 
sacred four pathway swastika-as the halo 
of Buddha-is seen in all the pagodas. 
The spiral is the manifestation of the heart 
essence, lavrais coeur, the spiral journey 
of life is a journey inward, toward the 
heart. Toward the heart of illumination ." 

Later that week we visited the district 
Police Headquarters in Boun Ma Thaut to 
procure my travel permit for the remote 
Central Highlands. It was a formal ritual 
of question asking and a "gift" exchange 
of Marlboro cigarettes. Red paper banners 
embossed with the communist icon of the 
hammer and sickle hung limp on the dingy 
wall behind the district police chief, where 
twin photos of Ho Chi Minh and Nikolai 
Lenin gazed out from a rapidly disappear
ing world. I imagined Ho Chi Minh's 

thoughts as he witnessed the first Ameri
can returning to the Highlands after 
twenty years, an old hippie gardener at 
that. With a waning smile, his photo 
spoke: "Bae Ho is watching you." ... 

As the coco palm and rice padi culture 
of the coastal plain gave way to the 
bamboo-covered slopes and remnant 
rainforest of the approaching highlands, I 
couldn't help but notice the similarities to 
the Guatemalan Altiplano region near 
Lake Atitlan. Aside from the native trees, 
the cultivated and naturalized plant species 
list would read the same for both regions, 
though they are separated by 12,000 miles 
of ocean. My running index--observed 
from a rapidly moving automobile in 
Vietnam-reads something like: cassava, 
ginger, peanut, yam, sweet potato, pigeon 
pea, okra, com, squash, cucurbits of 
untold variety, banana, sugar cane, 
pineapple, lichee, papaya, cabbage, beans, 
mustards, tamarind, mango, Chinese 
apple, hops, black pepper, cardam0m, 
coconut palm, juju fruit, guava, starfruit, 
mizuna, taro, pomegranate, avocado, 
passionfruit, betel nut palm, jackfruit, 
breadfruit, coffee, grapefruit, water 
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spinach, water chestnut, lotus~ and an endless array of nitrogen
fixing trees. The backbone of this botanical cornucopia was the 
diverse and ubiquitous bamboo. 

This incredible diversity reflects the efforts of Vietnamese 
farmers over the past 1,000 years to elaborate a system of food 
production integrating plants and animals. It is known as "V AC," 
an acronum for its three central elements: Vo11n- the garden or 
orchard; Ao- the fish pond; and Chong- animal housing for 
pigs and poultry. Together these elements comprise a highly 
intensive method of small-scale farming that makes optimal use 
of land, water, and the sun. Plants are used for food, fiber, and 
fuel, while all wastes are passed back into the production cycle, 
mainly through the anim;3l components (pigs, fish, poultry) .... 

My enchantment with bamboo and its intimate relationship 
with the Vietnamese culture initially blinded me to VAC. This 
traditional combination of interconnected elements is essentially 
a polycultural approach to food and fiber production that encom
passes the entire small farm ecosystem. 

It took time for me to recognize this system in action, and to 
realize its implications. As I got acclimated, I began to see that 
the patterns of Vietnamese agriculture are intricately interwoven 
with the culture of bamboo, the rice padi, and the intensive home 
garden system mentioned above. 

In my quest for "The Quintessential Vietnamese 
Permaculture," from which I could extract an idealized model, I 
overlooked the tenet that each site is unique. In addition, my 
observations were confounded by unfamiliar practices and my 
ignorance of cultural norms. Eventually, from the deep well of 
my permaculture training came the sage voice of Max Lindegger, 
saying, "Ask what it is that you do not know." 

I had begun investigating Vietnamese homesteads by analyz
ing each element, asking, "Why is this thing here, and what other 
functions does it support?" The system was too grand to take it 
all in at first. Finally, I began to grasp it: The garden supports the 
pigs and poultry, which support the micro-livestock in aquacul
ture, which support the gardens and food forest, which, in tum, 
support the farm family, who in tum support themselves! 

A conversation with a policeman/farmer on the outskirts of 
Boun Ma Thout expanded my field of view. First, I asked, "What 
is the strategy for placing your pond right in front of the house?" 
My thinking, of course, was that it seemed a logical place for 
intensive, "Zone One" gardening. 

He responded: "I'm a traffic cop all day in the city. Noise, 
pollution. It's crazy work. When I come home I like to sit on my 
front porch, fish in my pond, and catch my dinner. Doesn't that 
make sense? Besides, the local kiln buys the clay from people's 
yards and digs it out to make roofing tiles. Then there's a big hole 
that fills up in the rainy season, and voilti, you've got a pond that 
you got paid for, that you didn't have to dig!" Now that's 

, pennaculture1 
The farmer had stocked his pond with a variety of carp, 

catfish, and perch. During the monsoon, extensive flooding 
flushes captive fish out of the local ponds. In their place, river 
fish (and sometimes turtles, pythons, or crocodiles!) are depos
ited, making for a new menu. The farmer was stoic about the 
effects of the annual rainy season, accepting the new abundance 
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with gratitude. "Now my wife and I will have to learn new 
recipes." Going with the tlow, so to speak. Feral aquaculture. ti 

Excerpted from Raising tlie Drago1J: Bamboo Agroforestry i11 
Viemam, undated, [post-August, 1994]. Parts of this appeared in 
Permac11lt11re Acti\iist #34, June, 1996. · 

Three Sisters Permaculture 
7th Annual Pennaculture Design Course 

at Three Sisters Farm:•August 8-22 1 2004 

Three Sisters Farm is a bioshelter and market garden farm 
in rural Western Pennsylvania. Students participate 
in planning and design to bring our site closer to 
the ideal of sustainability. This certificate course 

uses hands-on training and team learning. 

Course leader Darrell Frey is ioined by Daninne 
Egizio-Hughes, Jeanine Jenkins, Chris Leininger, 

Christine McHenry-Glenn. and others. 

$950 includes food, camping, course materials. 

Defrey@bioshelter.com. 724-376-2797 
Three Sisters Form 134 Obitz Rd. Sandy Lake, Pa 16145 

www.bioshelter . .com 

HopeDance 
Magazine,a 
national magazine 
promoting the dialogue 
between social justice 
advocates, spiritual 
- transformationalists 
· and the 

environmentalist 
community ... all the while 

strengthening the sustainability movement. 
Go to www.hopedance.org and sub (6 issues a 
year.for $15), email subs@hopedance.org or send 
$3 for a sample copy to P.O.Box 15609, 
San Luis Obispo, CA 93406. 

Some of our special issues have included: 
• Food Forests • Ecov ill ages 
• Right Livelihood • Natural Building 
, Permacufture • Globalization 
, Peace/Non-violence • Affordable Housing 

"What a breath of fresh air, "writes Barbara Ki~slover. 



REVIEWS 
Another Kind of Genocide 
review by Toby Hemenway 

DAVID THEODOROPOULOS 
Invasion Biology: Critique of a 

Pseudoscience 

Avvar Books, Blythe CA. 2003. 

237+xiv pp. Paper. $14.50 

One of my favorite ways of setting off small 
explosions is to tell a group of gardeners that I 
have no dislike of invasive plants. Since the 
polarization over the natives-versus-exotics 
issue is fierce, the discussion quickly heats up. 
But lately I've noticed some thinning of the 
ranks of the natives-only army, and the debate 
has grown much more nuanced and sophisti
cated. Many people still cling to the simplistic 
battle cry of "natives good, exotics bad" that 
was once almost the only view to be heard--or 
to get funding. But the murmurs of a few 
questioning voices have now grown to a full
scale argument, with a growing body of data on 
the "don't blame exotics" side. 

David Theodoropoulos, a conservationist 
and founder of an excellent resource for seeds 
of multi-functional plants, J.L. Hudson 
Seedsman, has waded into the battle with an 
arsenal of scholarship. His book, Invasion 
Biology: Critique of a Pseudoscience, ranges 
beyond an examination of invasive-plant 
science (more properly, the lack it) and also 
explores the psychological, political, and 
cultural reasons behind our eagerness to hate 
certain species. 

Theodoropoulos opens by reviewing the 
underpinnings of the anti-exotics movement, or 
invasion biology-the idea that certain 
organisms belong in certain places, and others 
don't. Quickly we see that unlike most 
scientific reports, papers in even academic 
journals such as Conservation Biology and 
Restoration and Management Notes bristle 
with xenophobic rhetoric: "all [species] should 
be treated as threats ... unless proven 
otherwise." Species are labeled "nefarious," 
"stealing," "stormtrooper plants," and 
"intruders" that should be "weeded out" to 
"prevent their escape." Hardly the language of 
objective science. 

Good science also requires that definitions 
and operating terms be rigorous and uniformly 
applied. Yet invasion biologists have not 
defined their terms and use them in varying. 
idiosyncratic senses. The usage of the words 

native, exotic, diversity, natural community, 
and other terms slip and slide in Humpty 
Dumpty fashion: The words mean whatever 
they want them to mean. What is a native? In 
the most recent one percent of the Earth's 
history, figs and breadfruit have grown in 
Wyoming, and neotropicals in Alaska. Elms 
and chestnuts thrived in California in the early 
Pleistocene-just yesterday. But no one calls 
them native to those places. And many species 
labeled as native turn out to have arrived a few 
years before, or a century ago, or 500 years. 
Native seems to mean simply, "It was here 
when I got here." 

What defines a native's range? Monterey 
cypress, osage orange, and black locust are 
being exterminated as exotics only 100 miles 

INVASION BIOLOGY 
CRITIQUE OF A PSEUDOSCIENCE 

lhvid I. Thcodoropoulos 

from their accepted native habitat. Yet species 
can naturally extend their range that far in a 
few years. 

And what is diversity? A patch of exotics 
and one of native plants can both offer equally 
high diversity, in all of the term's accepted 
meanings, whether number of species, species 
turnover, or relative abundance of each species. 

Theodoropoulos reviews the claims of the 
invasion biologists: that we are in an invasive
species crisis; that humans are moving species 
faster and farther than nature ever could; that 
many species have become extinct solely due 
to exotics; that invasion corrodes ecosystem 
processes, lowers diversity, and is destroying 
our wildlands. Admirably, he goes to the 
original sources cited by the doomsayers, and 
shows that the data do not support a single one 
of these claims. Purple loosestrife, the poster 
child of invasion biologists, harbors slightly 
more native insects and birds than nearby 

native plants. It also is an excellent nutrient 
accumulator, thriving primarily in-and 
cleaning up:--polluted waters (which hints at 
the real reason for its abundance). There is no 
evidence that tamarisk. scourge of the 
southwest, has displaced any native species or 
changes riparian hydrology, and it too supports 
as many species as natives (including a rare 
flycatcher), and more species than indigenous 
cottonwoods. Theodoropoulos hauls out bags 
of similar evidence on all the big-name 
invasives and many lesser ones to firmly scotch 
the prejudice that non-natives alone can harm 
ecosystems. 

Obliterating the claim that humans have sped 
up dissemination of species, Theodoropoulos 
cites, among many, Darwin's studies of 
individual birds and insects carrying dozens of 
seed species a few to thousands of miles. 
Multiply that by billions of animal carriers, and 
it equals or dwarfs human plant exchanges. 
Fifty years after isolated Krakatau blew up, 
1100 species had crossed open ocean to 
repopulate the island. Other evidence of the 
astounding rate of natural transport is offered 
in abundance. He notes also that the mixing of 
the Red Sea and Mediterranean biotas caused 
by the Suez Canal, as rapid and large-scale an 
exchange as we are likely to encounter, seems 
not to have resulted in any extinctions. 

The book also reveals the connection 
between invasion biology and the pesticide 
industry. A founding board member of the 
California Exotic Pest Plant Council is a 
Monsanto executive who was instrumental in 
developing Roundup. The.industry generously 
funds these councils and similar organizations. 

Invasion biology also suffers from number 
bloat. An oft-cited paper by noted biologist 
David Pimentel states that exotics cause $137 
billion in damage every year, but examination 
quickly reveals some wild assumptions and 
flagrant bias. Loss from cats is pegged at $17 
billion (12% of the total!) but the basis is 
speculation on the number of birds killed and a 
$30 value for hand-rearing each bird, when 
little money is actually spent replacing dead 
birds. And why aren't rats, mice, and crop
eating birds that are killed by cats subtracted 
from this absurd number? Theodoropoulos 
rightly suggests that by this logic, we should 
puff the total cost into the trillions by adding 
the estimated price of restoring all Midwest 
farmland to pristine prairie. After all, corn and 
soybeans may be the continent's most 
widespread and damaging invasives. 

The author barely suppresses laughter as he 
shows the contradictions of this so-called 
science. When native species drop mulch, fix 
nitrogen, attract new pollinators, or create 
shade, it's called beneficial. When an exotic 
does exactly the same, it's labeled ecosystem 
disruption. The bias dies hard: Researchers 
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found that native plants dominate undisturbed 
prairie (10,700 natives to 2 wild carrots) while 
exotics require disturbed soil, yet they still 
opened their paper with "Invasion by exotic 
plant species is a serious threat to the integrity 
of natural communities." One proponent of 
natives recommends we "choose breeding 
stock carefully to avoid inbreeding and genetic 
contamination," forgetting that you can't avoid 
both simultaneously. And on and on. 

So what's happening here? If the data do not 
support it, why the rage and fear toward non
native species? Here Theodoropoulos turns, in 
the middle third of the book, to the psychology, 
politics, and pseudoscience driving the hate 
campaign against non-natives. 

Humans have an innate and sometimes
justified fear of change in our environment. 
Change may introduce a potential danger, 
hence one reaction to change is fear unless we 
examine the fear or make its cause conscious. 
Also related is xenophobia, fear of the other. 
For animals at the mercy of their environment, 
these can be useful defense mechanisms. But 
for animals who have evolved into technologi
cal humans, they are destructive atavisms that 
isolate us from nature. 

As one illustration, the author describes the 
native-plant campaigns of Hitler's followers, 
though he is very careful not to call exotics
haters Nazis. He believes invasion biology is 
rooted in the same fears and prejudices that 
power Nazism and other racist, genocidal 
ideologies. A desire for genetic purity and 
preservation of the homeland, dissatisfaction 
with current status, an easily identified enemy, 
and a simplistic answer-extermination-are 
elements that these ideologies share. And he 
does call invasion biology an ideology, 
demonstrating that it cannot justifiably be 
called a science. In no scientific discipline can 
data be suppressed or used selectively to 
support a preconception as is done in invasion 
biology. Pseudoscience is known for refusing 
to acknowledge conflicting data, not testing 
assumptions, exaggeration of limited truths, 
and circular arguments. ("If it's not native it's 
bad, and the reason it's bad is because it's non
native.") Invasion biology fits this pattern. 

We greatly prefer to find simple, physical 
causes for problems and then eradicate them. 
We're very good at spotting and killing 
enemies, and we feel virtuous while we do it. 
We're far less successful and confident when 
causes are multiple, the solution requires 
changes in our thinking, and the "enemy" is 
our own behavior. 

Any harm resulting from introduction of 
non-native species should be blamed not on the 
species themselves, but mainly on human 
destruction of habitat and on practices that 
change landscapes so they no longer support 
their native vegetation. Non-native species are 
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almost never capable of competing success
fully with species in an intact native ecosystem. 
(The author points out one oft-heard contradic
tion here: that exotics often drive out the better
adapted natives. Say, what?) Clearing, soil 
disturbance, creation of sunlit edges, harvest
ing: and the other collateral damage of 
development all degrade native habitat to render 
non-natives more suited to the new conditions. 
Thus yanking the exotics will do no good
they'll come back faster than the now-handi
capped natives under the changed conditions. 

Another harmful manisfestation of exotic
species hatred is our hubris: the conviction that 
we know better than nature which organisms 
should be living somewher!!. Eradication of 
non-natives has often had a Vietnam-village 
effect of destroying what we are trying to save, 
and can in fact damage ecosystem function 
more than the exotics. Evidence is mounting 
that the vigorously growing blends of native 
and non-native plants that "invade" damaged 
land are yet another example of nature's 
wisdom and resourcefulness. Nature creatively 
mingles both native and exotic without 
prejudice, using all resources available to 
throw a green Band-Aid over ravaged 
landscapes. We demean her intelligence and set 
back the healing process when we hack away 
these recombinant communities. The book's 
final section uses this view as the basis for a new 
relationship with human-dispersed species. 

Theodoropoulos seems to have modeled his 
book on The Origin of Species, wherein 
Darwin assembled an overwhelming number of 
examples to support his view and in effect 
crushed his enemies by sheer weight. Invasion 
Biology is similarly exhaustive, which at times 
makes for repetition, although I think the 
author was right to show. that he was not just 
selecting a few isolated favorable examples. 
His ranging into aspects of psychology and 
politics carries him into fields where he is not 
well-versed, but these are territories that are 
clearly relevant and needed inclusion. He has 
opened the door for specialists to follow and 
deepen his opening arguments that link the hate
speech of invasion biology to its cultural roots. 

