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What's Wrong with
Biotech?

Introduction:

Many people are uneasy about how
biotechnology isbeing appliedand
commercialized, especially whenit
comes to food crops. The most
extremeanti-genetically-modified-
organism positionisthat theentireidea
of biotech iswrong. We have no
business cutting and pasting genes
from one organism to another, and only
bad can come of it.

Theother sideof thedivideis
represented by scientists who work in
biotech and havenoideawhat al the
fussisabout. People have been altering
genesin plantsand animalsfor thou-
sands of years. Today's hybrid corn
bearslittleresemblancetoitswild
ancestors and peopledon't call ita
Frankenfood. Likewise today's dogs
don'tlook likeor act like (thankfully)
their wild ancestors.

To peopleoutside the businessit
may not be obvious how much molecu-
lar biology hasinfluencedthelife
sciences, whileto scientistsin biotech
its benefits are so obviousthat it ishard
for them to understand the public's
anxieties. Today's scientists have
grown up with molecular biology and it
has become a senior partner in most life
science disciplines. Since Watson and
Crick received the Nobel Prizefor
working out the structure of DNA in
the early 1950s, molecular biology has
transformed how every biological
disciplineisdone, including botany,
zoology, genetics, medicine, pharma-
cology, and forensics. Molecular
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biology has been an academic jugger-
naut, rolling over departments, sucking
up grant money and appointments, and
explainingeverything. Well not quite,
but molecular biology has spun off a
multi-billiondollarindustry, biotechnol-
ogy.
The most fervent anti-gmo

organi zationstend to play to peoples
ignoranceand anxieties. A quick
examination of their Websites shows
the basic propagandatool kit: scary
catch phrases, screwy logic, using only
information that supportsthe position
and ignoring therest. Such behavior is
every bit as dishonest as the most
despicable right wing ranter's. Lower-
ing the debate about theseimportant
issuesto thelevel of propagandahurts
thecredibility of all environmental

September 2003

organizationsand thustheir ability to
influence events.

The most effective way to protect
people and the environment from
unintended consequences and/or bad
effects of biotech will be based on open
and honest eval uations of the prosand
cons of the various parts of the biotech
enterprise.

We spoke with Steven Strauss
about the public perceptions of biotech-
nology and how to raisethelevel of the
debate.

ER: Professor Strauss, what is your
training?

SS: | haveaBachelor’ sin biology from
Cornell in plant and forest ecology; then
aMaster’sat Yae School of Forestry;
andaPh.D. at Berkeley. Midway
through my Ph.D. training | got
interested in genetics, not biotechnol-
ogy, but traditional population genetics
and breeding in trees. It wasn't until |
started my faculty position at Oregon
State University that | started using
DNA methods, and it wasn’t until
several yearsinto that that | started
working ingenetic engineering.

At Berkeley | had to have someone
on my committee who was not a
biologist or aforester, sol had a
sociologist on my supervisory commit-
tee who made me think about the social
implications of geneticsand technol-
ogy. That hashelped meas| try to
explain to the public what we' re doing
in biotechnology and how tolook atitin
abroader environmental framework.

Most of my colleaguesin biotech-
nology majored in biochemistry or
some pretty technical reductionist




biology and they haveadifficult time
even understanding why there's
hostility to biotechnology. So my
background has been helpful in that
regard. At least | seethe problem some
peoplehave.

ER: What’ syour
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The trees | work with are cotton-
woods. We grow them for their wood;
wedon't need their seeds or their fruit
so making asteriletreewould bean
easy way to control geneflow, andin
fact it might also make the trees grow
somewhat faster. Our focus has been

on how to engineer that and

position now?

SS: I'm aprofessor in
the Department of Forest
Science at Oregon State,
with appointmentsin the
Genetics program and
theMolecular and Cell
Biology programs.

how to doit in arobust way.
Oneather thing
we'vedonein conjunction
with that issome population
geneticsand modeling to see
what level of sterility you
needto giveyousocially
acceptable containment.
There are other studies that

ER: Where do you get your funding?

SS: All over theplace: USDA, Depart-
ment of Energy, National Science
Foundation, Forest Industries, and
many other smaller granting agencies.
Those arethe main ones. | get some
grant money from industries, about
one-tenth of our total funding.

ER: What areyou thinking about in
your own research?

SS: The core thing my lab has worked
on for about ten years now isthe
problem of geneflow from genetically
engineered trees. It was known to
scientists as early asthe 1980s that
there are genesthat we' d liketo use
commercially that we don’'t want
wandering around the environment
because of their ecological effects, like
exotic pest resistance genes or an
herbicideresistance gene. Controlling
geneflow isgoingto becritical if some
of these products that we were thinking
about are ever to be used.

gooninthelab, but that’s
our core focus.

ER: What modificationsareyoutrying
to maketo the trees?

