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Salmon Wihout River S

Introduction:

The title of Jim Lichatowich’s
book, Salmon without Rivers, A
History of the Pacific Salmon Crisis,
refers to a statement attributed to the
Washington state department of
fisheries in 1960 and deserves to be
quoted in fult. “... new simplified

methods of salmon egg incubation and

predator and hydraulic control in

water areas, plus the impoundment of

migrating salmon at or near the
rearing ponds for the artificial taking
of spawn, may provide the reality —
salmon without a river.”

Wild salmon have a complicated

life history. They are born in shallow
freshwater gravel beds, live as juve-
niles in freshwater streams, as adults
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audience and is documented with a
large bibliography.

ER: Jim, how far back do we need t@

go to understand the salmon probler]

JL: | think to understand the salmon
problem we have to touch briefly on
their evolutionary history. The

Northwest is one of the more geolog

cally active regions in North Americg.

That means the salmon had to survi
a rough evolutionary trip. Over the
last several million years the salmon
had to survive mountain building,
which drastically changed their river:
as the Coast Range and the Cascad
Ranges rose up; they had to survive
volcanoes, and they had to survive
rivers of lava that filled river channel
when the Earth literally opened up &
spread twenty to forty feet of lava

in the ocean, and return to their nata
stream to reproduce and die. If any
one part of their life history is
blocked, the salmon will disappear
from that system. They can have
pristine habitat inland and ideal
conditions in the ocean but if a dam
blocks their return, the salmon will
disappear from that watershed in one
generation. These facts of salmon lif¢
have been known to fisheries manag
ers for 125 years. Rather than restric
development in salmon habitat we
chose to rely on artificial propation of
salmon in hatcheries. This was a
reasonable seeming solution to the
conflict at the time, but it has not
worked. Salmon populations are in
trouble up and down the West Coast
of the United States except for Alask

We spoke with Jim Lichatowich
about the natural history of salmon
and what can be done for their
recovery. Jim has worked on Pacific
salmon issues as a researcher, man
ager, and scientific advisor for thirty
years. He has served as a member ¢

b three independent science panels
- studying issues related to Pacific
t salmon management and recovery. |

specializes in evaluation of the
ecology and status of salmon and
steelhead populations and the devel;
opment of restoration plans. His new|
book, Salmon Without Riversle-
scribes the roots of the salmon crisis
His book is written for the general

i

over large areas of Oregon and
Washington. The salmon had to
survive ice ages when their rivers
were under glaciers and then an
intense, hot, dry climate for several
thousand years following the the las
Ice Age.
To understand the salmon’s
f problem today we have to understar
the evolutionary legacy they acquire
during that trial by fire and ice. I'm
Hegoing to focus on three key traits of
that legacy. One is the ability to
recolonize new or renewed habitat.
Geologic events such as mountain
building, ice ages, and lava flows
continuously rearranged river chan-
nels, the salmon’s habitat. Old chan
nels were cut off and new ones werg
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created. Some habitat was degraded in




quality while other habitat was
restored through natural processes.
For salmon to survive they had to be
able to find and recolonize those new
or restored habitats.
Furthermore, to survive they ha
to adapt to the particular conditions ir
the recolonized habitat. The geologic
history of the Northwest created
aguatic habitats with very diverse
attributes: short coastal streams and
streams that penetrate to and into the
Rocky Mountains, streams that flow
through deserts and streams that floy
through rain forests, some salmon ar
steelhead streams do not flow throug

out the whole year. The salmon had foand in the same place. They diversi-

adapt to these very different environ-|
ments.

So the ability to colonize and
adapt to local conditions were real
important. The third trait and the one
that facilitated the first two is the
salmon’s rich life history diversity.
Most of us are familiar with the
diversity of life histories between
salmon species. For example, the
differences in pink and chinook
salmon in their age at maturity, time
spent in the ocean and fresh water a
their spawning habitats. But, within a
species and within a single populatio
there is also a rich life history diver-
sity, a rich diversity in the way the
salmon use their home stream for
spawning, rearing, migration, and
feeding as juveniles.

ER: You mean they use different par
of the habitat at different stages in
their life?

JL: Yes, and at different times. So in
a healthy salmon population, indi-
vidual fish spawn at different times
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and places and the juveniles use
different rearing habitats and migrate
downstream to the ocean at different
times. In other words, within a health
salmon population, the fish follow
dmany different pathways through the
fresh water and marine environment
This rich life history diversity is
how they not only survived the
geologic history of the Northwest, bu

 in the diverse array of habitats they
were found in when the Euro-Ameri-
v cans arrived in the Pacific Northwest
dThey flourished because they didn't
hall do the same thing at the same tim

fied, much the way a smart investor
diversifies his portfolio as a hedge
against the ups and downs of the
market. The salmon population
diversified their use of the habitat,
their life history, as a hedge against
environmental variability.

S?ce the arrival of Euro-Ameri
ans we have been destroying lif
history diversity through our destruc-
tion of salmon habitats and even

ndhrough our management, the way w
operate hatcheries and regulate

it allowed them to become productive
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n harvest. We have been destroying tt
salmon’s evolutionary legacy, the
basis for their productivity. We have
been destroying their ability to cope
with changes in their environment
such as changing ocean conditions.