The book is self-published (and cheaply 
bound-my copy's binding is failing) and 
deserves a much wi~er readership than its 
limited distribution is getting. If you find 
yourself incensed at what you've read here, or 
are asking, "But what about ... " you should 
read this book, as this review can only hint at 
the wealth of evidence and arguments. And it's 
just the thing for permaculturists confronted by 
natives-only partisans. It is available from the 
author (David Theodoropoulos, Star Route 2, 
Box 337, La Honda, CA 94020 USA, 
www.dtheo.com/BookOrder.htm). Or ask your 
bookseller to order it, and get it on the shelves 
~~~~~- ~ 

Natural Builder's Sourcebook 
Review by Peter Bane 

BILL STEEN, A THEN A STEEN 
& EIKO KOMATSU 
photos by YOSHIO KOMATSU 
Built by Hand 
Vernacular buildings around the world 

Gibbs Smith. Salt Lake City. 2003. 

469 pp. cloth. color photos. $50.00 

What a wonder are the many works of 
humanity! And what marvelous tales the 
creators of this book must have gathered in 
their journey to the far comers of the inhabited 
world. This splendid collection of annotated 
photographs illustrates the vast variety of styles 
and materials used by people in traditional (and 
some untraditional) cultures around the world. 
Five hundred images from 65 countries and five 
U.S. states delight the eye and astonish the mind. 

An elegy of mud, stone, and straw, the book 
is meant to draw the viewer/reader into its 
world: You open it up and you are gone, sailing 
the Gaian galaxy from Tunisia to Lombok by 
way of Yemen, Peru, and Bhutan, straight 
through the heart of the Earth . The authors 
place their work in the tradition of vernacular 
classics: Rudofsky's Architecture without 
Architects and The Prodigious Builders, and 
Oliver's Dwellings: The House Across the 
World, but in its globe-spanning reach, lush 
color format, and stunning imagery, it also 
evokes Arthus-Bertrand's Earth from Above, 
the encyclopedic photo essay of the planet 
taken from balloons and small aircraft. 

In a book devoted to photos of structures, 
the structure is minimal. Eighteen chapters are 
organized into roughly four broad parts: 
Materials (Earth, Stone, Wood, Bamboo, 
Thatch, and Combinations) and Contexts (in 
the Earth, on the Water, and Mobile), where 
the emphasis is on dwellings; Special Func
tions (Agricultural, Communal, Religious, 
Public) and Architectural Features (Entryways, 



Windows, Sculpted forms, and Decoration) 
complete the book. Wedged in the center, a 
slender chapter on climate-modifying technolo
gies highlights wind scoops; porches, overhangs, 
and other accommodations. There is no index
you are meant to wander through the pages. 

The text too is brief: four to seven para
graphs introduce each chapter and most 
photographs are captioned with a sentence or 
two of explanation. Perhaps we can understand 
it this way: Though the cultural traditions 
surveyed by the book's many photographs are 
long and diverse, the elements of vernacular 
building, outlined in its simple format and lean 
text, are spare: roofs, ventilation, endurance, 
economy of construction, adaptation to 
weather, and the telling of stories, both 
individual and cosmological-so many stories 1 

Though the armchair traveller visits more 
than three score countries from most major 
cultural and climatic regions of the world, 
nearly half the images between these covers 
derive from a handful of West African nations: 
Burkina Faso, Cote d'Ivoire, Mauritania, 
Ghana, Senegal, plus Yemen, Indonesia, and 
Japan, where the scenes must have been 
particularly rich and exotic. A few regions 
seem to have been slighted, but what is 
represented is generous enough for many 
months of visual pleasure. The painted 
bungalows of Martinique and shingled 
churches of Finland, along with the cordwood 
barns. of Michigaa, tabby ( oyster shell) 
churches of the Carolina coast, chinked log 
cabins of Appalachia, and the truly new 
vernacular houses (which the book invokes) of 
New Zealand and California with their adobe 
brick walls and sod roofs either have, or will 
yet have to find their own rapporteurs. 

Though buildings are the stars in this book's 
firmament, its creators have not neglected the 
builders, who feature prominently in Yoshio 
Komatsu's fine photographs along with many 
of the plants whose parts make up the houses. 
We are treated to crisp compositions of 
finished buildings, but also to interiors and 
scenes of construction and repair. Of particular 
delight are facing pages with parallel forms 
from far distant regions: hill towns in Yemen, 
New Mexico, and Portugal meet in one such 
tableau; thatched villages in Ethiopia and 
Indonesia are twinned; a spiralling minaret 
from Iraq reaches toward the same heaven as a 
Lutheran steeple in the Tyrol. 

Heavy paper and quality printing match the 
subject and the book's sturdy price, but the 
review copy we received has already shown 
signs of faulty binding, so check yours 
carefully before buying. A deep well of 
inspiration for natural builders and a visual 
primer in cultural anthropology, Built by Hand 
would make a fine gift for anyone interested in 
the arts and design. · c,. 

Coming Into its Own 
review by Peter Bane 

CATHERINE WANEK 
The New Strawbale Home 
Gibbs Smith. Salt Lake City. 2003 
188 pp. cloth. color photos. $39 .95 

This large format, photo-rich book glows 
with the gold of ripening barley fields. It is rich 
too, with a harvest of learning from the past 
decade of experimentation in the young field of 
solar-savvy, earth-friendly architecture. 
Catherine Wanek is a filmaker, former 
publisher and editor of The Last Straw, and co
author of The Art of Natural Building. Her 
luscious photographs will do much to spur the 
21st century "revival" of straw bale building. 

Strawbale sparked the natural building world 
from a gleam in the eyes of a few into a 
worldwide conflagration, when, in the early 
nineties, a few pioneers in the Southwest 
salvaged an obscure, tum-of-the-century, 
Nebraska innovation (using bales like bricks) 
from the mouldering compost heap of building 
history. The bale house is an authentic 
American early industrial contribution to the 
world's vernacular architecture. Houses from 
190S (Nebraska) and 1938 (Alabama), still in 
use, have inspired thousands of builders from 
the Roaring Fork to Romania and from Mill 
Valley to Mongolia. Building with bales, it 
turned out, was a fun way to build community 
while putting up walls-the perfect transition 
from modem mass housing to neo-traditional 
popular forms. 

This book draws on 41 North American 
examples from the regions where strawbale 
excels: the arid Southwest, including Califor
nia, the snowy northeast (Ontario, Quebec, 

Massachusetts, Vermont, and New York), and 
the innovative Pacific Northwest (BC, Idaho, 
and Washington). Though not limited to these 
·regions, it seems to have reached its fullest 
flower in these areas where it has been most 
extensively explored during the past decade. 
The houses are photographed inside and out 
with emphasis on a wide variety of details. A 
few paragraphs of text give a sense of the 
owner's story. Each essay is accompanied by a 
floor plan and capsule information about size, 
builder, location, cost, and structural choices. 
By grouping the examples according to some 
themes: Small Houses, City Buildings, Family 
Homes, Art Pieces, and Building in the 
Country, the author gives herself room to 
explore ':'arious functional aspects of the 
building process, for example, working with 
subcontractors, choosing post-and-beam or 
load-bearing walls, etc. Short essays and 
interviews of owners offer personal perspec
tives .. A list of architects, consultants, builders 
and resources at the end includes a short list of 
strawbale buildings that may be visited by the 
public. 

The New Strawbale Home is an unusual 
blend of artful expression and practical advice. 
Wanek's long years sifting through the reports 
of pioneering fieldwork have served her well. 
Though this elegant large-format work is 
dominated by her fine photographs, the text is 
more than filler: it gives sound, pithy advice to 
the owner-builder or the owner-contractor. The 
author punctures some common myths about 
straw bale: It's not dirt cheap, though if you 
build yourself, you can save a lot of money. 
She also distills a great deal of hard-earned 
wisdom, both about the building process, and 
about the new synthesis of earthy materials 
with solar design smarts. As a visual artist, 
Wanek is able to offer some helpful advice for 
the creation of beautiful spaces: "Straw bale 
walls are all about the holes. What you do with 
the holes makes it interesting." 

With thousands of examples in North 
America today, straw bale has moved off the 
fringe, if not quite fully into the mainstream. 
Professionals have taken it up and the prospec
tive strawbale owner will likely be able to find 
an architect with experience in most parts of 
the country. But the professionals don't have 
all the answers yet. Much innovation continues 
in the trenches, and more can be learned from 
books, videos, and workshops. 

It figures, however, that with only a few 
thousand custom-made and owner-satisfied 
houses across the continent, you won't be 
likely to find one on the aftermarket soon. So if 
you're lured by the appeal of strawbale's energy 
efficiency, deep window reveals, and the mar
riage of earthy tones with a modem aesthetic, 
this book is great place to start dreaming about 
and planning your own new home. A 
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• • • from the Regions 
Why go to Albania? 
The remarkable success of Alba
nian permaculture 1999-2003 

Rosemary Morrow 
Why go to Albania? Because I was asked. 
World Vision Australia (WVA) had been 

involved in a relief mission for half a million 
Albanian refugees from Kosovo in 1999. When 
the refugees returned to Kosovo, WV A offered 
its remaining funds to its local partner, World 
Vision Albania (WV Al), to assist it to change 
its focus from relief work to agricultural 
development. 

Two consultants were contracted to survey 
agriculture in Albania and to make recommen
dations. They worked on an economic model of 
agriculture and large-scale works. Torn Sizer, a 
perrnaculturist with WV A, asked me to visit 
Albania with him to look at the feasibility of 
permaculture for the country . 

To prepare for the trip, I read all I could 
find about society and agriculture in Albania; 
there turned out to be very little. There are 
some disturbing stories about the hard days of 
Stalinist communism, and of the pyramid 
schemes, and of the people's anger with the 
government. 

Why me? I guess because I had worked in 
countries newly emerging from very strict 
isolationist communist economies, and 
countries newly emerged from war and civil 
war. Also I knew a little about Albania and I 
was intrigued. I was also familiar with 
bureaucratic procedures in countries with line
command information and activities (I), and 
especially I understood the problems farmers 
face when handed back traditional land after 
spending more than SO years in collectives 
under strict direction from higher up. 
A sketch of the country 

Albania is a tiny corridor country of great 
antiquity, a situation which Albanians value 
but also accept rather casually . It has been 
over-run and occupied countless times from 
east to west and west to east. Conquered by the 
Turks in the 14th Century it was long ruled by 
the Ottoman Empire, and as a consequence, 
many Albanians are Muslim. After achieving 
its independence in 1912, the country was 
occupied by Italy during World War II, and has 
recently been in upheaval because of wars in 
the former Yugoslavia. Albania's area of 
nearly 29,000 sq. km. makes it slightly larger 
than the US state of Vermont. The rugged 
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geography consists of a narrow coastal strip of 
418 km along the Adriatic Sea and superb 
mountains, which rise to 2700m (9000 ft.) in 
the north. About 20% of the land is arable and 
approximately half is forested. There are 
ancient ruins on most mountain peaks. The 
country also has significant lakes and deep 
valleys. 

The .;mall capital city Tirana (pop. 
200,000), located in the central foothills , has 
great m.,ural beauty. In the late 19th and early 
20th centuries it was fashionable for artists to 
paint romantic scenes there. 

With mountains, valley, coastal plains, 
rivers, and lakes, Albania's wide range of 
ecosystems offer possibilities for a diverse and 
rich agriculture. Many traditional systems are 
being revived : everything from glasshouses for 
tomatoes on the coastal plain, to transhumance 
of goats, to sheep with shepherds on the 
mountains. 
Agriculture in Albania in 2000 

Agriculture is the most important sector of 
the economy, employing 60% of the work 
force. Agricultural output represents 55% of 
GDP, making Albania the only European 
economy to which agriculture contributes more 
than half of GDP. 

Food security is a problem because: 
1. Agriculture is mainly for subsistence: it has 
a very high home-consumption rate. 
2. Low levels of productivity contribute to 
high poverty, with an estimated 30% of 
households living in extreme poverty. 
3. An estimated 25-30% of farm households 
are supported by one or more family members 
working outside the country. 
4. Access to basic foods is a problem 
especially in the north and northeast. 
S. Heavy reliance on food imports and aid; for 
example, it imports 45% of its grain needs
more than US$50 million last year. The main 
agricultural exports are natural and cultivated 
medicinal plants, spices, and herbs . 
6. Poor roads and other infrastructure pose 
major limits to agriculture. 

While Albanian vegetables have export 
potential in European markets because of their 
early harvest, many major regulations and 
controls would have to be resolved first. 
A profile of Albanian agriculture 
• Farms are small-often only 0. l-0.2ha 
(0.25-0.S ac). 
• Farming and livestock techniques are 
intensive; TB is increasing among livestock. 

Management is poor, technology outdated, 
and productivity low. 
• Product quality is generally poor. 

Extensive irrigation schemes are often non
operational; techniques are outdated . 

Farming is labour-intensive with only 
limited use of outdated machinery. 
• Farmers lack access to credit. 

Market, communications, and transporta
tion infrastructures are poor. 
• There is a limited market in land (sale and 
rent). 
• Government support, via research and 
extension, is scant. 

Farming is deteriorating because of lack of 
capital in some areas. 
• Increasing animal numbers in the moun
tains is leading to overgrazing. 
• No reliable selection techniques are used to 
improve animals or plants. 
• The forests are under assault for timber and 
firewood, and they are grazed. 

It is notable that privatization resulted in 
550 State farms being broken up into 470,000 
small family farms. Given their bad experiences 
with communism it is difficult to get farrners to 
form land associations or cooperatives, which 
means that it is also difficult to introduce 
mechanisation or economies of size. (2) 
Society in Albania in 2000 

The country threw off a horrific and 
repressive communist government in 1990. 
However, with their hatred of the old regime 
people were encouraged to destroy all evidence 
of it: millions of old olives, grapes, figs , 
apricots, and other trees were uprooted and 
destroyed. 

Then the country settled and made good 
progress economically and socially. But it was 
a new, fragile, and emerging nation. Some 
disastrous speculation through pyramid 
schemes in 1997 caused almost the whole 
population to lose its money. Again a period of 
rampage followed which destroyed most of the 
remaining crops and much infrastructure. 

Such traumas as these leave people with 
low trust in government and each other, and 
often wary of change. In addition there is a 
feeling of competition between the people in 
the north and those in the central/southern 
areas of Albania (there are two dialects). In the 
north, blood feuds revived. Government and 
other officials appear to lack the conflict 
resolution skills, policing, and public education 
policies necessary to control this. 

Large numbers of men left the country to 
work as guest workers overseas . Many farmers 
are now women with children, or very elderly 
people. Structures to assist with the new small
scale agriculture, such as extension services, 
did not exist or were rudimentary. With a 
resurgence in Islam some girls are kept out of 
school or leave school early. In addition there 
were no networks for women such as those that 
existed in other communist countries. Under 
these conditions women have become isolated. 



There was little non-formal adult education 
available to farmers, or to women in agricul
ture, hygiene, safety, childcare, and so on. (3) 

Farmers had no guidance for use of the 
chemicals pouring into the country, nor was 
there assistance in managing livestock, so 
numbers were building up and degrading the 
land. Traditional forests were being felled. 
Traditional water canals were "nobody ' s" 
responsibility anymore and were falling into 
disrepair. 

People distrusted banks and financial 
institutions and so shunned credit. Financial 
advi<:e was available but the knowledge to use 
it wasn't there. 
Would permaculture be relevant and 
acceptable? 

Tom and I went to Albania in July 2000 to 
conduct a feasibility study. We arrived in 
Tirana and were taken in hand by Sokol (Koli) 
Stafa, a young Albanian man working with 
World Vision Albania. He was to play a pivotal 
role in the success of our efforts. Tom, Koli, 
and I envisaged three phases in the project: 
J. Feasability study 
2. PDC course and training of trainers 
3. Follow-up for translations, an association, 
and projects. 
And the outcomes we hoped for were: 
• Albanian permaculture trainers 

Permaculture texts in Albanian 
• Government acceptance of permaculture 
• Widespread knowledge of its potential 
among NGOs and !Os (Intl. Orgns.), universi
ties, and others. 
• Permaculture practices to start quickly after 
the course so Albanians could visit, see, and 
learn from the demonstrations. 

To apprise ourselves of the situation of 
Albanian agriculture, we visited many farmers 

A chicken explores a corn crib in Albania. 

to sec how they lived and what they farmed, 
and spent a lot of time listening to people 
explaining their lives , aspirations, and 
problems. We grouped our findings under: 

Environment; 
Agriculture ; or 
Society, especially women. 

The need for permacu\ture in Albania was 
apparent from what we learned . The next step 
was to seek out the local leadership. 

We met and asked NGOs, IOs, government 
agriculture staff, university agriculture staff, 
students, and others if they were interested in 
attending a one-day seminar on permaculture. 
ln order to convey the import of our message, 
we had translations made of definitions of 
pcrmaculture and spent considerable time with 
the interpreter. The responses were very good. 