SS: It' sthe platform of atechnology
upon which different variationsare
built. One of the parts of the platform
for biotechnology is how to put genes
in— do they give you healthy treesand
do the geneswork in astable way? —
without worrying about what exactly
they’ redoing. The guidelines of how
you design anew tree need to include
environmental considerations. We're
trying to make aplatform in poplarsfor
thistechnology. We have been working
on the gene transfer process and testing
it to make sureit’ s effective, efficient,
and givesyou a healthy tree. Part of
that isbuilding in aconfinement system
to make gene flow a non-issue so you
can usethesethingsreadily inthe
environment, or make geneflow an
acceptableissue. Asl said, it' shard to
get to absolute zero. Cottonwoods can
propagatein fact vegetatively, so sexual
sterility isnever going to giveyou 100

Volume Ten Number Nine
September 2003

percent containment.

ER: Plant material hasaway of getting
spread around.

SS: That’ sright, and clones are out
there. People can and do steal plants
and trees. That's one way cuttings
movearoundisillegally. Peoplecan
take a branch or abranch can float
down a stream for that matter. One of
theissuesinthesocial pictureisif
society isnot ready for biotech then
tinkeringwith reducing environmental
effectsisn’t going to get you any-
where.

ER: Many peoplethink that playing
with geneticsiswrong. How to you
respond to that?

SS: We have played with genetics
routinely for hundreds of yearsand
havetaken it for granted. The most
obviousexampleisdogs. Welovethese
incredibly domesti cated mutant
organismsthat |ook nothing liketheir
wolf progenitors. If you look at any
domesticated crop or animal, to various
degrees— dogs are probably the most
extreme, but broccoli is probably not
far behind —they’ redramatically
changed, far more so than anything
contemplated today for commercial
genetic engineering. There snothing on
the biotech horizon that’ s going to
create anything asradically different as
anew variety of adog, achihuahuaor
terrier or whatever your dog of choice
is.

Genetictinkering should befamiliar
to us. We can makeradical changesin
organismsthrough traditional breeding,
infactwedoit every day. Breedingisa
big part of several important industries.
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We need to be honest about this. We
lovegenetic manipulationwhenit
comes to some of these animalsthat we
have on farms and in our homes. We
don’'t know exactly what the mecha-
nisms of genetic changesarein these
breeding experiments, but we know
that they are profound. So there'sa
precedent for genetic modification. It's
not new; it'saquestion of how you do
it.

ER: Butbiotechisartificial: cuttingand
pasting pieces of DNA instead of the
ol d-fashioned way.

SS: The old fashioned way aso
involves cutting and pasting and
deletingandinserting DNA,, it’ sjust
that we have no say in the matter. The
mutantsthat we select for in traditional
breeding are not warm and fuzzy when
you look at what they actually are.
Mutations are broken genes and they
break in strange, random ways.

ER: Darwin understood that most
changesin an organism would not be
beneficial. Thiswas before genetics
was understood.

SS: That'sright, they’ re not. Every
now and then something happensin
traditional breeding that’ sconsidered
beneficial andis selected for further
propagation, it’sjust that now we
know better what we're doing. | think
ethically however, when you know
what you' redoing it doestend to give
you more responsibility aswell asmore
choice. We've gotten to a point where
we can say, Oh, you mean that’s what
inbreeding does?We'refixing an
otherwise del eterious mutant to get this
dwarf dog? What if we did that our-
selveswith genetic engineering meth-
ods? Would that be acceptable? We
don’t know. The ethical framework
tends to be different when we have so
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much more knowledge about the
process.

Another important thing that
we need to talk about isthat people
assume genetic engineeringismoving
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SS: It's not exactly the same, but it's
much more similar and in fact maybe
safer because we' re putting much
moreintentional designintoit. Wecan
build in safeguards that we haven't

genes between beenableto
organisms, and m before, such as
that’s not what geneflow
genetic of the safeguardsin the
engineeringis. ﬁvv’( E% = case of my
It's a method I'"“'ﬁ- i trees.
whereby you W’ We
can change - might consider
geneswithin these different
an organism. ways of ad-
It's possible dressing genetic
society might engineeringthat
decidethere arescientifically
arefamiliar moreenlight-
kinds of ened, whereas
genetic now the contro-
engineering versy out there
and thereare ismore social.
unfamiliar It's been
kindsthat dictated by
should bedealt groupslike
with differ- Greenpeace that
ently. have afunda-

| had mental ethical
anessay in objectionto
Science playingwith
magazinea nature. They’l|
couple months admit to that.

ago, and that’ sall | was saying: Maybe
we can segregate the kinds of genetic
engineeringthat look likedomestication
aswe' ve known it, using genesthat are
homol ogous, nativein function, but
tweaking their expression to produce
desired traits. That's different than
moving aBT gene from abacterium
into aplant where there’ sno homolog
andit’ satotally unique genefunction.
[BT isthe bacterial toxin that isused to
kill caterpillars. Ed.]

ER: Tweaking the expression of a
native genewould be morelike conven-
tional plant breedingwouldn’tit?

Oncethey decidethat they’ re against
this, then they employ all thetactics of
public relationsto scarethe hell out of
you. They’ |l admit that too.

ER: How do you respond to that?

SS: That' sdifficult. Back when |
started in this business we knew we
had achallengeto educate the public
about genetic engineering andwhat is
responsible use of genetic engineering.
That’'sacomplicated thing to lay out
for scientists to agree on; then to
communicate that to the publicisa
challengingtask.