It's important to recognize that
swhile we destroyed habitat and over
harvested the salmon, we really did
not intend to bring these fish to the
brink of extinction. In fact, just the
opposite was the case. Very early,
state legislatures enacted laws to
protect salmon from sawdust in the

streams and from dams that blocked
their migration. The state legislatures
also set up institutions like the fish ar
wildlife agencies to manage and
conserve the salmon for present and
future generations.

By the late 1800s political and
business people recognized that the
salmon canning industry was going tp
be an important economic asset for the
region so they became concerned
about maintaining the supply of fish.
They asked the U. S. Fish Commissi

d
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for answers to two questions: What
was going to cause the decline in the
supply of salmon and what can they
do about it? Spencer Baird, the U.S.
Fish Commissioner wrote back and
said there were three things that wou
cause the decline of salmon: over

harvest, habitat change, and dams.

ER: When was that?

JL: That was 1875. The main causeq
for the salmon’s decline haven't
changed for 125 years. However,
knowing what was going to deplete
the salmon and establishing institu-
tions to prevent it wasn’'t enough. The
obvious question is why? The answe
to that question is in the second part
Spencer Baird’s report. He said the
solution to those problems is not mor,
regulations but investing money in th
artificial propagation of salmon.
Hatcheries would make fish so
abundant we wouldn’t have to worry
about the other problems.

That report set salmon manage
ment in the wrong direction and it

h

-

a)
a)

created a very simple salmon manage

ment model: We would raise fish in
hatcheries and feed those fish directl
into the fisheries. To implement this
model managers had to focus on twog
things, artificial propagation, the
farming of fish, and the allocation of
harvest to the various fisheries.
Habitat was not given a very high
priority until recently.
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Salmon managers accepted th
simple model wholeheartedly. They
accepted it so wholeheartedly they
didn’t even bother to seriously
evaluate for another fifty or sixty
years whether it was working. When
hatcheries were proposed by Spenc
Baird in 1875 he had no scientific
basis for his recommendation. In fac
when Spencer Baird wrote his report
in 1875, the first salmon hatchery on|

the Pacific Coast was only three yearswas no track record of success.

old. The first adults from the first

artificially propagated brood had not
returned as adults yet. So Baird had
scientific basis for his recommenda-

ER: Why did we buy into hatcheries
lock, stock, and barrel?

JL: Artificial propagation was
accepted so readily because it fit the
laissez-faire ideology of the time.
Hatcheries allowed cannery operato
access to the salmon with few restrig
tions; hatcheries permitted full
development of the watersheds —
dams, logging, irrigation, grazing, eta
while promising to maintain the
supply of salmon.

Hatcheries were a technology
derived from the prevailing ideology
rather than science. In his book,
Imagined Worldsthe physicist
Freeman Dyson talked about ideolod
cally driven technology. He said one
of the problems with ideologically
driven technology is that it's never
allowed to fail, and the signs of failur
are ignored until great damage has
been done. Hatcheries fit that scena
very well.

ER: Hadn't there been some experi-
ence with hatcheries in the East Cog
and in Europe prior to the 1870s?

Volume Seven Number Six
June 2000

atJL: The first person to artificially
propagate Atlantic salmon was a
German nobleman in the late 1700s.
He published his results but the
technology didn't become popular,
except in a few academic circles. In
brthe 1840s artificial propagation was
rediscovered in Europe. It was

|, imported to the United States in the
1850s, but it didn't reach the West
Coast until 1872. At that time there

The evolutionary history of the
nealmon and the history of artificial
propagation collided in the Pacific
Northwest in the late 19th century.
Hatcheries themselves and the activ
ties they permitted (overharvest and
habitat degradation) eroded the
salmon’s evolutionary legacy, their
biological diversity.

ER: Is there any salmon habitat that
sisn’'t degraded?

JL: There are some rivers that still
contain relatively undisturbed salmor

. habitat. The Elwha River above the
dams flows through the Olympic
National Park. If the dams are re-
moved salmon will have access to th
habitat. Parts of the Salmon River in
Idaho are still pristine. But salmon ar|
migratory, so a salmon that hatches

i-a pristine section of the Salmon Rive
still has to face degraded habitat in t
Columbia River as they migrate
downstream.

D

The salmon’s life history can be
iovisualized as a chain of places —
habitats — where they carry out
important life functions like spawning
rearing and migration. Each of the
stplaces is like a link in the salmon’s
life history chain. These life history

Parts of the chain may still be intact {

chains extend for thousands of mileg.

at




pristine — while in other parts the
links are broken, degraded. Few rive
and salmon populations have all the
links in their entire life history chain
intact.

ER: How are
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ecosystem. The loss of the salmon’s
shiodiversity that | mentioned earlier
has reduced the salmon’s ability to
cope with natural environmental
fluctuations including changing oceal
conditions.
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salmon or will we immediately crank
up the harvest and keep the wild
salmon in a depressed condition?
When we do see increasing number
n of fish, will we back off on our
commitment to habitat protection ang
restoration? If we

salmon doing in
the open ocean?