At the seminar, questions were asked and 
suggestions were given for the direction of the 
project. WY Al decided to go ahead with a full 
Permaculturc Design Certificate course, and to 
offer it to key people in agriculture from all 
over Albania. ln addition, all the WY Al staff 
would be offered a short course. At this point 
we wrote a report about our findings and our 
progress for WV A. (4) 

For the course to be successful preparations 
had to be made well in advance. 

At this point Koli Stafa moved from the 
wings to center stage. In every good 
permaculture project I have been involved 
with, there is at least one person whose 
imagination is captured by the vision of what 
permaculture can be. In Albania that person 
was Koli. (5) 

Before they can successfully manifest 
permaculture, however, these visionaries need 
an understanding of the threats that 
industrialised agriculture presents to the 

environment and to 
future generations. 
Koli asked very hard 
questions. He 
demanded in-depth 
responses . He wanted 
good information, and 
Tom and I worked 
hard to give him 
accurate and balanced 
data. He then decided 
to put his energy into 
permaculture and he 
turned out to be a very 
gifted manager. 
Without him 
permaculture in 
Albania could not have 
been the success it has 
become. 

Koli undertook 
the preparations. More 
than 70 people applied 

to do the PDC. Twenty were accepted to ensure 
that the learning could be participatory and 
personal. We aimed for 50% women. Koli 
selected the participants to ensure a mixed 
group of ages, from different disciplines and 
different regions of Albania. This broad 
introduction of permaculture to many profes
sions and sections is very important in post
communist countries. Because learning is 
deeply respected in these societies, academics 
and government officials can strongly 
influence policies and projects. The converse is 
also true: people in high positions can stop 
projects if they have no understanding of or 
sympathy for the methods. 

At this point, Tom and I returned to 
Australia, and Koli got to work . Initial 
translations were made of key permaculture 
documents. Three people were asked to read 
permaculture in English and to be available as 
supplementary interpreters. Vocabulary lists 
were provided in Albanian and English. A 
venue was booked with heating, electricity, and 
water-none of these could be assured in most 
of Tirana. Farmers were visited to ensure that 
we could do field visits . About half the 
participants would live in. 
Our second visit-the PDC and its outcomes 

The PDC took place in Tirana in early 2001 
with 21 hand-picked, highly professional 
participants from an applicant list of 76, 
representing six different regions and 16 
different government agencies and non
government organisations . Using training 
methods that were learner-centred and varied, 
we introduced many new concepts and drew 
heavily upon the expertise of the participants. 

An Introductory course to permaculture 
was also offered by John McKenzie of WV A to 
all staff of World Vision Albania . Finally I 
held a short course in Adult Leaming methods 
for permaculture at the end of the PDC, and 16 
people attended this. 

John and I were keen to act as resource 
people for WV Al and the course. I spent some 
days before and after the course with the young 
project officers in the Lezhe, Ylore, and 
Albasan offices assisting them to add 
sustainability and reduce risk in their projects 
by implementing permaculture principles of 
diversity, self-reliance, small-scale start-up, 
and monitoring . 

The range of outcomes was impressive. The 
Albanian Permaculture Association (APA) was 
established; the Agricultural University of 
Tirana decided to introduce Permaculture 
firstly as an elective subject and later as an 
obligatory one; OXFAM Great Britain offered 
to develop the first Permaculture newsletter in 
Albanian; two permaculture texts were 
translated from English to Albanian; a list of 
526 plant names was translated from English to 
Albanian and vice versa; and WV Al offered 
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the use of their address and a desk in their 
office to APA during its start-up time. 

Further diverse outcomes were anticipated 
since all participants were anxious to imple
ment permaculture into their work and home 
lives. Kali of WV Al monitored the third phase 
of the project to see what the constraints and 
potentialities were for the graduates after the 
course. 

And what happened next? One unex
pected result was that WV Al was came to be 
seen as the lead NGO in sustainable agricul
ture. It had to decide whether it wanted to go 
down that path. Certainly, no other agency was 
doing it. 

Three months after the PDC, Koli Stafa 
reported that most of the participants were in 
regular contact with the WV Albania Agricul
ture Coordinator. The PDC course participants 
formed a local association, described below, 
which allows them to continue to share ideas 
and support each other in their Permaculture 
endeavors. Many from them are working on 
small projects in design, policy, translation, 
training, or developing training materials. This 
is helping to cement their learning in the 
Permaculture fie)d. 
Significant events 

As a result of the highly successful PDC, 
the Albanian Permaculture Association was 
established as the first national permaculture 
NGO in Albania. The APA has key members 
in the pr_efectures of Vlora, Elbasan, Librazhd, 
Durres, Kor',e, Tirana , Lezha, Shkodra, and 
Dibra. All members have impacted their 
professional work and communities by using 
permaculture methods and techniques. The 
APA's 21 members, all Permaculture Design 
Certificate holders, have the desire to work 
together to design a healthy and sustainable 
future in Albania. 
Miniprojects in process 
• Final edit of The Earth User's Guide to 
Permaculture. Endrit Kullaj, Edlira Mulla, 
Sokol Stafa. and Mevlud Hallidri are all 
contributing to the final translated version of 
my book, which will be used as the main text 
for students in the universities adopting the 
Permaculture elective. 
• Farmer training in Sure! village. Edlira 
Mulla has expressed the interest to be a trainer 
for this small session . There is a possibility to 
establish a training center there, where 
Permaculture training could take place 
regularly. A Finnish NGO is ready to support it 
with facilities and teaching materials. 
• Farmer training in Lezha (Zejmen com
mune). Gjon Gaspri, a professional agronomist, 
will undertake the project. Tofik Fugarini from 
Oxfam Shkodra will provide technical 
assistance for this course. 

Science Counsel of Tirana Agriculture 
University approved permaculture as an 

52 PER MA CULTURE ACTIVIST • #52 

elective course. 
Endrit Kullaj has 
prepared the 
prograrri and 
worked closely 
with this endeavor. 
Dr. Rexhep Uka, a 
University teacher 
and member of the 
APA, has an 
interest in lecturing 
in permaculture. 
The Education 
Ministry Council 
must still approve 
the new subject, 
and the University 
Directing Board 
still must make the 
decision to apply 
Permaculture as an 

Rosemary Morrow with participants in the Albanian design course. 

elective for a specific year. 
Introduction of permaculture to the 

Agriculture University of Kor(,e. This 
University did not have electives in its 
curriculum at the time. but they were making 
steps toward adding them in Fall '01. Univer
sity officials see Permaculture as a future 
elective in their curriculum. Ilir Ni',ka and Ardi 
Goce, both teachers at this University are 
working on this subject with the support of 
APA. To help facilitate the establishment of 
Permaculture as a elective matter in the 
University, a delegation from APA (Mevlud 
Hallidri, Tofik Fugarini, and Sokol Stafa) met 
with the chiefs of Kor(,e Agriculture Univer
sity. This meeting was deemed successful. 
• Cooperation between AP A and the 
"Environment and Education Institute." The 
aim here is to establish Permaculture as a 
subject in the environmental courses for high 
school teachers and students. 
• Introduction to Permaculture Course. 
Organized by Hamil Salkurti and supported by 
SNV, the course has been successfully 
completed in Peshkopia. 
• Training in Bathore. Together with "Global 
Care," we are working for future possibilities 
in Bathore, a severely poverty-stricken suburb 
of Tirana. The training sessions would target 
woman, and would focus on sustainable living. 
Global Care, a humanitarian organization, has 
expressed interest in cooperating with the 
APA. Evis Stafa, Edi Mulla, _and Manola 
A vdolli will contribute to this project .and work 
in this area. 

In order to cement the knowledge received 
at the PDC course as well as to empower the 
relationship between APA members, visits to 
the permaculture base in Shkodra (Oxfam) and 
the permaculture base in Cegraj, Macedonia 
(CARE) have been organized. A small report 
will be available after each visit. 

Problems encountered, lessons learned 
Requirement of proficiency in English for 

the PDC course. The trainers for this first 
course were English-speaking, and as transla
tion of the entire course would have doubled 
the timeframe, it was not a realistic undertak
ing. As a consequence, many qualified 
candidates could not attend due to their 
inability to speak English. This constraint 
prevented us from reaching the target 30% 
female participation. To prevent misunder
standing or loss of information due to the 
course taking place in a language other than 
their native tongue, simultaneous translation 
was provided for a small group by Endrit Kullaj. 

Important texts were translated and 
provided in Albanian, and the train-the-trainers 
session qualified several PDC course partici
pants to hold their own training sessions. This 
provided another level of trainers who can now 
reach native Albanian speakers who would find 
permaculture techniques relevant to their lives 
and work. 

Time constraints in the translation of the 
permaculture texts. 
The translators were not able to complete the 
translation of the texts before the course due to 
the time constraint and the low budget. After 
many long hours, the translators were able to 
produce a draft for the PDC participants, but a 
polished, bound version of the book is still 
forthcoming. 

Due to the limited availability of the 
trainers, the tight time frame was difficult to 
adjust. In the future, it would be useful to 
provide the texts to the participants in advance 
to allow them to become comfortable with the 
concepts on their own before the course. This 
first course was a learning experience in this 
regard, and the hard work done in this time will 
make preparation for future courses much 
easier. 

Selection of field work. Long distance 



communication with the trainers leading up to 
the course made the selection of field work 
sites difficult. As with any pilot project, a best
guess was made with suggestions from WV 
Australia, and adequate sites were identified . 
Recommendations 

Permaculture Design Course for Women. 
PDC courses for women will come as the result 
of different short courses in Bathore, Surrel, 
Lezha, etc . In Albania , women are the most 
active in farming and household gardening and 
would greatly benefit from training in 
techniques for sustainable Jiving. 

Permaculture Design Course for 
Extensionists . A PDC course focusing, on 
extensionists from each of the agriculture 
extension offices throughout Albania is a must. 
The students of this course will be expected to 
organize short courses for their colleagues in 
their respective offices so that the information 
will be spread to as many specialists as 
possible in all areas of Albania . This PDC will 
be organized by Albanian permaculturists 
certified at the Tirana PDC. 

Water Harvesting, Water Storage, Keyline, 
Sanitation, and Hygiene Course. According to 
the statistics of the Agriculture Ministry, 
approximately 70% of Albania ' s cities and 
villages have water problems which stem from 
poor water management. To help solve this 
problem, a link must be made between 
specialist subject areas including ecology, 
agronomy, soil science and soil mechanics, 
hydrology, hydraulic sociology, and econom
ics . Research for a course addressing this issue 
is currently underway. 

Attention should be given also to the 
following recommendations: 

Earthen Building in 
Thailand 
Brendan Conley and Janell Kapoor 

Buddhist monks, Thai students and 

professionals , villagers displaced by develop
ment projects, and about 500 international 
volunteers began last November to build 
Thailand's first earthen village. In 1999, the 
government's construction of Lam Khan Choo 
dam flooded a village, and the newly homeless 
people protested in Bangkok . They were 
beaten, gassed, and jailed, but after years of 
peaceful protests they were finally given a lo·an 
to purchase land. Having learned the power of 
collective action , the villagers set up a 
cooperative with the goal of building a self
reliant, sustainable community . In order to , 
build simply and cheaply, and to avoid further 
deforestation of the country, they chose to 
build with local materials. Supporting the 
project are Wongsanit Ashram, the Spirit in , 
Education Movement , and Kleiwerks . 

• Training for farmers based on their 
priorities and needs. 
• Introduction to permaculture and special 
courses for a healthy environment for Agricul
ture speci,alists, researchers, prefectures and 
municipality staff , students, etc . 
• High impact projects which focus on 
sustainability and environment. 
• Forming farmers' groups (women) working 
with'the same principles and ethics as well as 
with techniques of Permaculture . 
• Establish model permaculture farms . 
• Mini-projects in schools and kindergartens 
addressing a healthy environment 
• Support and encourage project ideas 
generated by APA members. 
• Cooperation with other organizations who 
work in sustainable agriculture in Albania. 
• Establish permaculture in universities and 
agriculture schools as an elective in their 
curricula . 
And finally ... 

This was one of the best prepared and 
implemented Permaculture Design Courses I 
have ever had the good fortune to facilitate. It 
has had an impact throughout the nation at all 
levels of society . Some of the reasons why it 
has been so effective are : 
• Koli Stafa's grasp of permaculture as a 
relevant vision for the future of Albania. 
• Agreement by WVA for a feasability study, 
translations, and follow up. 
• Careful understanding of what would 
facilitate the spread of permaculture: selection 
of participants and a small class. 
• A training method that enabled participants 
to question and clarify throughout the course. 
• Training of trainers to recapitulate the 

Janell Kapoor of Kleiwerks, an Asheville , 
NC-based natural building business, is one of 
the organizers and teachers. She contrasted the 
conventional way of building, which exploits 
and pollutes, with "bahn din" (mud houses): 
"We're using clay from right next to the site, 
bamboo and rice husks harvested nearby, 
rainwater, and hand tools. Everything is local." 
They are building with a combination of adobe 
bricks, cob, and wattle-and-daub. Cob is a thick 
mud-sand-straw mixture which is sculpted by 
hand in layers to form walls. The wattle-and
daub method is used to fill in walls between 
wooden posts or columns of bricks : a weave of 
split bamboo, branches, or mud-coated straw is 
plastered with a mud finish. Thatch roofs 
provide shelter from sun and rain. The village 
is already serving as a demonstration and 
learning center for students of ecology and 
natural building. Reforestation has begun . 

Buddhist philosophy is integral to the 
project. Phra Sutape Chinawaro , a monk who is 
teaching Buddhist meditation to the builders, 
was part of a guerrilla army to fight for a 

course materials and leave a group confident to 
teach . 
• Preparedness ·of participants to implement 
permaculture in their own lives immediately . 
• Contact with a wide range of organisations 
• The inauguration of APA-Albanian 
Permaculture Association. 

I am about to visit Albania again in late 
summer, 2003 to see what has happened in the 
last 18 months . 
Notes 
1. Old bureaucratic procedures continue for 
some years even when the regime changes . 
2 . In Cambodia we struggled to find a word 
which was acceptable to the people for 
working together. Words such as "collectives," 
and "co-operatives" were regarded sometimes 
with horror and certainly distaste. 
3. In Viet Nam the Viet Nam Women's Union 
unites and supports about 11,000,000 women 
and is a good vehicle to bring non-formal 
education and credit to women. Cambodia had 
the same structure . 
4. Copies can be requested from World Vison 
Australia in Melbourne . 
5. It was Em Ponna in Cambodia and Nguyen 
van Gia in Viet Nam. A 

Rosemary Morrow is the author of Earth 
User's Guide to Permaculture and Earth User's 
Guide to Permaculture - Teacher's Notes. She 
has taught permaculture and worked with 
community development in Vietnam, Cambo
dia, Albania, and Afghanistan. Her writing has 
appeared in Permaculture Activist #39 and 
#43. This article is copyright by the author© 
May, 2003. 

Marxist revolution in Thailand . After the 
revolutionari~s reconciled with the govern
ment, Chinawaro became ordained as a monk, 
to work for change in a peaceful way . "If you 
want a peaceful community , you must have a 
peaceful heart," he says. 

Volunteers are learning not only natural 
building techniques, but a sense of community, 
simpler living, and a spiritual appreciation of 
the natural world. There are guided plant walks 
in the forest, ceremonies, and special presenta
tions on education, environment, community, 
spirituality, health, local wisdom, society and 
economy, gender roles , art, and aesthetics . 
There are also opportunities to participate in 
classes and make side trips, visiting different 
parts of Thailand, including islands, cities, 
village communities , national parks, meditation 
retreat centers, Thai massage schools, and Thai 
cooking schools . 

For more information: E-mail Janell 
Kapoor (USA Contact) at 
janell@kleiwerks.com. ti 
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The Rainbow Caravan for Peace 
Josh Trought 

My home is an organic farm in New 
Hampshire named D Acres, which hosts 
apprentices and work traders in an attempt to 
develop a sustainable farm system and provide 
a realistic learning center for acquiring organic 
farming and sustainable living skills within the 
culture of rural New Hampshire. Despite my 
prior experiences in community living, during 
the first five years of the project I learned that 
the most difficult part of sustaining a farm 
system is not the demanding physical labor but 
instead the non-physical labor: the interper
sonal, the spiritual , and the commitment to the 
group, the land, and rural community. To learn 
how to address these non-physical elements of 
a_group project more successfully, I decided to 
travel to other philosophically similar commu
nities to view and interact first hand . 

Towards this end, I enrolled in a course on 
sustainability presented at the Gaia ecovillage 
near Buenos Aires, Argentina. During this 
course the students and habitants interacted and 
personally experienced the triumphs and 
dilemmas of community life . I discovered that 
Gaia and the students were experiencing many 
of the same quandaries that we were encounter
ing at D Acres . On the physical plane, a 
positive cash flow can grease the wheels of an 
organization . Money can increase the material 
standard of living. Extra-organizational 
revenue and investment can provide the 
inhabitants with greater opportunities for 
diverse food products, medical care , and 
amenities that are comforting. The goals of a 
project can be accelerated by extra-organiza
tional financial investments in labor and 
infrastructure, but long-term will not be the 
determinant of success . 

The non-physical dilemmas of a community 
are not as easily calculated on the balance 
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sheet. I will present a brief list of the reoccur
ring dilemmas that group projects face. First, it 
is time consuming and energy intensive to 
recruit and retain experienced long-term 
members for a project of this nature where 
income is low and hard physical labor is 
expected. The media, the general public, 
friends, and family can support the project but 
long-term day-to-day commitment is difficult 
to achieve . Also, within a group there is always 
some disenchantment about the hierarchy of 
decision-making and division of labor. Those 
with greater levels of personal and financial 
investment may feel disrespected while new 
members may feel their input is ignored . 
Personality clashes and disagreements over the 
day-to-day specifics can escalate to the 
detriment of the project. While all members can 
agree to the mission of a project, the physical 
and emotional work required to manifest this 
vision can drain the energy of the group. 

Steps Towards Solutions 
One of the workshops offered at Gaia dealt 

with consensus decision-making . This process 
provides a powerful tool to deal with these 
non-physical dilemmas. The workshop was 
facilitated by Alejandra Balada, a sister of the 
organizer of the course . Alejandra spoke of an 
enduring project that she was about to rejoin . 
The project was a mobile ecovillage that was 
currently in Ecuador. I saw a South American 
HBO video on the group and realized this 
group would be my ntxt stop . 

Alejandra agreed to my company for the 
next five days as we traveled between 
Christmas and New Year's . We spent over 100 
hours in seven buses without sleeping in a bed. 
We arrived in Olan, Ecuador to a magical 
scene. A giant circus tent was erected directly 
on the beach with rainbow flag proudly 

mounted from the top 
post. Two colorfully 
painted school buses 
and a scout vehicle 
augmented the base 
camp. Tents, laundry, 
dish washing station 
and theatre props 
created a maze of 
activity . Solar power 
provided lights and 
music for the circus 
tent. Jugglers, fire 
artists, clowns and 
stilt walkers from 
many countries 
interacted as the day's 
duties of cooking, 

cleaning , and preparing for theatre presenta
tions transpired. This provid ed quite a special 
place to watch the sun set over the Pacific and 
await the Gregorian New Year. 

The scene was all part of La Caravana 
Arcoiris p9r La Paz (The Rainbow Caravan for 
Peace), a social project composed of people 
from different parts of the world. The caravan 
has been traveling the Americas since 1996 in a 
changing number of vehicles developing and 
implementing workshops, conferences, 
audiovisuals, performances , training, artistic, 
and cultural events. A registered NGO in 
Spain, it was conceived at the Rainbow 
Gathering in New Mexico in 1995. The point 
of departure for the caravan was the ecovillage 
of Huehuecoyotl in Tepoztlan, Morelos, 
Mexico. Huehuecoyotl was founded in 1982 by 
many members of the "The llluminated 
Elephants Tra veling Gypsy Company ." The 
original bus that is the heart of the caravan, 
Mazorca (corncob), was donated by Bea Briggs 
of Wisconsin. The group intended to travel 
seven months to the destination of Tierra de! 
Fuego, Argentina . After almost seven years and 
13 countries they are currently in Peru. 

The caravan's objective s are diverse but 
interrelated. The group endeavors to support 
and serve as a bridge to connect cultures, 
movements, organizations. bioregional 
networks and individuals from around the 
Americas, fostering among them a better 
ecological consciousness, a healthy and 
harmonious life in relationship with Nature, as 
well as self-II\anagement, peace and 
sustainability for local communities, with 
profound respect for the Earth and all the living 
creatures that inhabit her. The caravan 
functions as a "Living and Leaming Center" 
that contributes to the creation and the 
empowerment of information networks and 
initiatives that implement activities related to 
these objectives. An objective is to learn from 
ancestral indigenous cultures and defend them, 
acknowledge their customs , territories, spiritual 
beliefs , protect their places, routes and sacred 
centers , and inspire them to maintain their 
basic values and to establish links with other 
ancestral communities and other non-indig
enous projects with similar purposes. The 
caravan is model of mobile sustainable 
ecovillage , which promotes community life, 
arts, spiritual growth, all on the basis of respect 
and understanding as a way to bring peace . In 
this manner, the experience acquired by its 
members will contribute to the creation of 
future social leaders with consciousness and 
spiritual non-dogmatic sensibility . In addition 
the group intends to promote, support, rescue 
and learn sustainable alternatives to develop
ment, new and traditional, related to the use, 
protection, and improvement of renewable and 
nonrenewable natural resources. 



The members are as diverse as the mission 
but interrelated as well because they join aware 
of the mission. Over the seven years almost 
300 people from more than 20 countries have 
been members of the caravan. People of all 
interests, ages, races and religious affiliations 
learn and create sustainable living habits and 
community building skills. The variety of skills 
shared in the group changes on the basis of the 
talents of the people present at any given time . 
The talents include singing, dancing. juggling, 
puppetry, acting, painting, and ceramics. 
Experts may include, drummers and other 
musicians, theatrical producers, costumers, 
alternative energy, bioregional construction, 
and nutritional specialists. 

Decisions in the caravan are made by the 
participants. There is an established hierarchy 
to the decision making process . There are 
currently three types of membership: visitors, 
aspiring members, and crew. The visitors are 
short-term passengers required to make a 
modest financial contribution and physically 
participate in the day-to-day operations. Their 
ideas and opinions are welcomed during 
consensus meetings, to which they are invited, 
but their decision-making is limited. 

The aspiring members have a long-term 
interest in becoming crew members. The may 
impart opinions at the group meeting but are 
limited in their group decision making 
capabilities. This system gives precedent to the 
established crew of the group. These "pillars" 
have thoroughly demonstrated a sense of 
belonging to the group, responsibility and 
commitment to the project and its mission. This 
is a group that is attempting to create a better 
way to make decisions, based on consensus and 
guided the experience of the older members . 
The goal is to erase hierarchical relationships, 
acknowledging the limitations that newer 
people might have and improving communica
tion tools to create just agreements. 

The infrastructure of the caravan currently 

consists of two school 
buses, a scout vehicle, and 
a trailer. The buses are 
equipped with a commer
cial scale stove, water 
purification system, and 
storage space for the 
audiovisual and records of 
the caravan. There is a 
500-person capacity circus 
tent that provides space 
for theater, workshops, 
and community interac
tions. The buses are 
equipped with solar power 
and have the capacity to 
transport the theatr~ 
production equipment and 
the personal belongings of 

the crew . Generally the caravan searches for a 
base in the proximate locality before setting off 
on the road. The base consists of a secure 
location with sufficient water. Prior camps 
have been the centers of indigenous villages, 
university campuses, abandoned schools, 
municipal buildings, and private homes. 

The expenses of the caravan are paid in a 
number of ways, passing a hat after a perfor
mance or donations of food, or fees from 
members based on their status with the group. 
The group raises funds from other organiza
tions, NGOs, private companies and individu
als. Group developed products such as recycled 
and natural handcrafts, music, clothes, and 
other services are marketed. Also workshops 
and conferences are designed to pay at least the 
cost of the operation. Marketing of audiovisu
als produced by the group is being explored as 
an avenue to receive revenue. As with many 
such operations there is rarely enough money 
to cover modest costs and the crew sees few 
amenities. 

Day to Day 
Life on the caravan is an adventure. Day to 

day living with creative folks from all walks of 
life, with distinct ages, experiences, and 
language abilities can be exhilarating and 
tedious . Successful theater presentations end 
with choruses of applause and hugs from every 
child in the square. Members have the 
opportunity to live and work in indigenous 
communities. Lifetime friendships and loves 
are the norm. But at times the members are 
physically exposed to hardships such as 
mosquitoes, dubious food and water sources, 
varied hours of meals, lack of bathing facilities, 
lack of personal privacy, and so on. These 
hardships are common for the people of the 
regions but can be a shock to volunteers not 
accustomed to this reality. Participants come 
from diverse financial backgrounds. Some 
travelers are accustomed to living amply with 
less than $20 week and the associated ameni-

ties while others might be hard pressed to live 
without a budget of at least $500 a week. 
Within this web of personalities, backgrounds, 
talents and experiences are also the underlying 
differences in culture north and south, Spanish 
and English . The rhythms, sacrifices, ethics 
and personalities of the group can vary greatly 
over time depending on its current participants . 
What holds the people together is the mission, 
the belief that as a group you can help this 
world be a better place for future generations. 

The caravan is always interested in potential 
new members and the return of experienced 
members. Currently they are implementing a 
training and refocus period every three months 
to introduce new members to the mission and 
allow the old members a period to stimulate the 
creativity that can dissipate after months on the 
road. The caravan is interested in people who 
have the financial means to share in costs and 
willingness to work a minimal of 4 hours per 
day. The group allows no contraband, such as 
illegal drugs. People with life experiences and 
sustainable skills are welcomed particularly 
those trained in theatre working with children, 
alternative energy, eco-construction, motor 
vehicles maintenance and biodiesel technology . 
To learn more about the project, please contact 
www.lacaravana.org or info@lacaravana.org 

Lessons Learned 
My trip to South America was a personai 

success. I learned about my country and 
myself, and established great friendships and 
acquired knowledge about how people survive 
without cash in hand. I am continuing to learn 
about community, perceptions of success and 
disappointments. I feel that people must feel 
committed to the established mission of a 
project to be successful. Then they must work 
and interact with commitment but also need the 
freedom to come and go to achieve their 
personal goals. I am reminded that interper
sonal respect at all levels of a community 
hierarchy is a necessity for successful living. I 
see that people take on different levels of 
participation perhaps by nature, and that there 
must be agreement on that level of commit
ment and the minimum required by each 
project. Above all I realize there is a need to set 
guidelines. Although I detest rules, there seems 
to be a need to set parameters for interactions, 
and to established interpersonal boundaries for 
people to work in communities with a mission. 
These guidelines need to be presented and 
understood by all the participants and there 
must be established techniques to deal with 
conflicts. The development of communities and 
projects has no set formula. It takes time, 
sacrifice and difficult moments to arrive at 
arrangements and agreements that function. We 
are only human but we can succeed with good 
intentions and effort. 

Paz, libertad, y amor. /l 
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Swadeshi in Southwestern Colorado 
TomRiesing 

Oakhaven Permaculture Center, in South
western Colorado's LaPlata County, will host 
"Swadeshi on the Green: A Festival of Local 
Self-Sufficiency," Sunday, July 11th. Planned 
as an annual celebration of local culture and 
production, the event will feature food and 
music, but the real focus will be a series of 
workshops to help people learn how to keep 
bees; make beer, bread, cheese, candles and 
soap; convert from diesel to bio-diesel; find 
native herbs, install wind or solar power; and 
spin and weave wool. Canied into practice and 
into livelihoods, all these activities would 
eventually allow area residents to become 
much less dependent on the U.S. and global 
economies. No one will do all of these things, 
but all will do some things they enjoy and are 
good at doing. This growing diversity of useful 
work will provide many new opportunities for 
trading and can help establish a real local 
economy for Southwestern Colorado and the 
larger Four Corners bioregion. With the end of 
cheap oil bearing down on us by 2010, local 
self-sufficiency is rapidly becoming the 
foundation for survival. 

Swadeshi is a Hindi word that Gandhi used 
to mean "local self-sufficiency." The basic 
ideas of swadeshi are: Local economy, 
national and communal spirit, encouraging 
people to help each other, building on local 

resources and skills, replicating and perpetuat
ing skills and production. Vandana Shiva says, 
"Swadeshi for Gandhi was a positive concept 
based on building on what a community has in 
terms of resources, skills, and institutions, and 
transforming them where they were inadequate. 
Imposed resources, institutions, and structures 
leave a people unfree and are non-sustainable. 
Swadeshi for Gandhi was central to the 
creation of peace, freedom, and sustainable 
development." 

Oakhaven's mission is to help Four Corners 
residents understand the value of a strong local 
economy and of living sustainably. We intend 
to establish a learning c·ommunity by providing 
classes and demonstration sites at Oakhaven, in 
Durango, and in LaPlata County, and by 
applying Permaculture Ethics and Design 
principles to all aspects of daily living. Our 
motto is "Think, Grow, Eat & Buy Locally," a 
variation on Gandhi's "buy local, be proud of 
local, support local, uphold and live local," his 
definition of Swadeshi. 

The workshops at the Swadeshi mid-summer 
festival are a way to demonstrate what can be 
done by individuals and small groups, 
beginning now. The festival will celebrate the 
possibility of achieving Swadeshi, and will .be a 
fun way of sharing our goals with the commu
nity. But Swadeshi cannot be achieved in one 

Mendocino County Bans Growing of Genetically 
Altered Crops and Animals 

In a sweeping victory on March 2, 
Mendocino County, California became the first 
county in the nation to ban the growing of 
genetically altered crops and animals. 
Mendoci'no County voters defeated the world's 
largest producers of genetically engineered 
foods and seed, which pumped a record 
$621,000 into a county of 47,000 voters, or $55 
on each "no" vote. Measure H was supported 
by 56.5 percent of voters. 

Under the guise of Crop Life America, 
Monsanto, DuPont, Dow Chemical and a 
consortium of other biotech multinational 
corporations shattered spending records in this 
small agricultural county.But CropLife 
America was no match for thousands of 
Mendocino County farmers, business owners, 
vintners and families who joined the largest, 
most successful grass roots campaign the 
county has ever seen to fight the encroachment 
of genetically altered crops."These multi
billion dollar corporations underestimated the 
savvy and determination of Mendocino County 
voters," said Els Cooperrider of Ukiah, a 
retired medical scientist and Ukiah business 
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owner who helped spearhead the citizen-led 
initiative. "This is just the beginning of the 
revolution," she said. "We're the first county in 
the U.S. to prohibit the growing of genetically 
altered crops and animals-but we won't be 
the last." 

Mendocino County's victory has already 
inspired nine other California ·counties to enact 
similar measures. In addition, Mendocino 
County's victory is part of a coast-to-coast act 
of defiance against the corporate stranglehold 
of America's farmland, as farmers from 
California to Vermol}t, Maine and Hawaii and 
the Midwest band together to reject genetically 
altered crops." Our victory in Mendocino 
County is a simply the catalyst for counties all 
over the nation-to protect their agriculture, food 
system and local economy," said Doug Mosel, 
spokesperson for the Yes on Measure H 
campaign. "No amount of money can replace 
the love and commitment of people who care 
passionately about the place they live. This is a 
turning point in the corporate domination of the 
food system and a reclaiming of responsibility 
for agriculture at a local level." D. 

afternoon. Achieving real local self-sufficiency 
will require the coordinated efforts and 
commitment of many people and organizations. 
To this end, one of our five-year goals is to 
establish and nurture relationships and offer 
joint programs with other organizations in the 
Four Comers. 

One such organization, The Bio-Diesel 
group, which will have a demonstration vehicle 
at the festival and will present a workshop,'is 
looking into what it would take to grow 
safflowers, sunflowers, soybeans, etc., locally 
so that, like the farmers of old who grew com 
to feed the horses that plowed their fields, we 
can be growing the fuel to keep our vehicles 
running. 

In permaculture we are reminded that "it's 
the connections that matter" and the connec
tions to community through Oakhaven's board 
members are an important way that the 
Permaculture Center works toward its mission 
and goals. "Swadeshi on the Green: A Festival 
of Local Self-sufficiency" will bring all of this 
power together for fun, music, and food, 