JL: Between
1976 and 1977
oceanographers
measured a
dramatic change
in several
attributes of the
oceanic environ-
ment. That
change coin-
cided with the
collapse of the
Oregon coho
fishery in 1977.
Other stocks
have also shown
lower survival
during the
oceanic phase of their life history.

In 1977 there was little more than
a hint that the cause of the lower
production was in the ocean. Since
then the oceanographers and fishery
biologists have been studying the
problem and have been unraveling
more and more of the connection
between ocean conditions and the
survival of Pacific salmon. These
studies suggest that there is a forty tc
sixty-year cycle of these lower
productivity regimes in the ocean.
That cycle has probably existed for
many centuries.

We tend to think of the rivers and
ocean as completely different ecosys
tems, but the salmon integrate the
fresh and salt water parts of their

R
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ER: The forty years is going to be up
in about fifteen years, and so you
would expect them to rebound if the
other parts of the system were in pla
for them.

JL: You're right, that is a big questio
and it breaks down into two parts. Th
first question is, have the marine
communities changed during this
period of low productivity in a way
that will retard the recovery of
salmon? Are we going to see salmor
rebound when the ocean conditions
become more favorable? No one
knows the answer to that question.
The second question is, are we
- going to allow a robust recovery of

British Columbia : don’t implement a
._._._,_._jk.._._b,._\_._ ot Pty oy e s SEONG CONSETVA-
Wells N Jf.'ml euer't Grand LEGEND tion approach to
ﬁ‘;" % @ Fed Dams salmon manage-

SR @ NonFed |-~ [ ment and permit a

R o - P L

Rocky b‘ \ strong recovery; if
Reach™ . -t N\ we don’t maintain
Rock Island f Momnumental Littde | é‘g::}.\ a strong commit-

Washington ment to the

protection and
restoration of
habitat, then wher
the ocean shifts to
another low
survival regime
we will see
salmon extinc-
tions again and
much of the effort
and expense of
the current
recovery programs will be wasted.
ER: What's the mix between wild
salmon and hatchery-raised salmon?
Are these population crashes hatchg
Cefish?

JL: Hatchery and wild both.
S
eER: So what should be the role of
hatcheries in salmon recovery?

JL: That's a good question, and the
fact that we are still asking that
guestion 128 years after we started
using hatcheries points out one of o
major failures. Three independent
panels have looked at hatchery
performance in recent years. One
conclusion of all three panels is that
we have done a poor job of monitori

=
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salmon hatchery programs. We've
done such a poor job of monitoring,
we really don’t know why hatcheries
failed to live up to their promise. As a
result, the solutions, the corrective
actions are not clear.

ER: Do you see hatcheries as part of
the solution?

Environmental Review

JG3ar

The Envr amerdRe  vewsite perdertne  wdad
en\ir ameralsieeandpdc
Emir omenalRe  viewEduca TreSy
por aticn It ismd o filiaedwhen  yde
g gaia tim The Envr amendRe  vew pr ovdesan
adve tisrgfre f o unf adsossndsomediencost
ir edgandimpar trissesdauime

Volume Seven Number Six
June 2000

ypb Heb vy
voes amp di

JL: Yes. Even though they failed to
achieve their objectives, | do not
believe we should close the hatcherig
There are still a lot of possibilities for
the use of artificial propagation in
support of healthy salmon population
What we do have to discard is the
simple management model of hatche
ies feeding salmon into the fisheries;
model that gives little priority to
watershed health and habitat protec-
tion.

As long as the dominant policy
framework in salmon management
institutions is derived from this model
there will be little progress in salmon
recovery. Hatcheries must be subjec
to scrutiny and to tough questions.
Today if you ask critical questions
about hatcheries with the intent to try
to improve them, you're labeled as a

hatchery basher. Hatchery advocate$

are too defensive.

ER: They perceive that you're trying
to put them out of business, and ont
first pass it looks like that.

JL: Which is not the case. | don’t
know of anybody that's seriously
looking at salmon recovery that's

saying we ought to put all the hatchef

ies out of business. But | do know a |
of people who are saying that hatche
ies have to improve their performanc

ER: What about habitat restoration
eefforts?

JL: Habitat protection is much more
S effective than restoration. We ought
bend over backwards to protect the
lgood habitat that remains. The most
Aeffective restoration is the approach

that lets the river heal itself. To
accomplish that we have to stop
interfering with the natural ecological
processes that can bring about reco
ery. In addition, there are things we
can actively do to help the stream
recover. But natural ecological healir
iS most important.

One additional point with regard
to salmon habitat restoration needs t
be made. Recall that | said earlier th
the salmon'’s life history could be
viewed as a chain of places where tH
salmon carry out important life
functions. The specific habitats or
places are links in the life history
€hain. The key to habitat restoration
not to fix a broken link here and a
broken link there, but to fix the entire
chain so the animals can survive all
the way through their chain of habi-
tats, through their entire life history.