demonstrating through its workshops and 
displays how the community can work together 
to provide for itself. D. 

Tom Riesing, a former investment banker, 
with his partner Christie Berven, a retired 
elementary school teacher, operates Oakhaven 
Permaculture Center. They designed their own 
home near Hesperus, Colorado and garden 
extensively throughout the year. 

Food/Routes Network 
Promotes Locally Grown 
Food 

A new website, www.foodroutes.org, helps 
growers to promote their food and buyers to 
find them. It has state-by-state listings of 
growers, livestock producers, farmers' markets, 
and classified ads, as well as links to 41,000 
other sources. The Network plans to educate 
the public on the benefits of local foods 
through media campaigns. D. 

9th Continental Bioregional 
Congress is Organizing 

Hundreds of activists, perrnaculturists and 
farmers, artists and writers, business people, 
public policy makers, scientists, and many 
others will gather at Earthaven Ecovillage in 
2005 for the 9th Continental Bioregional 
Congress to build and strengthen links across 
artificial boundaries of state, province, and 
nation. To learn more, visit 
www.bioregionalcongress.org 



Movement Musings 
Profile of a Permaculture Catalyst 
Philippa Jamieson 

Robina McCurdy is a New Zealander who 
also identifies herself as a planetary citizen. She 
is co-founder, resident, and trustee of Tui Land 
Trust & Community and founder and trustee of 
the Institute for Earthcare Education Aotearoa 
(Maori for New Zealand). She is a state- and 
Steiner-trained primary school teacher, and has 
a Permaculture Diploma in Trusteeship, Media 
and Education, and qualifications in Seed , 
Technology. For three decades Robina has been 
engaged in broadscale community develop
ment, and for the past eighteen years in 
permaculture design and teaching, organic 
growing, the deveiopment of environmental 
education resources and the creation of 
participatory processes for decision making and 
collective action. Under the auspices of the 
Institute of Earthcare Education Aotearoa, a 
non-profit charitable trust that she formed 
which is dedicated to the principles and 
practices of deep sustainability, Robina has 
taught and applied these powerful community
building methods with households, neighbor
hoods, schools, farms, ecovillages and 
bioregions, in Aotearoa/New Zealand, Aus
tralia, South Africa, Ireland, Brazil and the US. 

Throughout her life, Robina has worked with 
minimal resources to bring about significant 
changes in the lives of people, their communi
ties and their environment. Consequently, 
human capacity building is one of her special 

Robina McCurdy will visit the US 
this summer. 

skills: inspiring, guiding and offering specific 
tools and techniques for people to access their 
gifts, develop their potential, build their 
resourcefulness, and live their dreams. 

Robina's permaculture and organics 
practice has its roots in her childhood. When 
she was just two, she could name all the 
vegetables and flowers in her parents' market 
garden on the outskirts of Christchurch. As her 
extended family were also market gardeners, 
Robina grew up pitching in with the planting 
and harvesting together with her twelve 
cousins. The value of gardening was reinforced 
in the wider community too: "I grew up with 
really good memories of agriculture and family 
culture, and that's the foundation for my work 
now." states Robina . All she knows about 
working with this Earth comes from direct 
experience, and has combined the permacul
ture philosophy with her own practice to create 
something unique to herself. 

Emerging Into Permaculture 
In 1984 Robina attended the first permacul

ture course run in New Zealand, and that same 
year she co-founded her home of Tui Commu
nity in Golden Bay, an intentional community 
nested within a Land Trust structure which 
enables the land to be held in perpetuity for 
future generations. 

Robina grew out her work from the Tui 
gardens and orchards into schools, farms and 
urban areas in other parts of New Zealand. 
Gradually organizations further afield heard 
about Robina's work, and she was invited to 
do pennaculture training in several other 
countries: Scotland, Ireland, Australia, South 
Africa, Zimbabwe and Brazil. 

In South Africa, Earthcare Education 
Aotearoa partnered with Abalimi Bezekhaya 
(urban agriculture & greening) and Novalis 
Institute (Waldorf education outreach) and 
piloted the SEED (Schools Environmental 
Education & Development) program, to bring 
permaculture and organics into school grounds 
and classrooms in squatter settlement schools 
outside of Cape Town. Robina created and 
trained a 'catalyst team' consisting of two 
environmental educators, a horticulturalist and 
two cultural tutors to do this work. SEED gives 
equal weight to the culture and agriculture 
parts of permaculture, with all of the permacul
ture principles and concepts and their practical 
application in the school grounds, underpinned 
by relevant traditional and contemporary 

songs, dances, stories, drama, craft etc. Now an 
autonomous program, SEED is adopted_ by the 
provincial education department and is 
nationally endorsed. It has its own funders and 
employs several teams. "The response was 
overwhelming. The need is glaring, the pace of 
receptivity and application is fast, and the 
networking is strong" says Robina. SEED's 
process always begins with holistic goal setting 
by representatives of the whole school 
community: parents, teachers and children. "To 
my amazement, in one school, colorful flower 
gardens were rated a higher priority than food 
gardens," remarked Robina. "Both children and 
adults yearned for soul nourishment from the 
windswept environment of incessant grey 
sands covered with corrugated iron shacks." 
Skillful facilitation 

Robina's approach is to empower people by 
using specific interactive and hands-on 
methods. Then, she says "When people get the 
hang of the methods, they can easily apply and 
further develop them to suit their own 
situations." In three states of Brazil, with sup
port from their Education Departments, Robina 
trained teachers to facilitate the SEED program 
to bring permaculture systems into their 
schools. In one week so much was achieved: 
60 teachers trained in Earthcare Education's 
methods, food gardens prepared and planted, 
water systems in place, herb spirals built and 
planted, shelter trees in-depending on the goals 
of the school community. 

Robina's methods rest on a some basic 
understandings: that all learning modalities 
(seeing, hearing, feeling, doing) need to be 
applied in order to fully know something; that 
learning needs to be engaging and fun; that to 
grow food for ourselves and our whanau 
(extended family) is our birthright; that 
somewhere back in inter-generational time, we 
were once all connected with the earth, and 
depended on her sustenance for our survival
it's just a matter of awakening this latent 
memory; that nature is our teacher and observa
tion of nature is our most fundamental learning 
tool; and that we all hold a piece of the puzzle. 

At Tlholego Permaculture Centre, in Sguth 
Africa's north-west province, where Robina 
lived and worked, she would bring Stanya, an 
elderly illiterate Tswana man who had farmed 
all his life, onto the team of permaculture 
tutors, to teach ecological literacy: reading of 
the land. "Once we had a course for white 
agricultural graduates from a Johannesburg 
university, told Robina. "Some had a string of 
degrees after their name, but they were 
completely out of touch with the natural world. 
Stanya taught them how to read indicator 
plants for mineral deficiency in the soils and 
such things. It was always such a humbling 
experience." 

Typical of 'two-thirds world' situations, 
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decline. " She 
believes New 

Robina and Zimbabwean farmers discuss agriculture techniques. 

Zealand has the 
capacity to be a world 
leader in sustainable 
systems; that there 
are brilliant minds, 
ingenious inventors 
and down-to-earth 
practical people, 
ready to make bold 
steps , but that we are 
hamstrung by our 
dependence as an 
island nation on a 
global policy and 
economy which 
seems to be at odds 

Robina found Brazil and South Africa have 
much in common: a legacy of oppressive 
regimes, extremes of rich and poor, no social 
welfare, but well-developed NGO sectors 
which have access to funding. She emphasizes 
the supportive partnerships in both countries, 
between education departments (which fund 
relief teachers while the teachers are being 
trained), local councils (which supply some 
materials), and local NGOs and businesses 
(which fund translators and organizers, as well 
as Robina's overhead). 

New Zealand: A Harder Row to Hoe 
Robina finds the New Zealand situation 

limiting in contrast. "We take small, cautious 
steps instead of strong, courageous leaps 
towards a sustainable future," she laments. 
"Small steps coupled with meager resources 
are not going to make sufficient difference in 
these times of severe environmental and social 

Permaculture for Farmers 

Charles Knoles 
If we want to be effective in teaching 

perrnaculture we need to reach the people who 
are growing our food. Perrnaculture design 
courses are attended mostly by non-farmers. 
While I have enormous respect for people who 
do the "trees around the house" style of 
perrnaculture, this will not supply all of 
society's food. There will always be a need for 
full-time farmers to grow food for people. If 
we want a sustainable food supply, then the 
permaculture community needs to get serious 
about educating farmers. 

This means a lot more than just advertising 
PDCs in farming magazines. Farmers are 
inherently conservative folks. They depend on 
solid yields year after year, without which they 
will go bankrupt. This is why the current 
paradigm of chemical agriculture is so 
appealing to them. Here in the US they 
generally won't do anything unless it is 
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with our overall value 
system. Deep sustainability. she says, requires 
a shift in perception and priority. 
Planet Organic 

Robina kept getting requests for apprentice
ships from young people who encountered her 
work. Out of this need grew Planet Organic, a 
course in sustainable land use within communi
ty development, which Robina and a team have 
run in Golden Bay since 2002. The course 
equips people to be permaculture and organics 
facilitators, educators, designers, project 
managers and growers. (see website: 
www .planetorganic.org.nz) Several US citizens 
have attended and returned to their home 
country to apply their skills to make a differ
ence in their own ways. Robina is currently 
working with a small group of people who are 
planning a large eco village community of 
about 300 people, with full-scale food self
sufficiency and sustainable economics systems. 

reccomended by the extension agencies of the 
land grant universities. 

There are three things we need to do if we 
want the farmers to listen to us: 

1. Assemble solid scientific research on 
permaculture . Show fanners (and exten 'sion 
agencies) that the techniques we talk about 
actually work and will give them a consistently 
saleable and easily harvestable yield. 

2. Prove that the market exists for an 
organic, permaculture-grown product. Organic 
food is currently the only growing sector of the 
agriculture market. In addition, many people 
are realizing that just "organic" isn't good 
enough. Witness the necessity for organic 
coffee to say "shade-grown, fair trade." Could 
there be a permaculture certification for 
commercial growers? Farmers need to get an 
advantage from going to the extra effort. 

3. Create a support institute that can give 
farmers the practical advice they need to take 
up permaculture. Farmers need to know how to 
use permaculture principles at the scale on 

This village is envisaged as being the home of 
PLANET Organic, with the students living in 
the community, doing hands on, land-based 
apprenticeships and learning from daily life. 

Workshops in the US 
Robina has been invited to work in four 

countries this year, including returning to Cape 
Town to do the next level of training for the 
schools program there . 

She is planning to visit and conduct 
workshops in the US from the end of June till 
late August this year. At this stage the 
workshops will happen in California, Oregon 
and Washington States. 

There will be a broad range of workshops 
under the following headings: permaculture 
design & practical application (urban & rural), 
sustainable land use facilitation techniques, 
earth/nature relationship, specific personal 
development, sustainable social organization , 
ecovillages & sustainable communities and 
perrnaculture in schools. 

Her workshops happen as much as possible 
in situ, whether at an urban household, a 
school, a farm or a forest. The living room, 
garage, schoolroom, or camp marquee becomes 
the indoor classroom, and the surrounding land 
is the outdoor classroom, where observation, 
analysis, design, and the first stages of hands
on implementation happen. 

lf you want to find out more about the 
workshop schedule. or are interested in hosting 
Robina in your area, please contact her at 
robina@planetorganic .org.nz t,,. 

Philippa Jamieson is a New Zealand 
journalist whose work has appeared in Organic 
New Zealand magazine, where a slightly 
different version of this article was published. 

which operate. Have you ever tried to sheet 
mulch a thousand acres? Other central ideas of 
perrnaculture such as using perennials and 
guilds for fertility and pest control can be 
extremely useful to farmers, but careful 
thought needs to go into efficient harvesting. 
Ideally, such an institute would give written 
and phone-in advice to farmers. In the US, 
A.T.T .R.A (www.attra.org) does an excellent 
job, but it is not as useful to farmers in non-US 
climates. Perhaps Perrnaculture International 
Limited (www.nor .com.au/environment/perma/ 
) could fill this need on a worldwide basis for 
farmers who are specifically permaculture
oriented. 

In addition, perhaps the permaculture 
community needs to think about how our ideas 
can work on a farm scale. There are people in 
the Midwest US who are developing chestnuts 
and hazelnuts to replace com and soybeans; we 
need something similar for all grain-producing 
clima~s. 6 



EVENTS 
Permaculture Design Course 
& Experience Week 
Island of Kauai, Hawaii 

Dates: May 3-17 PDC 
May 18-25 experience week 

Location: Island of Kauai, HI 
Description: Come learn Permacuture 

Design in paradise at the Moloaia Organic 
Farm on the garden island of Kauai. This 
certificate course covers sustainable design 
strategies appropriate for urban gardens or rural 
farms, from ecosystems to social systems. 
Course topics include water harvesting, soil 
building, community building, agroforestry, 
aquaculture, design methods, renewable 
energies, consensus process, organic farming, 
eco-base camp fundamentals, tropical 
Permacuiture, and much more. 

Instructors: Penny Livingston-Stark, John 
Valenzuela, Ray Mackey, Erik Ohlsen, Devin 
Stubblefield, Mia Maltz, and more. 

Cost: $1500 tuition for two weeks; 
partial scholarships/work trade available. 

Contact: Devin Stubblefield 
707-235-6854 

permacultureinparadise2004@yahoo.com 

Permaculture Design Course 
Pahoa, Island of Hawaii 

Dates: November 20-December 4 
Location: Pangaia, Puna District, HI 

Description: Focus on earth-healing and 
island self-reliance. Learn about the restoration 
of degraded ecosystems in cities, agricultural 
areas, overgrazed, polluted, and disturbed 
areas. 

Instructors: Michael Pilarski, Bruce Hill, 
Manis Martin, Boaz Martin, Moke Kim 

Cost: $1000 for early reg. $250 
deposit holds a place ($100 non-refundable). 

Contact: Manis Martin, Pangaia 
RR 2, Box 3311 
Pahoa, HI 96778 
808-965-9988 
pangaia@pangaia.cc 
www .pangaia.cc/ 

Visit us on the Web
www.PermacultureActivist.net 

for more links and resources. 

Permaculture :pesign Course 
California Central Coast 

Dates: June 13-26 
Location: San Luis Obispo County, CA 

Description: The core curriculnm will 
include chapters 1-14 of Permaculture 
Designers' Manual, plus eco-literacy, 
designing and building a home ecosystem, 
natural building, food forests, non-fossil fuels 
and energy, industrial ecology, patterns of 
human dynamics & community, practicing 
democracy, and more. Field trips, design 
exercises, and hands-on learning. 

Instructors: Larry Santoyo, Scott Pittman, 
Toby Hemenway, Jude Hobbs, Joseph 
Kennedy, and guests. 

Cost: $1050 - $1550 sliding scale 
includes materials, field trips, certification, 
camping, and meals. 

Contact: EarthFlow Design Works 
info@earthflow.com 
805-528-3763 (9-5 PST) 

Mobile Permaculture Course 
California Central Coast 

Dates: June 2-18 
Location: Santa Cruz to Santa Barbara 

Description: A solution-focused, hands-on 
course that will lay the foundations for 
designing physical and inner landscapes that 
are efficient, productive, beautiful, and healing 
to self and the Earth. We will travel in 
Common Vision's Mobile Resource Center 
(MRC), a school bus converted to run on 
vegetable oil, with a library, solar electricity, a 
kitchen and sleeping accommodations for 12. 
We'll move between Perrnaculture sites, 
organic farms, and wilderness areas to see 
different models and lifestyles in sustainability. 
We encourage students to form their own 
holistic vision of sustainability and return to 
their communities with the knowledge and 
skills necessary to implement eff~ctive change . 

Cost: $800-1000 sliding scale 
Contact: jodi@commonvision.org 

www.commonvision.org 

Permaculture Design Course 
Northern California 

Dates: September 25-October 8 
Location: Occidental, CA 

Description: A certificate course presented 
by a winning team of California's most 
experienced teachers in the lush setting of the 
coastal redwood forests. OAEC has some of 
the most diverse gardens in North America 
plus comfortable facilities for visitors. 

Permaculture Teacher Training 
Northern California 

Dates: July 30 -Aug 6 
Location: Sonoma County, CA 

Description: Sample topics: whole person 
learning; diverse teaching methods & the 
learning pyramid; the art of teaching as a guild; 
the design process; teaching ethics and 
principles; teaching patterning, sector analysis, 
zonation, and the site & client assessment; 
innovative teachniques; cultivating a team; and 
planning courses, marketing, and promotion. 
Prerequisite: Permaculture design certificate. 
Students eligible for Perrnaculture teacher 
certification on completion. 

Instructors: Michael Kramer, Christopher 
Peck with Penny Livingston-Stark and Brock 
Dolman as well as Benjamin Farher, Erik 
Ohlsen, Indigo Donaldson, Katherine Steele. 

Cost: $715-$915 (sliding scale) 
includes camping, amazing organic meals, 
curriculum, and materials. 

Contact: Kat Steele/510-547-7889 
http://www.holistic-

sol utions. net/Classes.htm 

Natural Building Intensive 
Northern California 

Dates: June 7-July 30 
Location: Boonville, CA 

Description: 8-week intensive hands-on 
training covers many building systems, 
including strawbale, cob, straw-clay, round 
pole framing, alternative foundations, natural 
plasters, adobe floors, and how they all work 
together to create beautiful, efficient hybrid 
homes. Other topics include passive solar 
design, home power generation, greywater, 
sustainable materials harvesting, and more. 
Space is limited; application required. 

Instructors: Michael G. Smith, Darryl 
Berlin, and guests 

Cost: $2400 incl. camping & meals 
Contact: Emerald Earth, PO Box 764 

Boonville, CA 95415 
707-972-3096 
lorax@ap.net 
www.emeraldearth.org 

Instructors: Brock Dolman, Penny 
Livingston-Stark, and guests 

Cost: $1400 incl. lodging & meals 
Contact: Occidental Arts & Ecology 

15290 Coleman Valley Rd 
Occidental, CA 95465 
707-874-1557, fx/-1558 
oaec@oaec.org. 
www.oaec.or~ 
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Robina McCurdy: US Tour 
West Coast 

Earthcare's Urban Permaculture 
June 28-30 near Portland, OR 
Earthcare's Urban Permaculture 
July 2-4 Bainbridge Isl. nr Seattle. 
WA 
Permaculture Teachers Training in 
Facilitation of Earthcare's Urban Workshop 
July 5-6 near Seattle, WA 
Workshop (theme unknown) 
July 16-20 east of Seattle, WA 
Training for Facilitators in Earthcare's 
Community Land/Use Development 
(schools, ecovillage, rural & bioregion) 
July 23-29 Bellingham, WA 
Women's Earth Healing (on full moon) 
July 24-August 1 Bellingham, WA 
Permaculture_ in Schools 
August 3-6 Oakland, CA 
Workshop opportunity 
August 21-25 Southern California 
Urban Permaculture Workshop 
August 27-29 Los Angeles 

Contact: Robina McCurdy, robina@win.co.nz 

Permaculture Design Course 
Sierra Nevada Mountains 

Dates: June 4-19 
Location: nr. Yosemite Natl. Park, CA 

Description: Come learn Permaculture 
Design while redesigning the spiritual 
community of Kayumari in the Stanislaus 
Wilderness. This course is a unique 
opportunity to learn Permaculture in a spiritual 
setting on former ranch and mining land 
without the preconceptions of previous designs. 
Founded in 1995, Kayumari is a 160-acre 
center for healing and spiritual seeking. The 
land's challenges lie in bioremediation of 
hydraulically mined slopes, diversifying a 
transitional chaparral plant community, 
conservation and building of damaged soils, 
fire safety in a natural fire ecology, and 
wildlife habitat development and management. 
A week-long natural building course 
immediately follows this event. 

Instructors: Dave Blume 
Cost: $1477 incl. meals & camping. 

Contact: Intl. Inst. for Ecological Agric. 
831-688-0338 
www.permaculture.com 

~------------., g Send Your Calendar Items to I 
I pcactivist@mindspring.com I 
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I subject line. I 1.------------.1 
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Permaculture Teacher Training 
Southern Oregon 

Dates: June 23-28 
Location: Little Applegate, OR 

Description: Empower yourself to promote 
sustainable living and design! Lcaru powerful 
techniques to communicate whole systems 
education to others and apply permaculturc 
design principles to teaching. We will 
endeavor to develop your teaching skills, 
discuss strategies and techniques. and present 
the rewards and challenges of teaching 
Permaculture. Jude & Tom will create 
innovative experiences that address varied 
adult learning styles and use your unique 
strengths and talents. Module building and 
team presentations round out the discussion 
topics and provide the essential hands-on 
aspects. 

Instructors: Jude Hobbs and Tom Ward 
Cost: $600 includes materials, 

camping, and meals 
Contact: Maude 

541-899-9668 
7000 Little Applegate Rd 
Jacksonville OR 97530 

Village Building Convergence 
Portland, Oregon 

Dates: May 21-30 
Location: Portland, OR 

Description: The Village Building 
Convergence is an annual ten-day event 
committed to rebuilding community. Come 
change the world with us! For ten days VBC-4 
will transform the urban grid, sparking 
ecological and societal visions.into action, 
going beyond sustainability and into creative, 
living culture! Come learn about Permaculture, 
Natural Building, Public Art. Participatory 
Democracy , and Localizing Economy. Evening 
events include themes such as communication, 
movement, human diversity, and art 'and 
celebration, culminating in the world's largest 
number of block parties in one day! 

Contact: City Repair Project 
Alex at 503-504-2316 
www. ci tyre pair. ore/v be 

Permaculture Design for Women 
Oregon Coast 

Dates: October 1-3 
Location: Yachats, OR 

Description: The purpose of this workshop 
is to create a comfortable, supportive 
environment for women to learn Permaculturc 
philosophy, principles, strategies, and sample 
techniques. Hands-on sessions included. 

Instructors: Jude Hobbs 

Permaculture Design Course 
Coastal Washington 

Dates: July 10-31 
Location: Orcas Island, WA. 

Description: A three-week certificate 
course on the Bullock's 20+year old 
permaculture homestead. Approx. 144 hrs. of 
classroom and hands-on education, including: 
whole system design methods, observation 
skills building, annual and perennial foods, 
water/energy/waste techniques, appropriate 
construction, plant propagation and culture, 
herbs and fiber use, etc. Dryland, wetland, and 
everything-in-between agricultural strategies 
will be observed, discussed, and implemented 
at our ever evolving homestead. 

Instructors: Douglas Bullock, John 
Valenzuela. Samuel Bullock, Joseph Bullock, 
Toby Hemenway, and others 

Cost: $1450 ($1350 if paid in full 
by June 1) includes meals, camping, materials, 
and certificate. 

Contact: Samuel Bullock 
PO Box 107 
Deer Harbor, WA 98243 
376-376-2773 

bullock Orcas@hotmail.com 
www.permacultureportal.com 

Ecovillage: Translation 
to the Mainstream 
Coastal British Columbia 

Dates: September 20-25 
Location: Hollyhock, Cortes Isl., BC 

Description: This conference is expected 
to attract a cross-section of green builders, 
planners and architects, intentional community 
activists, co-housing enthusiasts, alternative 
energy OEM manufacturers, govt. agencies, 
financial institutions, foundations, NGOs, 
academics, and philanthropists committed to 
social change. An intimate environment to 
network and interact with experts in this 
exciting, emerging field of sustainable 
development. 

Contact: GEN N. America 
http://gen.ecovillage.org 
http://www.ecovillage.org/ 

conference/index.htm 

Cost: $200-$250 (sliding scale) 
includes materials, room, and board. Limited 
work trades available. 

Contact: Agro-Ecology Northwest 
Cascadia Landscape Design 
1161 Lin..:oln Street 
Eugene, OR 97401 
541-342-1160 
hobbsj@efn.org 

www .cascadiapermaculture.com 



Fundamentals of Permaculture 
Interior BC, Canada 

Dates: July 11-18 
Location: Winlaw, British Columbia 

Description: The course topics will include 
Permaculture as the basis for design; Natural 
Systems; Horne and Garden Design; Intensive 
Small Systems; Self-reliance and Food 
Security; Rehabilitating our Environment. We 
will use lots of slide shows, "hands-on" 
methods, and group work in a beautiful outdoor 
setting. 

Instructors: Gregoire Lamoureux, Richard 
Griffith, Anna Gibson, and guests 

Cost: Cdn $1150 before June 11th, 
$1195 after; includes handbook, vegetarian 
meals, and lodge accommodations. 

Contact: Russell Scott/519-941-4560 
Ecology Retreat Centre 
Orangeville, Ontario 
CANADA 
ecorc@stn.net 
or Kootenay Permaculture 
Institute 
spjralfarm@yahoo.com 
www3.telus.net/perrnacultur~ 

Permaculture Design Course 
New Orleans 

Dates: May 23-June 5 
Location: Tulane University 

Description: The "Sustainability in 
Design" course includes lectures on the Tulane 
campus and field activities in a nearby 
neighborhood. Holistic designs will be 
developed in a recently distressed community, 
challenging designers to provide economic 
development, increased food security, and 
improved environmental quality. The theme of 
the redevelopment design efforts is "post
catastrophe urban redevelopment." All 
graduates will earn permaculture design 
certificates (PDC). No prior training is 
required. · 

Instructors: Geoff Lawton, Andrew Jones 
Cost: $500 with self catering and 

self lodging (Local assistance will be provided 
in finding cost-effective accommodation). 

Contact: Sheila Favalora 
The Payson Center 
Tulane University 
New Orleans, LA 70118 
3 3 7 -865-5240 
favalora@tulane.edu 
For further information: 
Andrew Jones 
andrew@fullcirclellc.com 
917-403-2157 

Permaculture Design Course 
Interior BC, Canada 

Dates: May 31-J une 12 
Location: Winlaw, British Columbia 

Description: Two-week design course with 
a balance between theory & hands-on. Slide 
shows, lectures, discussions, field trips & 
design exercises. Presented in cooperation with 
Selkirk College in Nelson, BC. 

Instructors: Gregoire Lamoureux, guests 
Cost: Cdn $950 (includes course 

tuition & lunch only) 
Contact: Kootenay Pem1aculture Inst. 

18th Annual 

Sl2, C2, RR#l 
Winlaw, BC 
Canada V0G 210 
250-226- 7302 
spiralfarm@yahoo.com 
www3.telus.net/permaculture 

Permaculture Design Course 
Colorado Rocky Mountains 

Dates: August 23-September 4 
Location: Basalt, CO 

Description: At 7200' elevation in the 
Roaring Fork Valley, CRMPI's 25-year old site 
features maturing forest gardens, commercial 
greenhouses, small livestock, and useful plants 
nursery. Excellent organic food, a superb site, 
and an all-Colorado teaching team make this a 
unique experience. Learn practical perrnaculture 
from Colorado's most experienced designers. 

Instructors: Jerome Osentowski, John 
Cruickshank, Becky Elder, Tom Riesing 

Cost: $1100 includes meals and 
camping. $100 discount for early registration 
or for signing up a friend or partner. 

Contact: Central Rocky Mountain 
Permaculture Institute 
PO Bx 631, Basalt, CO 81621 
970-927-4158, www.crmpi.org 
jerome@crmpi.org 

Permaculture Design Course 
Northern New Mexico 

Dates: July 31-August 14 
Location: nr. Taos, NM 

Description: Permaculture design together 
with wide and various applications in a 
wilderness setting. Regrowth of the Lama 
Foundation since the 1996 fire has created an 
exceptional permaculture classroom. 

Instructors: Rico Zook and guests 
Cost: $750 incl. meals & camping. 

Contact: Lama Fdn., PO Box 240 
San Cristobal, NM 87564 
registrar@lamafoundation.or~ 

Natural Building Immersion 
Middle Tennessee 

Dates: May 1-9 or July 10-I 8 
Location: Summertown, TN 

Description: Unparalleled intensive with 
straw, cob, wood, and other natural materials. 
Wattle and daub, adobe, earthbags, earthships, 
traditional Mexican styles, timber frame, 
domes and arches, earthen floors, earth plasters 
and alis, passive solar, foundations and 
drainage, living roofs, and pole frame. Also, 
energy and resource conservation and the 
economics of sustainability. 

Instructors: Howard Switzer, Katey 
Culver, Albert Bates, Adam Turtle, Matt 
English, Dayfd Rawlings, Bernice Davidson, 
Yolanda Hunter, Kiyokazu Shidara, F. Casini 

Cost: $800/wk, $100/day, $175/day 
for couples. Meals and lodging included. 

Contact: Ecovillage Training Center 
at The Farm, PO Box 90 
Summertown, TN 38483 
931-964-4324, fx/-2200 
ecovillage@thefarrn.org 
www.thefarm.org 

Permaculture Fundamentals 
Middle Tennessee 

Dates: May 15-22 
Location: Summertown, TN 

Description: Learn the high impact 
methodologies that are creating a holistic 
movement. Participants will learn ecology, 
energy and resource conservation, social and 
community skills, and the economics of 
sustainability. Field trips include a bamboo 
nursery and local permaculture sites. 

Instructors: Patricia Allison, Albert Bates, 
Adam Turtle, Winn Mallard, Sizwe Herring, 
Scott Horton, Dayfd Rawlings, Yolanda 
Hunter, Kiyokazu Shidara, Murad Al Khufash, 
Francesco Casini, and many others 

Cost: $600 includes food, lodging, 
and materials. 

Contact: Ecovillage Training Center 
at The Farm (see above) 

Permaculture Design Practicum 
Middle Tennessee 

Dates: June 17-25 
Location: Summertown, TN 

Description: Nine days of team site design 
work. Certification received after this module. 

Instructors: Patricia Allison, Albert Bates, 
Adam Turtle, Winn Mallard, Sizwe Herring, 
Scott Horton, Dayfd Rawlings, Yolanda 
Hunter, Kiyokazu Shidara, Murad Al Khufash, 
Francesco Casini, and many others. 

Cost: $800 includes food, lodging, 
and materials. 

Contact: Ecovillage Training Center 
at The Farm (see above) 
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Sustainable Village Design 
Middle Tennessee 

Dates: June 17-20 
Location: Summertown, TN 

Description: Site selection, master 
planning, and pattern design for Ecovillage; 
consensus and conflict resolution, financial 
aspects, work issues, best practices. 
Participants will join the final part of our 
permaculture course to learn ecology, energy 
and resource conservation, social and 
community skills, and the economics of 
sustainability. 

Instructors: Albert Bates, GwyneUe 
Dismukes, Greg Ramsey, Scott Horton, Dayfd 
Rawlings, Bernice Davidson, Yolanda Hunter, 
Kiyokazu Shidara, Jan Bang, Murad Al 
Khufash, Francesco Casini, and guests 

Cost: $400 includes food and 
lodging, materials. 

Contact: Ecovillage Training Center 
at The Farm (see below) 

Village Design Practicum 
Middle Tennessee 

Dates: June 21-25 
Location: Summertown, TN 

Description: Second half of the complete 
village design course for a conservation 
community. Participants will actually design a 
full-scale conservation community under the 
supervision of master planners and architects. 
College credit available . 

Instructors: Albert Bates, Gwynelle 
Dismukes, Greg Ramsey, Scott Horton, Dayfd 
Rawlings, Bernice Davidson, Yolanda Hunter, 
Kiyokazu Shidara, Jan Bang, Murad Al 
Khufash, Francesco Casini, and guests. 

Cost: $400 includes food, lodging, 
and materials. 

Contact: Ecovillage Training Center 
at The Farm, PO Box 90 
931-964-4324, fx/-2200 
Summertown, TN 38483 
ecovi\lage@thefarm.org 
www.thefarm.org 

for Library Service 
Please contact our agents: 

Swets Blackwell 
+31-252-435111 

EBSCO Subscription Services 
205-991-1124 

W.T. Cox Subscriptions, Inc. 
919-735-1001 

We also accept direct orders. 
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Permaculture Fundamentals 
No. Carolina Blue Ridge Mountains 

Dates: July 23-31 
Location: Earthaven Ecovillage 

nr. Black Mountain, NC 
Description: An 8-day intensive presenting 

the principles, elements, and examples of 
permaculture design . Enjoy the setting of North 
America's first permaculture designed 
ecovillage. Systems are in place demonstrating 
natural building, ecological site design , 
cooperative business, renewable energy, 
sustainable forestry, cohousing, intensive 
animal grazing, wastewater treatment, useful 
plants nursery, and much more. Our team of 
internationally experienced instructors has 
taught dozens of successful courses since 1992. 
Completion of this course and a design 
practicum leads to the Permaculture Certificate. 

Instructors: Peter Bane, Andrew 
Goodheart Brown, Arjuna daSilva, Chuck 
Marsh 

Cost: $675 tuition includes 
camping, instruction, all meals, and materials. 
Ten percent discount for registration before 
June 23, or for double registration (two persons 
or two courses). Scholarships available for 
groups of community activists. Indoor 
accommodations available at extra charge : for 
lodging please call A-A Hous~, 828-664-0067. 

Contact: Culture's Edge 
1025 Camp Elliott Rd. 
Black Mountain, NC 28711 
828-669-3937 (voicemail) 
workshops@earthaven.org 

www .earthaven .org/workshops/ 

Village Design Practicum 
No. Carolina Blue Ridge Mountains 

Dates: September 24-October 2 
Location: Earthaven Ecovillage 

nr. Black Mountain, NC 
Description: In-depth practice of 

perrnaculture design with exploration of 
community and social design issues, invisible 
structures, broadscale landscape systems, and 
pattern languages. Students will develop 
mapping, design, and presentation skills, learn 
design methods and process, and develop 
detailed reports. Our team of internationally 
experienced instructors includes the lead 
systems designers for Earthaven Ecovillage. 
Prerequisite for this course is Pc Fundamentals 
or equivalent. 

Instructors: Peter Bane, Keith Johnson, 
Chuck Marsh, and guests . 

Cost: $675 tuition includes 
camping, instruction, all meals, and materials. 
Ten percent discount for registration before 
August 24, or for double registration (two 
persons or two courses) . 

Contact: Culture's Edge 

11th Annual 
Southeastern Summ er Gathering 
Southern Appalachian Mountains 

Dates: August 5-8 
Location: nr. Black Mountain, NC 

Description: Workshops on Thursday and 
open-space affinity circles Friday through 
Sunday, with good food and celebration 
throughout. The Permaculture tribe and organic 
farmers from throughout the Carolinas and the 
Southeast gather at Earthaven Ecovillage to 
share stories, music, learning, and lots of fun. 
Botanizing, displays, crafts, mushroom walks, 
dancing, and more. Children with parents 
welcome. 

Cost: $100 includes meals and 
camping Fri.-Sun.; $60 for optional Thursday 
workshop. Day rates available ; additional 
charge for extra nights or meals . Discount for 
early payment. Partial trade for own-grown 
organic produce by advance arrangement. 

Contact: Permaculture Gathering 
Culture's Edge 
1025 Camp Elliott Rd. 
Black Mountain, NC 28711 
828-669-3937 (voicemail) 
workshops@earthaven .org 

www.earthaven .orn:/workshops/ 

9th Continental 
Bioregional Congress 
Southern Appalachian Mountains 

Dates: July 9-17, 2005 
Location: Earthaven Ecovillage 

nr. Black Mountain, NC 
Description: We will create a ceremonial 

village that links each to each across the 
artificial boundaries of state, province, and 
nation. It will spark and strengthen ecological 
networking by exchanging information and 
strategies to forge meaningful lives in balance 
with our life communities . We'll also share and 
celebrate stories of place, model the 
communities we wish to support and create, 
and replenish ourselves for the work many of 
us are involved in: preserving and restoring 
forests, prairies , oceans, rivers, deserts, and 
other places. Together, we'll find vital and 
enduring transformations that ripple out from 
our lives into our many homes. Holding this 
event at a successful ecovillage will allow 
participants to experience life in a 
perrnaculture-designed setting employing 
earth-friendly housing, cooperative forestry, 
and consensus-based decision-making. 

Cost: $300 includes meals and 
camping. Scholarships available for Mexican 
and Canadian participants. 

Contact: www.bioregionalcongress.org 
biocongress2004@earthaven.org 



Permaculture Fundamentals 
Lake Champlain Islands 

Dates: May 28-June 5 
Location: Isle LaMotte, VT 

Description: First half of the design course 
curriculum emphasizing principles and 
examples. Second half will be offered here in 
late summer. Join us in an intimate setting on 
the shores of Lake Champlain in Vermont's 
oldest village . The island settlement has a 340-
year history and the finest climate in the state. 