Pt Part of the reason the region hag
lspent so much money on salmon

a)

D bullets in the recovery of Pacific
atsalmon. The dams are a big obstaclg to

restoration and seen so few results i
that we've focused on very narrow
habitat projects relative to the
salmon’s life history. We have been
ofixing links, but not the entire chain. |
a life history chain for a salmon
population has four broken links and
we fix two of them, the chain is still
broken and the salmon following that
pathway will die.

f

-ER: | know this is a politically
charged subject right now but is dam
removal going to bring back the Sna

gRiver salmon runs?

e

JL: | would only say with regard to
dams removal: there are no silver

recovery. But we need to be sure that
ethe steps we take to save the Snake
River salmon end up fixing the entirg
chain of habitats that those fish need,
from headwaters to the ocean.
s
Literature Cited:
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W fyUse Biokgical

Weapons?

Introduction:

The first attempts at biological
warfare were probably throwing deag
animals into an enemy’s wells. In
modern times biological warfare
agents use diseases aimed at humar
or animals. During World War Il the
Allies — Canada, Great Britain and
the U.S. — started a major biological
warfare research and development
program in response to a
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emergent diseases and antibiotic
resistant bacteria. Our current defen
sive program is strengthening our
abilty to respond to infectious diseas
in general. The benefits of this
program will be an increased ability ¢
our public health system to deal with
infectious diseases whatever the
source. We spoke with Raymond
Zelinskas about the history of
biowarfare and its current status.

ER: Professor Zelinskas, what is yoy
training?

SRZ: My bachelor’s is in biology, and
then | earned a Filosofie Kandidat, th
equivalent of a master's degree, in
organic chemistry at the University o
Stockholm, Sweden. When | returne

Volume Seven Number Six
June 2000

data on exposure and who is expos€gd;
(2) might recombinant DNA research
be applied for biological warfare; ang
bq3) does biotechnology hold promise
for the economic development of the
f Third World?

12)

After graduating in 1981, | was
hired by the now defunct U.S. Office
of Technology Assessment, to work
on a project that produced the report
Commercial Biotechnology: An

r International Analysis Upon depart-
ing the OTA, | moved to Vienna, to
work for the United Nations Industria
Development Organization (UNIDO)

eAt UNIDO, my major responsibility
was to help with the establishment of
the International Center for Genetic
| Engineering and Biotechnology,

which now operates in

perceived biowarfare thre
from Germany. It turns out
Germany had no such
program, but Japan did
have one that remained

Biological weapons have not been efiective

whenusedinthe past

Trieste and New Delhi
After a 3%2-year stint with
UNIDO, I got a job with
the Center for Public Issue

undetected until after the
war. During the Cold War the Soviet

Union developed a large, sophisticat cb

biological warfare capability that
probably would have been effective i
used in war. Most other attempts to
develop and use biological weapons
before and since have not succeede
because of technical difficulties.

President Nixon disbanded the
U.S. biological warfare offensive
program in 1969 but the Soviets
continued their program until Presi-
dent Yeltsin declared it disbanded in
1992. The Clinton administration
spends 10 to 12 billion dollars each
year to protect our military and
civilian populations against biological
threats from terrorists or rogue
nations. However the major propor-

tion of the biological threat to the U.S.

comes from nature in the form of

from Sweden, | worked for about

fifteen years as a clinical microbiolo-

FQist at an acute care hospital in the S

f Fernando Valley.

During that time, | became

interested in the interactions betwee

! law and politics and science and
technology. So | enrolled at the
University of Southern California’s
School of International Relations,
where | earned a Ph.D. in Interna-
tional Relations. My specialization in
international science policy is re-
flected by the subject of my disserta
tion, which dealt with the internationa
implications of recombinant DNA
research.

Of course, there are many of
these, so a picked the three that |
considered most import: (1) how doe
one assess risk when there is no bas

in Biotechnology, Univer-
sity of Maryland Biotechnology
Institute, where | stayed for the next
amleven years. My research there
focused primarily on biotechnology
for economic development in the
Third World and international biologi
N cal arms control.

In 1993, | was appointed a
William Foster Fellow at the U.S.
Arms Control and Disarmament
Agency (ACDA). For some months |
worked on matters related to the
Biological and Toxin Weapons
Convention, which we were trying to
| strengthen by drafting a protocol to S

up an inspectorate. However, in Apri
1994, ACDA seconded me to the
United Nations Special Commission
(UNSCOM), where | was to spend th
next seven months working as a
S biological analyst. During that time, |
ic

et




participated in two biological warfare
inspections in Iraty When the fellow-
ship was over, | returned to the
University of Maryland Biotechnology
Institute and remained there until
1998, when they decided to de-fund
the Center for Public Issues in Bio-
technology. Fortunately, | had the
opportunity to join the Center for
Nonproliferation Studies at the
Monterey Institute of International
Studies, where | now work.

| am also an adjunct associate
professor at the Department of
International Health, School of
Hygiene and Public Health,
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either biological or chemical weapon
is how to achieve the effective
dispersal of the agent over the targef
area.

So when Secretary of Defense
William Cohen sits in front of the
television camera with his five-pound
bag of sugar and tells the audience
that if that bag containeBacillus
anthracis— the causative agent of th
disease called anthrax — instead of
sugar, it would be sufficient kill
millions of people, the listener shoulg

The technical problem, and it is a

The Johns Hopkins Univer-
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5 supplies were transported to the fron

lines on the backs of horses and
mules, so if you could destroy them,
the enemy would face significant
logistical problems.

ER: That was done?

RZ: Yes. There were German sabo-
teurs working in the United States

e who attempted to inoculate animals

being sent to the European theater
with glanders. In northern Europe,

—

German agents used both glanders and
know that this is a theoretical estimateanthrax. Anthrax is essentially an

animal disease. These events are
described by Dr. Mark

sity, where | have been
teaching two courses per
year on emerging issues in
international health.

In capable hands biological weapons

probeblywould be efieive

Wheelis in a chapter that
appears in a recently
published bookBiological
and Toxin Weapohs

ER: What is the difference between
chemical weapons and biological
weapons?

RZ: They’re associated in interna-
tional law because they're both anti-
personnel weapons that are disperseg
by environmental forces, especially
wind. However, they are in fact quite
different. Chemical weapons contain
inanimate chemicals that wound and
kill persons by directly affecting
physiological systems; biological
weapons depend on the actions of
pathogenic organisms, which invade
and infect persons, animals, or plants
of a targeted population, wounding o
killing by causing disease.

The chemical or biological agent
is not a weapon by itself. A weapon i
a system consisting of the agent, a
munition that stores and carries the
agent, and a dispersal mechanism. T
most difficult technical problem
facing anyone who wishes to use

substantial one, for anyone who wou
try to use a biological weapon is how
make certain that a few thousand of
the bacilli contained in the bag are
delivered to each individual of a targ
population. Everyone who has tried
deffective dispersal of biological
warfare agents in the past has failed

ER: When did biological weapons
become a part of warfare?

RZ: Biological weapons have been
around for a long, long time. It
probably started when people con-
taminated wells possessed by the
enemy by throwing dead animals in
them. It became more systemized
during World War |, when the Ger-
mans developed methods for using
5 pathogens, such as anthrax and
glanders, against pack animals. The
employed this type of biological

hevarfare in both the United States andl

Northern Europe. It is important to
recall that in World War |, almost all

ER: It appears biological
dweapons didn'’t alter the course of th
war.

RZ: No, no. They have never altered

btthe course of any war. As a matter o

fact, these weapons have not been
effective when used in the past. To
briefly recount the history of biologi-
cal warfare, before World War ||
there were rumors circulating in
Europe that the Germans had set up
biological warfare program, so when
war commenced the English thought

was wise to set up their own program

at Porton Down. By 1942 they had
substantial program going, which wa
expanded during 1943 and 1944. Th
Canadian allies also started a biolog
cal warfare program about the same
time.

Then, when the U.S. entered tk
war, the British of course influenced
its leaders, so the U.S. set up its owr
program in 1943 at Camp Detrick,
Maryland. By 1944, the American

11
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the English program. In that year, the
English came to depend on the

warfare agents, which mostly were
based on anthrax, for their weapons.

ER: Anthrax to be used against
humans?

RZ: Yes. But in the early 1940s, the
English had started a program aimed
against the animal population of
Germany. For this purpose, they had
manufactured millions of so-called
cattle cakes, which were patties that
looked like cattle feces and were
contaminated witlBacillus anthracis

The plan was to drop the cattle
cakes over the agricultural areas of
Germany, with the expectation that th

Americans to mass-produce biological
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were used to firebomb German cities
often with horrendous results.

But the English also found that
these bomblets would be effective fo
dispersing biological agents. Lacking
large-scale production facilities for th
anthrax bacilli, they provided many
thousands of bomblet casings to the
Americans for filling with anthrax.
The four-pound bomblet was to
become the basic biological weapon
for both U.S. and British forces durin
World War 1.

Of course, the Americans had to
do a lot of work to adapt the bomblet
so it would carry biological agents. I
particular, when a filling of living
agents first was put into the bomblets
the metal constituting the warhead

equickly poisoned the bacteria.
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, In some way?

RZ: The American weapons scientis
I did develop an especially pathogenig
strain ofBacillus anthracis called
e Vellum, for the purpose of warfare.
To do this, they used the classical
genetic techniques of mutation,
selection, and propagation.

These same techniques had be
) employed for some decades in the
civilian industry to, for example,
develop industrial strains of bacteria;
i.e., strains that produce more of a
desired chemical than strains normal

found in nature. This pathogenic strgin

was slated to be mass-produced at t
Vigo facility.

ER: | have heard that the British wer|

Bacillus anthracisin the
cattle cakes would infect
cows, pigs, and other
animals important to
Germany’s animal
husbandry. It was hoped
that if this were done on
a large scale, Germany's
economy would have
been severely damaged.
This, then, was
England’s first biological
weapons system. Although it was
developed, produced, and ready to b
used, in fact it never was used.

The English also produced
anthrax for use against human being
Their basic munition to carry anthrax
was a four-pound bomblet, which
originally was designed for incendiary
warfare. As usually deployed, 166 of
these four-pound bomblets were
bundled in one package. After being
jettisoned by the bomber, the packagd
would bursts asunder at a pre-set
altitude, spreading the bomblets over

There are historical accounts of Churchill wanting
to use biological weapons against the Germans
after they began an indiscriminate bombardment
of the English civilian population with the V1 and

V2 rockets.