Only a hour from Burlington or Montreal, 
accessible by rail , canoe, or bicycle, the site 
offers a young forest garden, chickens on 
range, and splendid views of the Adirondacks. 
Camp under the wild apples, on the private 
beach, or select rooms in a charming 150-year 
old farmhouse. Organic gourmet food, an 
international atmosphere, glorious sunsets, and 
top-notch instructors . C'est bonne! 

Instructors: Peter Bane, Claude Genest, 
and guests. 

Cost: $800-1000 sliding scale 
Contact: Green Mountain Permaculture 

see listing below 

Permaculture Design Practicum 
Lake Champlain Islands 

Dates: August 27-September 4 
Location: Isle LaMotte, VT 

Description: Second half of the design 
certificate course emphasizes team design, 
pattern languages, and broadscale subjects. 
Fundamentals course or full-immersion 
equivalent is required to register. This course 
will be as much fun as the first half, but with 
the added pleasure that the waters of Lake 
Champlain will be at a superb temperature for 
swimming. Graduates of both courses will 
receive the design certificate. 

Instructors: Peter Bane, Claude Genest, 
and guests. 

Cost: $800-1000 sliding scale 
Contact: Green Mountain Permaculture 

949 West Shore Road 
Isle LaMotte VT 05463 USA 
802-928-3648 
claude@claudegenest.com 

www .greenmountainpermaculture.com 

Natural Building Colloquium 
Finger Lakes Region, NY 

Dates: June 26-July 3 
Location: Bath, NY 

Description: A week full of teaching, 
building, and networking among professionals 
and neophytes in natural building, renewable 
energy, permaculture, and sustainable tech . 

Contact: http://www.gaiatecture .com/ 
workshops/nbce04.htrnl 

info: gaiatecture@hotmail.com 
reg'n: pw@peaceweavers.com 

Permaculture Design Course 
Finger Lakes Region, NY 

Dates: July 9-17, September 3-5, 
October 8-10 

Location: Cayutaville, NY 
Description: The Cayuta Sun Homestead is 

15 miles southwest of Ithaca, NY, tucked into 
an alpine valley. This certificate course will 
focus on permaculture practice in the 
Northeastern climate and the design of a 
permaculture homestead . 

Instructors: Darrell Frey and others 
Cost: $ 1000 incl. camping & meals 

Contact: Michael Bums 
2962 Swamp Rd. 
Cayutaville, NY 14805 
607-227-0316 
www .cayuta.org 
permaculture@cayuta.org 

Permaculture Design Course 
Northwestern Pennsylvania 

Dates: August 8-22 
Location: Sandy Lake, PA 

Description: Three Sisters Farm is a 
bioshelter and market garden farm in rural 
western Pennsylvania. Students participate in 
planning and design to bring our site closer to 
the ideal of sustainability. This certificate 
course uses hands-on training and team 
learning. 

Instructors: Course leader Darrell Frey is 
joined by Daninne Egizio-Hughes, Jeanine 
Jenkins, Chris Leininger, Christine McHenry
Glenn, and others. 

Cost: $950 includes food, camping, 
and course materials. 

Contact: Three Sisters Farm 
134 Obitz Rd. 
Sandy Lake, PA 16145 
724-376-2797 
Defrey@bioshelter.com . 
www .bioshelter.com 

Permaculture Design Course 
Western Massachusetts 

Dates: July 23-August 13 
(Application by May 15th) 

Location: Shutesbury, MA 
Description: Learn how to integrate 

plants, animals, buildings, people, and 
communities in a design for ecological living at 
Sirius - an educational and spiritual 
Ecovillage . Study the inter-relationships 
between personal, social, and ecological 
sustainability. Visit old-growth forests, 
community-supported agricultural projects, and 

Permaculture Design Courses 
& Ecovillage Internships 
Queensland, Australia 

Dates: September 20-October 15 
Location: Crystal Waters Village 

nr. Malcny, Queensland 
Description: Experience one of the world's 

first permaculture designed ecovillages, now 
fully occupied and more than 15 years on the 
ground. This program includes the 
permaculture certificate course and extra time 
to absorb practical aspects of village living. 

Contact: Ecological Solutions & 
Global Ecovillage Network (Oceania/Asia), Inc. 

Consultancy & Educ'n. Svcs. 
59 Crystal Waters, 65 Kilcoy 
Conondale Qld 4552 
Australia 
+61-7-5494-4741, fx/-4578 

info@ecologicalsolutions.com .au 
www .ecologicalsolutions.com. au 
and http://genoa.ecovillage.org 

Ecovillage Design Courses 
& Conference 
Queensland, Australia 

Dates: June 21-26 & 28-July IEDC 
November 1-6 & 8-11 EDC 
November 13-15 Conference 

Location: Crystal Water Village 
nr. Maleny, Queensland 

Description: This course offers training 
an~key insights into the design of successful 
village-scale communities. International 
Ecovillage Designers' Conference follows the 
November course. The Ecovillage Design 
Course is eligible for credit toward a Masters in 
Sustainable Development at Stellenbosch 
University, South Africa . 

Instructors: Max Lindegger, a designer of 
Crystal Waters, and international permaculture 
teacher, was recently awarded the Prime 
Minister's Centenary Medal for "distinguished 
achievement in the field of developing 
sustainable communities." 

Contact: Ecological Solutions (above) 

eco-homesteads; swim in spring-fed ponds . 
Instructors: Dave Jacke, John Gerber, 

Jono Neiger, and Sirius staff and members . 
Cost: $1200 tuition. College 

credit $335, room & board $300-$800. Need
based scholarships available. 

Contact: Daniel Greenberg, Ph.D 
888-515- 7333 
413-259-0025, fx/-1256 
info@livin~routes.org 
www.Iivingroutes .org/ 
programdetails/ 
summerinst/overview 
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Five Stages in Overcoming Corporate Rule 
Gene W. Marshall 

When we seek to know the root causes of 
our planet-wide ecological crisis or of our basic 
patterns of human injustice, we inevitably find 
that most of the objective difficulties originate 
from the behaviors of huge public, stock
selling corporations. When the U.S. defense 
department spends billions on weapons needed 
by no military in the world and creates strange 
money flows that frustrate all attempts to do a 
meaningful audit, the root cause can be found 
in greedy military contractors and their bought 
politicians. When most of our news outlets are 
owned and controlled by a few companies, that 
is corporate rule. When our choices at the 
voting booth boil down to two versions of the 
same deadly trends, corporate money in our 
election campaigns is clearly to blame. 
Completing the civil rights revolution, 
especially for the poorer members of our 
minorities, requires overcoming corporate rule. 
Completing the feminine revolution, especially 
for the poorer women throughout the world, 
requires overcoming corporate rule. 
Overcoming corporate rule is certainly one 
core focus in any inclusive solution to what ails 
the life of humanity and all life on this planet. 

So what do we mean by "overcoming 
corporate rule" and how is this to be done'/ 
There may be several stages in the task of 
overcoming corporate rule . Here are five that , 
make sense to me: 

1. Ending crass corruption as illustrated 
in the Enron and W orldcom debacles. These 
companies are not two bad apples in a good 
barrel. They are only the most newsworthy 
extremes of a trend that goes very deep in a · 
society that refuses to exercise strict 
accountability in relation to such institutions. 

2. Defeating the economic ideologies that 
sanctify and support corporations as our 
only hope for prosperity and jobs. These 
wily systems of intricate lies have to be rooted 
out of our media, politics, and business 
schools. Corporations favor cheap labor 
throughout the world. 

3. Liberating governmental decision
making from the control of corporate 
wealth. This includes campaign finance 
reform, public financing of campaigns, 
cleaning up election fraud, restraining the 
pampering of congresspersons by high dollar 
lobbyists, and denying to corporations the legal 
rights originally designed for human persons. 

4. Refereeing the economic playing field 
through democratically elected 
governmental bodies. This means a new day 
in firmness and fairness, and appropriate 
punishments. It is not in the public interest for 
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corporations to make their own rules or to be 
able to control how those rules are being 
enforced. A corporation which persists in 
destructive behaviors must confront the 
possibility of having its entire managerial force 
jailed and its charter to exist shredded. 

5. Replacing the public stock-selling 
corporation with other types of business 
organizations. Privately owned corporations, 
partnerships, small businesses, and 
cooperatives are not duty bound or legally 
bound to maximize profits for stockholders, 
therefore they can consider seriously other 
values than the endless expansion of profits. If 
a public stock-selling corporation does not put 
profit expansion first, it will be taken over by a 
company that will. The public stock-selling 
corporation is, in its basic design, a covenant 
with greed. It cannot view profit as merely one 
necessary internal function of its operation; it 
must pursue profit over ecological values, 
communal stability, human justice, providing 
meaningful and adequately paid employment, 
supporting stable democratic governments, and 
any other such value . All these values have to 
be forced upon a public stock-selling 
corporation by governmental regulations or by 
overwhelming public opinion. This type of 
institution will always remain a dangerous 
beast that has to be carefully watched. So the 
final stage in overcoming corporate rule will be 
to phase out the public-stock-selling 
corporation. Alternative institutions already 
exist, but they cannot compete with this greedy 
beast unless it is disadvantaged and perhaps 
outlawed through governmental restraints. 

Step five in this list will be seen as one step 
too far by most politicians and economists, but · 
a significant number of current political and 
economic leaders can be counted upon to 
endorse steps one through four. 

The George W. Bush administration, 
however, is completely enmeshed in the 
ideologies referred to in step two and gives 
only lip service and low-level attention to the 
doing of step one. 

It is not true that all political leaders are as 
bad as this right-wing coalition. A significant 
number of prominent leaders strongly affirm 
steps one through three. It is worth a trip to the 
voting both to support such leaders. 

An increasing number of political leaders 
would pursue step four if they were given 
sufficient public support and were granted the 
political majorities to sustain this firmness. 

But the promotion of step five is not likely 
to enter the political debate in the near future. It 
may remain for decades an educational task 

carried out by movements of people who are 
willing to persist in completing this long-range 
transition. We who are those movements can 
support politicians in doing steps one through 
four, but we cannot turn over our entire hope 
for overcoming corporate rule to those whom 
we elect to public office . We must fight on in 
the public mind for this full agenda of social 
transformation while at the same time we 
accept and support any steps that our electable 
political leaders can produce. 

Also, over the long haul, we need to build 
up popular support for a major reformation of 
our political institutions in the direction of 
decentralizing power to local communities and 
local regions and at the same time empowering 
planetary rule-making and reformed planetary 
bodies that tmly reflect the interests of the local 
communities and local regions in every part of 
the planet. 

Enabling all five of the above steps toward 
ending corporate rule plus the transformation 
of our politician institutions will require an 
ongoing massive re-education of the adult 
population in every region of the planet. 

This re-education work will require 
teachers of a special quality, teachers who 
understand that people do not easily change 
their minds from something familiar, safe, and 
pleasant to something unfamiliar, challenging, 
and grim. Facing up to Reality is one of the 
very last things that a typical human being is 
willing to do. So teachers have to be 
understanding of this reluctance, patient in 
listening to people's fears, and firm in 
encouraging the courageous changes required. 
Also required of such teachers is a spirit of 
forgiveness toward all past failings and a 
vigorous dramatization that living the sober 
truth is the only road to true happiness. 

People cannot be bullied into becoming 
persons of such realistic, self-initiated integrity; 
they can only be beckoned . And the teacher 
who is doing the beckoning has to be walking 
his or her own talk. In fact that teacher has to 
be an example of living the truth to which 
others are being called. 

Gene Marshall is a minister, author, 
bioregional activist and, with his wife Joyce, 
publisher of Realistic Living. His writing 
previously appeared in Permaculture 
Activist#]], December 199.'i. He can be 
reached at igmarshall@cableone.net 



Truly Dangerous 
Plants 

An article in the London 
Observer explains that scientists 
have spawned the ultimate GM 
crop: contraceptive com. The 
"pregnancy prevention plants" 
have been assembled by scientists 
at the San Diego biotechnology 
company Epi~yte, who have 
isolated genes that manufacture 
"sperm attacking" antibodies and 
put them in com plants. "We have 
a hothouse filled with com plants 
that make anti-sperm antibodies," 
said Epicyte president Mitch Hein. 
"We have also created com plants 
that make antibodies against the 
herpes virus, so we should be able 
to make a plant-based jelly that 
not only prevents pregnancy but 
also blocks the spread of sexual 
disease." 

Epicyte used com instead of 
bacteria to experiment with this 
human protein because plants have 
cellular structures that are more 
like those of humans, making them 
easier to manipulate. The company, 
which says it will not grow the 
maize near othe1 crops, says it 
plans to launch clinical trials of 
the com in a few months. l'l 

Resources for 
Industrial Hemp 
compiled by Jennifer Pittet 

Dr. Ken Dornier, Professor 
Emeritus of Ag. Engineering, 
Dept. of Renewable Resources, 
University of Alberta, 
Edmonton AB Canada T6G 2H l 
Ken.Domier@ ·ualberta.ca 
(fibre expertise) 

Natural Hemphasis, Toronto 
Phone: 416-535-3497, 
Fax: 416-535-1616 
nathemp@interlog.com 
www .interlog.com/-nathemp 

International Hemp Association 
Postbus 75007 
1070 AA Amsterdam, 
The Netherlands 
iha@euronet.nl 

HempTech 
www .hemptech.com 

Mushroom Queries 

Dear Activist, 
The article in #SO by Paul 

Stamets caught my attention. 1 am 
a small farmer in the North 
Carolina mountains, 2200 ft, SE 
exposure. Studied permaculture 
with Peter Bane & Chuck Marsh, 
and Soil Biology with Elaine 
Ingham. 

I am growing organically; old
time apple varieties, blight 
resistant Chestnuts, and a couple 
of pears, sweet & sour cherries, 
and a peach tree. 

Also I have a vegeatable 
garden, using a no-till and 
newspaper-covered-with-old-hay 
mulch system (per Ruth Stout). 
Beds are several years old. -Also 
Gulf Coast Native sheep on 
orchard grass pasture , some under 
the chestnuts, apples, honey 
locusts, black locusts, and a few 
large native oaks and hickory. We 
have about four acres of native 
hardwood forest, some white 
pines. Largest trees probably 80-
100 years old. 

Last winter 1 got two 
truckloads of tree trimmings from 
the power line cleanup guys, and 
have 20-30 burlap bags that were 
originally coffee imports from 
South and Central America. 

What products would you 
recommend for these uses: 

1. Edible mushroom growing 
on wood chip in burlap sacks, per 
article. Is another method 
preferred? I love portobellos. 

2. Inoculant for 4-to-5 year old 
fruit trees, now surrounded with 
compost on sod, covered with 
cardboard, old hay and sawdust or 
wood chips. Will one product do 
for the different fruits listed 
above? Probably 30 trees in all. 

3. Inoculant for 20-30 blight 
resistant chestnuts 8 years old. 

4. Vegetable garden, including 
asparagus & rhubarb. 

5. Any other suggestions? 

I would like to be very 
economical. I am not commercial; 
give away what we don't eat. 

Also I teach soil biology to 
kids & whomever wants me to 
(locally, I am age 76) as part of a 
program of our Mtns. Chapter of 
the Carolina Farm Stewardship 
Association. I may be able to 
photograph some fungal 
amendment results and use them 
in my talks . 

Thanks for the informative 
excerpt from the New Settler 
Interview! 
Ed Updike 
125 Hart Rd PO Box 789 
Pisgah Forest, NC 28768 
eupdike@citcom.net 

Request for Assistance 

I am working on the potential 
of agroforestry to ensure 
sustainable rural livelihoods in 
communities located within the 
enclave of a mining company. The 
communities are characterized by 
poverty, poor sanitary and 
environmental conditions, 
decreasing soil fertilicy, and 
erosion. I would be extremely 
grateful if you could assist me 
with publications, links, and other 
items/information which could aid 
me in my endeavor to help make 
life more bearable for rural folk. 
John K.G. Amonoo, Dept. of 
Agroforestry, C.R.N.R.-Knust, 
Kumasi-A/R, Ghana. 
jamonoo@yahoo.com. 

Appreciation 

Dear Permaculture Activist, 
I have been waiting for almost 

a year for a Perrnaculture Activist, 
and missing it badly. I didn't think 
I was behind in my subscription 
and I'd called other people who 
were also waiting for their 
magazines. Anyway, enclosed is a 
cheque for a 3-year renewal. I 
don't want to miss another issue!! 

I respect all your efforts very 
much. Your articles are full of 
wisdom and inspiration. You've 
got my support for as long as you 
want it or as long as I'm able to 
give it. 
Merton Palmer 
Eagle Bay, BC 

CLASSIFIEDS 
Classified Ad Rates: 40¢/word, $8.00 
minimum, advance payment required. 
Send ad copy and paymenf to: 

The Permaculture Activist 
PO Box 1209 
Black Mountain NC 28711 

One free 20-word ad with subscription. 

Books & Publications 

Portable Dwelling Info-letter; about 
living in tents, yurts , domes, trailers, 
boats, remote cabins, other mobile or 
quickly-made shelters plus plans for 
simple low-cost, low-impact comforts 
and conveniences. Sample $1. 6/$5. 
Box 190-pa, Philomath OR 97370. _,, 

Personals 

Playful 50's man, seeks spiritual/ 
domestic partner for macrobiotic/ 
permaculture adventure. Reply PKM, 
HC75, Box 33, Lamy NM 87540. ·52 

Contacts 

Tired oftechno-world? Looking for 
sane, mature partners to buy BC land 
for simple shared lifestyle. E-mail: 
rainwalker@shaw.ca. -52 

VT's WILD TURKEY GUILD- a 
Natural Builder and Artisan Coop. Join 
our Listserv http://groups.yahoo.com/ 
group/naturalbuildrnarketingcoop. -52 

Internships 

Kona, Hawaii Organic Coffee Farm. 
Work 20-hr week for room and board. 
Call 808-322-2579. -52 

Intern positions available for 
developing Permaculture site. Room, 
board, and stipend. 2004 projects 

' include building, gardening, 
ecoforestry, water systems, and further 
Pc design. Contact Clara Boggs, 541-
396-4764. chipnclara@aol.com. -52 

Seeking two people to help create 
teaching center. Must be philosophical, 