Interspacing an inert material betwes
ethe bacilli and the metal casing solve
this particular problem. There were
other problems, but the four-pound
bomblet biological warfare system
5.was largely perfected by early 1945.
Also by that time the Americans had
built a large factory at Vigo, Indiana,
to mass-produce biological warfare

agents. However, the war ended
before any production took place, so
the factory was mothballed and, a fe
eyears later, disassembled. Eventuall
the Vigo site with its crumbling
auildings was sold to the Pfizer
Pharmaceutical company.

close to using biologi-
cal weapons.

RZ: There are
historical accounts of
Churchill wanting to
use biological weap-
ons against the
Germans after they
began an indiscrimi-
nate bombardment of
the English civilian
inpopulation with the V1 and V2
drockets. One can imagine his anger
having these horrific weapons, which
could not be aimed with any degree
preciseness, raining down on Englar
He might have used biological
weapons for reprisal if they had beer
available. But they were not.

ER: What happened to biological
weapons after the Second World W43
v
,RZ: Well, the biological warfare
program continued in the U.K., the
U.S., Canada, and the Soviet Union.

program was much, much larger than wide area. Millions of them actually | ER: Were the anthrax bacilli modifie]i

ly

ne




There are indications that other
nations also possessed biological
warfare programs, such as France. |
refer you to a monumental study by
the Stockholm International Peace
Research Institute, which documents
biological warfare-related events afte
World War IP®.

It is ironic that after the war
ended, the Allies found that their
intelligence estimates were all wrong
Germany, which was thought to be
developing biological weapons by
Allied intelligence, in fact never had &
biological weapons program. Con-
versely, Japan did have a very large
biological weapons program, but it
remained undetected by Allied
intelligence until after the end of the
war. Only at that time were the Allies
mainly the United States, able to find

out that the Japanese had instituted & conducted. So it is dubious whether

biological warfare program already in
1933 and that it involved many
thousands of scientists and engineer
by the time the war ended. This show
how difficult it is for outsiders to
discover a secret national biological
warfare program.
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as large-scale human experimentatic
and human vivisection.

| think that since at the time
many in the American military were
already considering the Soviet Union
r as a future enemy, they wanted to ug
the knowledge possessed by the
Japanese weapons scientists to assi
in the further development of the U.S
biological warfare program, but
without letting the Russians know
what was happening. So the Japane
weapons scientists were hidden awa
and the American interlocutors got al
the information they could out of
them, including photos, laboratory
records, and results of field tests. In
the end it wasn'’t useful because it
turned out that the Japanese didn't d
controlled studies and were generall
sloppy about how field test were

not any information the Japanese
divulged was ever used in the Ameri
5 can program.
S
But the ethics of this was, of
course, all wrong. It is horrendous to
think that these people who committg

ER: Were the Japanese
held accountable for
their biological warfare
program?

RZ: The general who
was the head of the
program,Shiro Ishi
escaped to Japan, as did
most of his senior staff.
None of them were arrested or even
charged with war crimes. The Red
Army captured some of Ishi’'s under-
lings and they were tried and con-
victed; some serving as long as fiftee
years in jail. Yet, the United States
chose not to do the same; this in spit
of these people having been respon-
sible for truly reprehensible acts, suc
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n As | said, the U.S. biological
warfare program continued after
World War Il. Then, in 1950, during
the Korean conflict, the Chinese and
North Koreans accused the U.S. of

having used biological weapons

Stexercise; recent information unearth

. from Soviet archives by Milton
Leitenberg proves thatBut it is a fact
that the U.S. biological warfare

seprogram kept growing during the

v fifties and sixties, which was the timg

annihilation loomed. We still don’t
know if the U.S. program grew in
response to our intelligence having
determined that the Warsaw Pact ha
0 a biological weapons program, or
because it took on a life of its own,
becoming a juggernaut. In any case,
brwas rather large in 1969, when
President Nixon decided, mostly for
political reasons, to terminate it.

ER: There's been a book recently

published by the former director of th

Soviet, then Russian, biological
edweapons research program.

The Iraqis certainly had a fairly large biological
warfare program, which began in 1985, and
they had some 200 bombs and 25 SCUD
missiles armed with biological warheads by

the time Desert Storm occurred.

terrible crimes were never held
accountable for their actions. In fact,
the Americans protected them from
any kind of retribution. Some of the
nJapanese weapons scientists were t
rise to high positions in Japanese
b industry and academe.

N

RZz: Right. Dr. Ken
Alibek, a former deputy
director of the
Biopreparat system,
which was the ostensibly
civilian part of the Soviet
Union’s biological
warfare program, has
written about his experi-
ences in a book called
Biohazard. From him we know that
the planning for this program com-
menced in 1972 and it started in 197
D Alibek is a relatively young guy|
so he didn't get involved in this
program until 1975, by which time it
was going full blast. The interesting

eagainst their civilian populations. Thig
turned out to have been a propaganda

| of the Cold War when mutual nucleaf
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part about the Soviet biowarfare by Paul Berg, Stanley Cohen, Herb | perceived as being innocuous, some| of
program is that before 1972 it wasn’t| Boyer, and their co-workers were the research being done or proposec
very effective, so there was talk withip published in 1972 and 1973 was deemed as being risky. Accord-
the military of terminating it. We Obviously they had been working to | ingly, the conference participants

know this now. However, in 1972, Dr| perfect techniques for transferring adopted a set of rules that delineate
Yuri Ovchinnikov, who was in a few [ DNA from one organism to another | four categories of risk, P1 thru P4, and
years to become the youngest ever | for some time, but it was in 1972 and developed protocols for carrying out
vice president of the USSR Academy| 1973 that their accomplishments reallyresearch work in each category.

of Sciences, recognized the promise$ became known.

inherent to genetic engineering, which Some types of research were
was just then being described in the This kind of work was scary to @ forbidden. These rules were soon to
Western scientific literature. lot of people, especially a method evolve into something more formal;

Ovchinnikov, who was a very imagi- | called shotgun cloning, where the the so-called NIH guidelines. An
native, very bright guy, latched on to| scientist uses special enzymes to bre¢asirganization, called the Recombinang
biological warfare because he saw it| up the genome of a bacterium into | Advisory Committee was set up to

as a way of getting support for small DNA fragments, and then he | oversee the operation of the NIH
genetics and molecular biology from | inserts these fragments into other guidelines.
the Soviet Ministry of Defense. bacteria and observes whether they
function in the new host. The second achievement was
You have to remember that the that the conference agreed to develgp
charlatan T. Lysenko had to a large When news about the new a weakened strain of bacteria that
extent controlled could be used as a safe
the life sciences in host for transferred
the Soviet Union Out of fear of being left behind, the Soviet military provided genes. Less than a yegr
for many years, funding to Ovchinnikov to set up Biopreparat. after the conference,
during both the so-called K12
Stalin’s and strain of Escherichia
Khrushchev's coli was in fact devel-
reigns, so they were far behind the | technique spread, many people oped and it has become the most used
West in such bioscientific disciplines | became concerned about the risks thastrain in laboratory studies. It is safe
such as genetics. might attend recombinant DNA because it needs nutrients only foungl
research, so in response prominent | in laboratories, so if it escapes into the
By Ovchinnikov intervening bioscientists organized a conference| open environment, it dies.

with the military, lots of money and | on the safety of recombinant DNA,
talent was injected into a field that which was held at Asilomar, Califor-| ER: What would be an example of
was until about 1972, essentially nia, in 1975. The aims of the confer-| forbidden research?

moribund. The result was that not onlyence were to determine how risky this
did Ovchinnikov receive sufficient kind of research was and design rulgs RZ: At the time there was a proposal,

funding to build his own institute, the | and methods for managing risks. for example, to insert a gene coding
M.M. Shemyakin Institute of Bioor- for the production of cellulase inte.
ganic Chemistry, but the biggest and The conference had two major| coli. The idea was that cellulose,

most sophisticated biological warfare] accomplishments. First, conference | which is a major waste product in
program the world has even seen. participants agreed that some types pfagriculture and the forestry industry,

recombinant DNA research did could be degraded by using microor-
ER: Do you really believe that present risks, but that the degree of [ ganisms that were able to secrete
Ovchinnikov learned so soon about | risk depended on what was being cellulase, which is an enzyme that
recombinant DNA research? attempted and the organisms that breaks down cellulose into sugars and

researchers were working with. In alcohols. But then somebody asked,
RZ: Yes. The groundbreaking article$ other words, while most research was what would happen if this altered bug




would become established in the
intestinal tracts of humans and
animals? E. coliis a normal inhabitant

of animal intestinal tracts and as such

assists in the digestive process.
However, a cellulase-producirtg
coli might very well completely
disrupt the digestive process by
breaking down bulk fiber, producing
intractable diarrhea.
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Out of fear of being left behind, the
Soviet military provided funding to
Ovchinnikov to set up Biopreparat.

No question that the Soviets di
get an effective biological weapons
program out of that investment, but it
was not based on molecular biology.
Five Soviet scientists were participar
at Asilomar, and some of them were

There were alse

Volume Seven Number Six
June 2000

right equipment to perform genetic
engineering of viruses. So, why
wouldn’t they use these techniques?
wouldn’t make sense for them not to
I do it.

ER: What happened to the Soviet B\
program in present-day Russia?

ts
RZ: We know some about what
happened, but

worries about people
indiscriminately
transferring genes
coding for antibiotic
resistance into

No question that the Soviets did get an effective biological
weapons program out of that investment, but it was not based

on molecular biology.

certainly not all. In
1992, Boris Yeltsin
acknowledged that
the Soviet Union
had operated a
biological warfare

bacteria that normally
are sensitive to antibiotics. So these
types of research were forbidden.

ER: One wonders how much of that
open literature was taken to the USS
and used by Alibek in his biological
weapons research.

RZ: Well, not by Alibek, but by
Ovchinnikov and his colleagues. In
1975 Alibek was just starting his
scientific career, but Ovchinnikov wa
already a highly regarded molecular
biologist in charge of possibly the beg
bioscientific institute in the USSR. At
the beginning, molecular biology was
primarily a means used by
Ovchinnikov to get funding from the
military to jump-start the biosciences
in the Soviet Union.