artistic, with knowledge of 
Permaculture and community. 870-
447-2669, slettmala@yahoo.com. ·52 

Help Want~d 

Permaculture-oriented landscaping 
firm in Denver, CO seeks employee 
for installation and design work. Visit 
www.eco-savvy.com or call 
303-587-4050. -52 
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MORE CLASSIFIEDS 

Help Wanted 

Costa Rica. Need volunteers and 
teachers with Tropical Permaculture 
experience. Contact International 
Institute for Sustainable Living at 
www.SustainableLivingCenter.org. -52 

Education 

RECLAIMING ECONOMICS: Local 
Strategies for Promoting Community, 
Ecology and Self-Reliance. June 18-
20. Participant-led workshops in local 
currencies, bdrter systems, LETS, the 
gift economy, and more. At Earthaven 
Ecovillage, Black Mountain, NC (Ah, 
Solstice in the Southern Appalachians!) 
$95 includes camping, local 
entertainment, and great food. Call 
828-669-0114 or register online at 
www.reclaintingeconontics.org. -52 

Communities 

SHIY ALILA COMMUNITY in 
Hawaii seeking new members. 
Established 1992, 3 adults, 3 children, 
37 acres. Values: honesty, 
nonviolence, shared parenting, income, 
and assets. Organic juice and 
sawntilling businesses, 
homeschooling, marimbas, 
sustainability, nonprofit, exotic fruit 
orchards, animal husbandry_ Contact: 

' shivalila@aol.com or RR2 #3315, 
Pahoa HI 96778. ·52 

Land Access 

12 Acre orchard for lease. 24 years 
organic. Blueberries, blackberries, red 
and black raspberries, grapes, 
chestnuts, mulberries, apples, Asian 
and European pears, pawpaw, 
persimmon, autumn olive, pecan, black 

Subscribe to-

AG RO FORESTRY NEWS 
High-quality information on temperate climate tree 

crops and forest gardening, 40-pages qua1terly. Issue 
12,2 (#46) features Pigs in Woodland, Yews, Dye 

Plants, Chinkapins, Annuals & Biennials 
for Difficult Sites, plus book reviews. 

$28/yr, $53/2 yrs. Use form pg 67. All back issues available, 
$7.50 each postpaid. 10% discount on 5+. Write us for back 
issue contents or see our website: PermacultureActivist.net. 

Shipped by air post to USA, Canada, Mexico. 

walnut, medlar, cudrenia, hardy citrus, 
honey locust, and more. Possibility of 
expansion. Partially irrigated. 2003 
income about $1 I k. Building site. 
Room and board available while you 

explore possibilities. 
hblack@twlakes.net or write 
H. Black, 170 Hidden Springs Ln, 
Cookeville, TN 3850 l. Phone 931-
268-9889. -51 

Back Issues of The Pernzaculture Activist 
I, l July '85 Perrnaculture In Oz 
II, 1 Feb. '86 Garden Design 
II, 3 Aug. '86 2nd Int'! PC Conf. 

I, 2 Nov. '85 Fruit & Nut Trees 
11, 2 May '86 IPC-2 & Pc Courses 

II, 4 Nov. '86 Fukuoka, Keyline, Genetic Cons'vn, City Farms, Oceanic PC 
III, 1 Feb. '87 Networking, Natural Farnting, D-Q Univ., Children's PC 
m, 2 May '87 PC Restoration of Wild Lands, Design for Sacramento Farm 
III, 3 Aug. '87 Annual Planting Cycle III, 4 Nov. '87 Trees for Life 
IV, 1 Feb. '88 Marketing PC Products, Bamboo, Home Wastewater Treatment 
IV, 2 May '88 Urban-Rural Li¥s: Econontics & Community Development 
IV, 3 Aug. '88 Social Forestry, Gabions, Jap. Org. Ag., Prodc/Cons. Coops 
IV, 4 Nov. '88 Multi-Story Tree Crops, Greening Dontin. Repb, Runoff Gardens 
V, 1 Feb. '89 Perrnaculture:A Designer's Manual, Tree Bank, Water in PC 
V, 2 May '89 Plant Guilds, Roof Gardens, Small Livestock 
V, 3 Aug. '89 Rainforest Conservation in Ecuador, Gaia, Weed Gardens 
V, 4 Nov. '89 PC Defs, Water Conservation, Small Dams, Ponds, Keyline 
VI, l Feb. '90 Household Greywater Systems, Soil Imprinting 
Y.!.. l Ml!J'.,_'.2.Q Insectary Plants. more Greywater Land Use for People 
Vl,3 Aug. '90 Water: Forests &Atmosphere, Catchment, Nepal, Pond Design 
VI,4 Nov. '90 Urban Permaculture: Ecocity Conf., Soil Detox, Suburbs & Pc. 
#23 May '91 Politics of Diversity: Greenhouse Market Gdn; PC in Nepal. 
#24 Oct. '91 Creativity in Design: Examples; Index Issues #1-23; 
#25 Dec. '91 'Design for Community: CSAs, Restoring Forest; Garden Ecol. 
#26* May '92 Soil: Our Past, Our Future: Fertility, Worrns, Cover Crops 
#27* Aug '92 Integrating Pc: Deconstructing Utopia, Grassroots Organizing, 

Garden Polyculture, Pattern Leaming, Living Fences 
#28* Feb. '93 Structures: Comn'ty Dsgn, LETS, Industry, Strawbalerrimber-frame Bldgs. 
#29/30* July '.93 Networks: Special Media Rvw, Rural Reconstr'n, Leaf Cone., Comn'ty 

Food Initiatives, Pc in Palestine, Do-Nothing Educ., Feng Simi, Pc Acad. 
#31 * May '94 Forest Gdng: Energy & Pc, Mushnn Cultvn, Robt.Hart's F.G., Spp for 

N. Cal., Alders, Agroforestry in Belize & China, Honeylocust, N-fixers. 
#32 April '95 Animals & Aquaculture: Animal Polyculture, Small-scale Cattle, 

Goat Dairy, Key line, Feral Chickens, Bee Plants, Constructed Wetlands 
#33 Dec. '95 Cities & Their Regions:_Green Cities, lndependt Regions, LA Eco-

Yillage, MAGIC Gardens, CoHousing, City Markets, City Animals, 
Micro-Enterprise Lending, Suburban conversion, Rails-to-Trails. 

#34 June '96 Useful Plants: Bamboo Polyculture. Medicinals, Pest Control, Root 
Crops, Oaks, R. Hart's For. Gdn. Russian Plants, Reg!. Plants, Sources 

#35 Nov. '96 Village Design: Pattern Language, Consensus Democracy. Conflict, 
Historic & New Villages, Planning for Tribe, Viii. Economics 

#36 Mar. '97 Climate & Microclimate: Climate Change, Microclimate Primer, 
Weather, Windbreaks, Low-Tech Sun Locator, Drylands, Cool Slopes, 

· Subtropic Forest Gdn, Straw-Clay Bldg, Round Beehive, Water Catch. 
#37 Sept. '97 Tools & Appropriate Technology: Dowsing, Workbikes, New Energy, 

Scythes, Japanese Saws, Nursery, Ferrocement, Greywater, A-frame & 
Bunyip Levels, Ram Pump, Solar Toilet, Log Yoke, Cookstoves ... 

#38* Feb. '98 Economic Transformation: Speculative Economy, No Middle Class 
Worker-Owned Coops, WWOOF, No Money!, Global Wanning, What 
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Profits?, Holistic Financial Planning, Land Use, Adopt-A-Hive 
#39 July '98 Knowledge, Pattern & Design: Pc: A Way of Seeing, Sand Dunes, 

Native Conservation., Language Worldview & Gender, Patterning as 
Process, Land-Use Planning, Teaching Pc, Vietnam, Holmgren on Pc 

#40 Dec. '98 New Forestry: Reg!. Devlpmt., Horselogging, Menominee Rescrv'n. 
Forest Investing, Restoration, Old Growth, Homestead Tenure, Forest 
Soils, Forest Fanning, Woody Agric., Rainforests, \\:'.indbreaks, Coppice 

#41 * May. '99 Natural Building: Oregon Cob, Cordwood, Bamboo, Thatch, Ethics, 
High Winds, Origins of Conflict, Greenhouses, Ponds, Adobe, Road
Building, MicroHydro, Bldgs. That Live, Under $201".. Houses, Dreams 

#42 Dec. '99 Self-Reliance & Community Cooperation: Co-Intelligence & Self-
Orgn., Archetype Design, Sovereignty, Samoa, Mondragon, Natural 
Housing, Comm. Gdns., Zone Zero, Solar Electric Tractor, Beekeeping 

#43 June '00 Food & Fiber: Hunger, Fennents, Seasons Salads, Heirlooms, Fencing, 
Self-Fertile Gdns, Rice Revolution, Cold-climate Food, Edible Insects, 
Chilies, Food Origins, Garlic, Ethnobotany, Wild Food, Bamboo, Hemp 

#44 Nov. '00 Earthworks & Energy: Spreader Drain, Horse Swales, Earth Dams, 
Machinery, Carpet-lined Ponds, Constr. Wetlands, Biagas, Windmills ... 

#45 Mar. '01 Medicine & Health: World & Self, Healthy Home, Designing Care, 
Ayurveda, Agents of Decay, Comm. Health Centres, Women Trad. Med 
4th World Apothecary, Healing Weeds, Medicinal Crops, Hawaiian Bot'ls. 

#46 July 'OJ Good Work & Right Lh·elihood: Pc Golf Course, Downsize Cost of 
Living, New Forest Economy, Energy Currency, Buddhist Mkting., End 
Wage Slavery, What's Surplus?, Urban Community, Enterprise Facil'n. 

#47 June '02 Watersheds: Water as Commodity, Basins of Relations, Beavers 
Watershed Development, Skywater Center, Urban Storrnwater 
Gabions, Conservation Investments, Peat Bogs, Rabbits. 

#48 Sept. '02 Making Changes: Co-Intelligent Activism, Webs of Power, Urban 
Food, How to Change, Teaching for Change, Global Transfonnation, 
City Repair, Escaping the Job Trap, Argentine Recovery, Costa Rica Pc 

#49 Dec. '02 Where is Permaculture? Land-Rent Reform; 10 N. American sites 
plus Cuban Agric.; Beauty+Sustainability in NZ; Cacti/Succulent 
Plants; Animal Self-Medication; Challenge to Pc Movement 

#50 May '03 Ecosystems: Holmgren on Pc Mvmt; E. Hazelip & Synrg. Agric. 
Chestnuts/Pigeons; Oak Savannas; Root Crop Polycultrs.; Alders 
Fungal Ecos.; Humans & Wildn; Indoor Ecos.; Huntid Tropics. 

#5 J Jan '04 Traditional Knowledge & Regeneration: Bates on 
Collective Memory; Shepard's Wisdom of the Genome; Warn 
Waru; Biosculpture; Inuit Medicine; Fermented Stimulants. 

$6 each ppd* • 20% discount on 5+ • Complete Set $195 
The Permaculture Activist 

PO Box 1209 • Black Mountain NC 28711 USA 
except for the following: Vol. 1,1 -YI, 2 & 32-36 · $5.00 each, 

* #26 - 31. #38, #41 - $7.50 each 



CALENDAR 
Co111i1111edfmm bnck cm·er 

July 31-August 14. Taos, NM. Permaculture 
Design Course. Lama Foundation. 505-586-1269. 
rei:istrar@larnafoundatjon org. lam:ifoundation.org 
August 3-6. Oakland, CA. Permaculture in 
Schools. robjna@win.co.nz. 

July 10-18. Summertown, TN. Natural Building August 5-8. Black Mountain, 'C. I Ith Annual 
Immersion. Ecovillage Training Center. 93 l-9M- Southeastern Permaculture Gathering. Culture's 
4324. ecovillage@thcfann.or1:. Edge. 828-669-3937. culturesedgc@earthaven.org. 
www.thefar111.oq:/ctckourses.h1ml. www.eanhaven.org/workshops/. 
July 10-31. Orcas Island, WA. Permaculture August 8-22. Sandy Lake, PA. Permaculture 
Design Course. Samuel Bullock. PO Box 107. Deer Design Course. Three Sisters Farm. 724-376-2797. 
Harbor. WA 98243. 376-376-2773. Dcfrey@bioshelter.com. www.bioshelter.com. 
bullock Orcas@hotmail.com August I6-Septembcr 24. Vancouver Island, BC, 
www.pcrmacultureportaJ com. Canada. It's ALL in the Finish: Plasters and 
July 10-22. Santc Fe, NM. Permaculture Design Colors. PLAN-B: Practical Leadership & Natural 
Course. Ecoversity. 2629 Agua Fria. Santc Fe. NM Building. www.ourecovillagc.org. 
87505. 505-424-9797 x I 0. www.ccovcrsity.org. our@pacificcoast.net. 
July 1 1 .  Hesperus, CO. Swadeshi on the G,·een: a August 20-22. Bellingham, WA. 9th Annual 
Festival or Local Self-Sufficiency. Oakhaven Northwest Herbal Faire. www.nwherbaJfoire.com. 
Pcrmaculture Center. http://oakhavcnpc.orsf August 23-September 4. Basalt, CO. 
�wa<leshj.htm Permaculture Design Course. Cemral Rocky 
Julv 1 1-18. Winlaw, BC, Canada. Fundamentals Mountain Pennaculture Inst.. PO Box 631. Basalt, 
or Permaculturc. Kootcnay Pcrmaculture Institute. CO 8 162 1 .  970-927-4 158. www.crmpj.orr,:. 
250-226-7302. spiral(arm@yahoo.com. jerome@cnnpi.org. 
www3.telu�.net/pcrmaculturc. August 27-September 4. Isle LaMotte. VT. 
July 17-August I .  Santa Cruz. CA. Permaculture Permaculture Design Practicum. Green Mountain 
Design Course. 831-840-(1045 or Pcnnaculturc. 802-928-3648. i:enest@pivot.net. 
www.santacruzpcnnacultureguild.com www.i:reenmountainpennaculturc.com. 
July 23-29. Bellingham, WA. Training for August 28-Septcmbcr 10. Williams, OR. 
Pcrmaculture Facilitators. robina@win.co.nz. Pcnnaculturc & Natural Building Course. White 
July 23-31 .  Black Mountain. NC. Permaculturc Oak Farm & Education Ctr. 541 -846-0776. 
Fundamentals. Culture's Edge. 828-669-3937. info@whiteoakfarmcsa.ori:. 
workshops@earthaven.ori:. www.earthavcn.org/ www.whjteoakfar111csa ori:. 
workshops/. September 8-12. Black Mountain, NC. Starting a 
July 23-August 13. Western MA. Permaculture Successful Intentional Community or Ecovillage. 
Design Course. Sirius Community. 888-51 5-7333. Culture·s Edge. 828-669-3937. www.carthaven.org/ 
info@ljvini:routcs.oq,1. www livingroutes.org/ workshops/ or culturcsedge@canhavcn.org. 
programdetails/su111111erinst/ovcrview. September 20-25. British Columbia, Canada. 
July 30-Aug 1. Nehalem, OR. Introduction to Conference - Ecovillage: Translation to the 
Permaculturc. Lower Nehalem Community Tru�L Mainstream. GEN-N. American Conference. 
503-436-2814. vtallman@tallorder.nct, http://i:cn ecovillage.ori,:. 
www .Nehalcmtrm,1.org http://www.ccovi I lagc.org/con Fercnce[indcx.htm 
July 30-August 6. Sonoma County, CA. September 20-OctoberlS. Maleny, Qld. 
Permaculture Teacher Training. Kat Steele. AUSTRALIA. Permaculture Design Course & 
51 0-547-7889. Ecovillage Internships. GENOA. Ph.+61 -7-5494-
http://www.holj�tic-solutjon�.nc(/Classe�.htm. 474 1 .  fx/-4578. info@ecoJoi:icalsolutjons.com.au. 

September 24-26. Durango, CO. 4th Annual Small 
Farms Conference. http://oakhavenpc oriu 
SmallFarmConf.htrn. 
September 24-October 2. Black Mountain, NC. 
Village Design Practicum. Culture·s Edge. 828-669-
3937. www.eanhavcn org/workshop<J. 
workshops@earthaven.org. 
Sept. 25-October 8. Occidental, CA. Permaculture 
Design Course. Occidental Arts & Ecology Ctr. 707-
874-1557. o;1ec@o;1ec.org. www.oaec.ori:. 
October 1-3. Yachats, Oregon. Permaculture 
Design Workshop for Women. hobbsj@c(n.ori,:. 
c;\Cilllli!permacu It ure.com. 
November 1-6 (Module 1 )  Ecovillage Design 
Course & Practicum November. 8-11 (Mod. 2). 
GENOA. Ph.+61 -7-5494-474 1 .  fx/-4578. 
jnfo@eco1ogicalso1ution�.com. au. 
November 12-14. Occidental, CA. Introduction to 
Permaculturc. Occidental Arts & Ecology Ctr. 707-
874-1557. oaec@oaec.org. 
November 13-15. Maleny, Qlci. AUSTRALIA. 
Intl. Ecovillage Designers Conference. GENOA. 
Ph.+61-7-5494-4741. fx/-4578. 
jnfo@ccologicalsolutions com.au. 
November IS-December I. SRI LANKA. 
Pcrmaculture Design Certificate Course & 
Cultural Immersion. GENOA. Ph.+61 -7-5494-
4741 .  fx/-4578. jnfo@ecoloi,:jcalsolutions.com.au. 
November 19-21. Occidental, CA. Democratic 
Decision-Making. Occidental Arts & Ecology Ctr. 
707-874- 1557. oaec@oaec.org. 
November 20-Dccembcr 4. Hawaii. Permaculture 
Design Course. Pangaia. pangaia@pangaia.cc. 808-
965-9988. www .pangaia.cc/. 
June, 2005. CROATIA. 7th International 
Permaculturc Convergence. Pcrmaculturc ln�titute 
of Europe. lstedgade 79. 1650 Kobenhavn V. 
Denmark. +45-3331 -5694. f x/+45-3325-71 79. 
vcstcrgror@dk-onlinc.clk. www.pennaculturc
europe.org or www.jpc7.org. 
July 9-17, 2005. Southern Appalachian Mtns. 
9th Continental Bioregional Congress. Earthaven 
Ecovillagc. www.biorcgionalcongrcss.org. 
bjocongrcss?004@earth:1ve11.or1:. 
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CALENDAR 

fay 1-9. Summertown, TN. Natural Building 
mmersion. Ecovillage Training Center, PO Box 90. 
ummenown. TN 38483-0090. 93 1 -964-4324. 

I. 
ay 27-29. University Park, PA. "Indigenous 
nowledges: Transforming the Academy." 
·tdislaus Scmali, 257 Chambers Bldg. Penn State 
.. (814) 865-2246. lmsl l @psu.edu. or Audrey 
aretzki. 205 Borland Lab .. University Park. PA 

16802. (814) 863-4751. anml@psu.edu. 
ay 28-30. Black Mountain, C. Introduction to 

�
atural Building. Culture·:, Edge. 1025 Camp 
Ilion Rd., Black Mountain. NC 287 1 1 .  
28-669-393 7. www .eanhaven .on:/workshops/. 

ay 28-Junc 5. Isle LaMotte, T. undamentals 
of Permaculture. Claude Genest, Green Mountain 
Permaculturc, 949 West Shore Rd, Isle LaMoue VT 
05463. 802-928-3648. claude@claudcgenest.com. 
www .greenmountainpermaculture.com. 
May 31-June 12. British Columbia, CANADA. 
Permaculture Design Course. Kootenay 
Permaculture Institute, S 12, C2, RR#I. Winlaw. BC, 
Canada V0G 210. 250-226-7302. 
spjrnlform@yahoo.co111. 
www3 tc!us nct/permaculture. 
June 2-18. Central California. Mobile 
Permaculture Course. jodi@commonvjsion org. 
www .co111monvision.or11.. 
June 4-14. Tennessee. World Bamboo Village. 
Earth Advocates Research Fann. 30 Myers Road. 
Su111111enown. TN 38483. 93 1 -964-4 151. fx/-4228. 
growit.com/barnboo. WorldBambooVilla@aol.com. 
June 4-19. nr. Yosemite Natl. Park, CA. 
Permaculture Design Course. International Institute 
for Ecological Agriculture. 831-688-0338. 
www .permaculture.com. 
June 5. Rhode Island. Sustainable Lh•ing Festival. 
401 -397-3430. www .apeiron.org. 
June 5-6. Ohio. 6th Annual Landowners 
Conference. Rural Action Forestry, PO Box 2 1 .  
Glouster, O H  45732. 866-320-4372. 
forcstrv@ruralaction.on,:. 
June 7-July 30. Boonville, CA. atural Building 
Intensive. Emerald Eanh. PO Box 764. Boonville. 
CA 9541 s. 707 -972-3096. lorax@ap.net. 
www.emeraldeanh.org. 
June 11-13. Occidental, CA. Starting and 
Sustaining Intentional Communities. Occidental 
A11s & Ecology Ctr. 707-874-1557. oacc@oaec.org. 
June 13-20. Taos, NM. "Build Here Now" Natural 
Building Convergence. Lama Fdn. 505-586-1269. 
registrar@lamafoundation.org. lamafoundation.org 
June 13-26. California. Permaculture Design 
Course. EarthFlow Design Works. 805-528-3763. 
info@eai1hflow.com. 
June 14-18. Maleny, Qld. AUSTRALIA. 
Ecological Architecture. GENOA. Ph.+61-7-5494-
474 1 .  fx/-4578. info@ccologicalsolutions.com.au. 
June 17-20. Summertown, T . Sustainable Village 
Design. Ecovillagc Training Center. 931 -964-4324. 
ecovillage@1hefarm.org. 
www.thefarm.org/etc/courscs.html. 
June 17-25. Summertown, TN. Pcnnacullure 
Design Practicum. Ecovillage Training Center. 
931-964-4324. ccoviUage@thcfarm.org. 
www.thefarm org/ctc/courses.html. 

une 8-27. Dunlap, T . alural Building and 
Deep Ecology Training/Gathering. Moonshadow 
Community. 423.949.5922. 
mediarights@bledsoe.net. www.kleiwcrks.com. 
www.svionline.org. 
June 18-20. Black Mountain, NC. Reclaiming 
Economics Conference. 828-669-0 l 14. 
www .reclajn,jngeconomics.oq�. 
June 21-25. Summertown, T . Village Design 
Practicum. Ecovillagc Training Center. 931 -964-
4324. ccovjllage@thefarm.org. 
www.1hefarm.org/etc/courses.ht111I. 
June 21-26. Maleny, Qld. AUSTRALIA. 
(Module I) Ecovillage Design Course & Practicum 
June 28-July 1 (Mod. 2). GENOA. Ph.+61 -7-5494-
474\. fx/-4578. info@cco)ogicalsolutions.com.au. 
June 23-28. Little Applegate, OR. Advanced 
Permaculture Course in Teacher Training. 7000 
Little Applegate Rd. Jacksonville OR 97530. 
541-899-9668. To111powcl17@uol.com. 
June 25-27. Kentucky. Earthspirit Rising. c/o 
Cultivating Connections. 3 1 8  Primrose Dr .. 
Louisville. KY 40207. 502-897-2721 .  
earthastcacher@aol.com. 
June 25-27. Hood Rh·er Valley, OR. Fairy & 
Human Relations Congress. Friends of the Trees 
Society. 360-676-7704. www.friendsofthetrees.net 
fricndsofthetrees@vahoo com. 
June 26-27. Idaho. Introduction to Permaculture -
Small Acreage Series. Becky at 208-263-9801. 
www gent lcharvcst.org. 
June 26-July 3. New York. atural Building 
Colloquium. http://www.gaiatecture.com/ 
workshops/nbce04.html. infonnation: 
gaiatccture@hotmail.com. registra1ion: 
pw@peaceweavcrs com. 
July. Montana. 7th Annual Montana Herb 
Gathering. www.montanahcrbgathering.co111. 
July 2-11. Black Mountain, NC. Natural Building I 
Intensive. Culwre·s Edge. 828-669-3937. 
workshops@caqhaven.org 
www.earthaven.org/work�hops/. 
July 9-12. Occidental, CA. Basins of Relations: 
Starting and Sustaining Community Watershed 
Groups. Occidental Arts & Ecology Ctr. 
707-874-1557. oaec@oaec.org. www.oaec org. 
July 9-17, Sept 3-5, Oct 8-10. Cayutaville, Y(nr. I 
Ithaca). Permaculturc Design Course. Michael 
Burns, c/o Cayuta Sun. 2962 Swamp Rd .. 
Cayutavillc, NY 14805. 607-227-0316. 
permaculture@cavuta.org, www.cavuta.org. 

I� vorkshops@eaahnvcn.org. 

Visit us on the Web-www.Permaculture Activist.net 
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[University. New Orleans. LA 70 118. 337-865-52 40. 
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