Of course we don’'t know exactl
how it was done, but | think that
Ovchinnikov told the generals that th
West would use genetic engineering
for weapons development and that th
USSR would be left far behind
because the biosciences were in suc
poor shape due to the influence of
Lysenko and his followers, many of
whom were still in positions of power

advisors to the biological warfare
program. Ovchinnikov didn’t attend,
but we can safely assume that he wa
well informed on what happened. Bu
Rit should be made clear that initially,
the Soviets did not use molecular
biology in their biological warfare
program. For the first fifteen or so
years of its existence, achievements
were accomplished through the use
classical techniques, such as mutatic
5 selection, and propagation.
t Eventually, in the eighties,
Biopreparat introduced molecular
biology techniques into its research,
especially at its best institutes at
Koltsovo, Lyubychany, and Obolensk

ER: Alibek claims that his scientists
were using molecular biology in the
y eighties and nineties to try to engineg
more effective pathogens.

D

RZ: Yes he does. His claim has not
ebeen proven, but it is probably true

because at, for example, Vector, the
hpremier virus research institute, they
had, and have, very good scientists,
access to the literature that describe
molecular biology methods, and the

program in viola-
tion of international law. At the same
time, he ordered its closure and
)spromised to fire its directors. Since
| then, we know that most of the
Biopreparat facilities have been
converted to civilian use and are abl
to continue operations by receiving
funding from international sources. T
be eligible for this funding, they must
Dfbe transparent; i.e., the work they
nperform is open to inspection by
outsiders.

However, there are four military]
biological institutes that are to this d3
closed to any outside inspectors or
visitors, so we don’t know what's
going on inside them. My gut feeling
is, | don'’t think they’re making
biological weapons, but | think that
they’re keeping the institutional
Ermemory intact, so in case they wantg
to enter into this field again, they
would be ready to do so very quickly

ER: At some point wasn’t the U.S.

r considering a defensive program?

5 By 1972, we had disassembled our
biological offensive program. In 1975

RZ: We do have a defensive programm.

t
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Congress passed a public law saying
that we cannot do this kind of activity,
In effect, the Congress enjoined the
U.S. military to do whatever is
necessary so the U.S. would be in
compliance with the 1972 Biological
and Toxin Weapons Convention.

When Nixon dissolved the
offensive U.S. biological warfare
program in 1969, he stated that
defensive work could proceed. But th
formal defensive program, called the

Environmental Review

scientists are put to work to develop
appropriate defenses. It could be
vaccines, it could be therapeutics, or
could be protective equipment, eithe
personal or communal.

ER: Could you address the effective
ness of biological weapons?

RZ: Well, there are two levels of

effectiveness. The first is that so far,
ebiological weapons have proven

ineffective when used in the field. Th

Biological Defense Research ProgramJapanese used it against the Chines

(BDRP), was established in the early
1970s and is unclassified. The lead
agency of the BDRP is the United
States Army Medical Research
Institute for Infectious Diseases
(USAMRIID) at Fort Detrick. The
BDRP has several aspects.

Primary biological threat
assessment is done by the Armed
Forces Medical Intelligence Center
(AFMIC), which is headquartered at
Fort Detrick. It tries to determine or
assess the biological threats, and on
it makes its assessment, this informal
tion is sent to USAMRIID. Its man-
agement then tries to set up research

population during World War Il.
There were two results: first, they

the Chinese and, second, they ende
up in at least one instance producing

their own army. It demonstrates the
big problem with biological weapons;

didn’t produce many casualties amo];g

several thousands of casualties among
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namely, it is technically difficult to
disperse biological warfare agents
effectively.

The Japanese terrorist group
ceAum Shinrikyo worked on biological
L weapons for at least three years,
perhaps as long as five, but for all
their efforts, their biological attacks

that aims to defend

with biological warheads by the time
Desert Storm occurred. But their
weapons were, as far as | can asseg
them anyway, ineffective because th
depended on explosive force for
dispersion of agents. The explosion
kills about 99% of the agents in the
warhead, and drives much of the res
into the ground. As you can

against the major

biological threats -dfretelydticbgcaivess Opacart
facing U.S. military comes from naiure, mainly emerging infectious
forces. Some of diseases and fransported infecious diseases.

them, or most of
them are natural

imagine, not much is left to
do the dirty work.

So, you can see that there 3
substantial technical prob-
lems that can limit the
effectiveness of biological

threats, like emerg-

ing infectious diseases, diseases thal
are easily transported to the United
States, or diseases that could be
waiting for U.S. servicemen who are
sent overseas. They also try to defen
against deliberately caused diseases
such as those that result from biologi
cal warfare and terrorist attacks. Ong
a determination has been made on
biological threats, USAMRIID

were a big failure. They tried several
times to disperse botBacillus
anthracisand botulinum toxin within
cities, but produced no casualties.

d

' The Iragis certainly had a fairly
large biological warfare program,

ewhich began in approximately 1985,
and they had some 200 bombs and
twenty-five SCUD missiles armed

weapons. So far, neither
terrorists nor nations have overcome
then.

The second level is that in
capable hands, biological weapons
probably would be effective. | believg
that what the Soviet program accom
plished, and what the program that t
United States had until 1969 accom-

plished, did produce effective biologit

[72)
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