Now it’s much more challenging,




an order of magnitude more at least,
because now we haveto do it amidst
thisdin of grossdistortions of scientific
information and outright fear monger-
ing. We know from psychological
studiesthat fear, particularly when it
comesto thingslikefood, can get into
you. It takesfive or ten positive
messages to counterbalance one
negative or scary message, particularly
when it comesto your health or
livelihood or the quality of your food.

Now we havethisincredible
challenge. We' reonthedefensive
because peoplelook at it and say, What
are you doing to our food? Of course,
there' s also the association with
corporate control and patents that
modern biotechnology bringsyou apart
from the science. One of the distortions
you seeisthat biotech
isall acorporate plot
for profit. It istrue that
corporations do try to
make profits, but to
destroy the whole
science and technol-
ogy becauseof itisto
meethically repugnant and irrespon-
sible. But that’ swhat’ s happened and
now we havethisincrediblechallenge
in communicating to the public that’s
been scared to death.

In Europein particular they are
frantic. If you had a discussion with
someonein Europeinthelate 1990s,
2000, about genetic engineering, they
had been convinced it wasHitler all
over again. That’show bad it is over
there. That hasn’'t happened in the
United States, except thereisasegment
of the public that doesfeel that way.

dog...

ER: Montesanoisprobably it’sown
worst enemy. People hear about
terminator technology and it confirms
their fears about corporate control.
Woulditbepossibletoliberatethe
technology?

Environmental Review

SS: | think that’s quite possible. |
personally liketerminator technology. |
think it’sgood for the environment, |
think it’sgood for business, and | think
it's good for consumers. | think the
more ability companies haveto get
rewards for their product, the more
technology gets devel oped and the
more consumers have choices.

| think the whole argument has
been turned on its head due to gross
distortions, but | realize other scientists
have different views. | think itis
important to get some of the basic
technology out of the control of
corporations. They’re doing that
slowly. They’ re making technology
availablefor theVitamin A rice, for
example.

There's nothing on the biotech horizon that's going to
create anything as radically different as a new variety of

ER: Whodidthat?

SS: Ingo Potrykos from Switzerland
wasthe principal investigator, with
funding from Rockefeller Foundation.
Thiswas no attempt to do public
relationsfor industry and biotech as
some people claim; rather itisan honest
attempt to reduce blindness and
associated diseasesdueto Vitamin A
deficienciesinthedevelopingworld. He
engineered a pathway using genesfrom
petuniaand bacteriato makethe
precursor to Vitamin A inricegrains. It
had never been there before. Theideais
that even small amounts of thisinrice
could reduce blindnessin childrento a
quitelargedegree. It' sahumanitarian
project anditinvolvesall thesegene
transfer technologies and pieces of
genes that had various pathways
associated with them.
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Theintellectual property
lawyers at what used to be Zeneca
helped him. They said herearethe
pieces you need, let’ swork out away
that we can get free access to this for
subsistence farmers. They did it and
now theVitamin A genesareinthe
hands of breedersin Asiawho are
tryingto movethose genesinto elite
ricelinesthat peoplewill grow. We'll
know inafew yearsif thetechnology is
effectiveand if people accept it, and
they probably will if it hasthe benefits
wethink it does.| think those kinds of
things need to happen more broadly.
Several universitiesrecently got
together and said that all their intellec-
tual property isgoing to befreely
provided for applicationsinthe devel-
oping world. People are working hard
totry tountiethe
technology from big
corporations.

| havetalked
to patent judges about
thisand alot of key
patentsin biotechnol -
ogy arerunning out,
particularly with trees. By thetimealot
of this would come forward commer-
cialy, thekey patentswill havelapsed.
That whole issue of corporate control
isgoing away. Having said that, things
liketerminator, thingslikegenetic use
restriction technologies, they havealot
of benefitsaswell.

ER: What isterminator technology?

SS: Terminator technology islike
having abook you can’'t copy. It'sa
plant where the seed doesn’t germinate
or it produces aplant that afarmer
wouldn’t want to save the seed from it.
If they want that plant again, they’d
need to go back and buy the seed again.
It's not forcing afarmer to buy seed,
but if the seed has some characteristics
the farmer wants then he has the
choice, if it’s priced reasonably, to buy
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dating back to 1994.
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the seed from this company. That's
how hybrid corn works. Hybrid cornis
effectively terminator corn.

ER: Butit wasachieved through
conventional breeding.

SS: Right. Initsheyday hybridswerea
wild, radical technology and many
peoplewere against them. A key reason
it'sdeveloped and the hybrids are so
productive these days is because
companies had an incentive to produce
the top genetic material because they
could sell the seed. It’ sthe same
principle.

People
acknowledge
protection of
intellectual prop-
erty for CDsand
for books; and
almost every
landscape plant you buy these daysis
also patented. Onething you seein
terms of these gross distortions by the
groupsthat are against biotech isthat
patenting lifeisimmoral andwe
shouldn’t doit. Society had those
discussions. It's moved beyond that.
Wedon't need to discuss every little
thing again. We want to reward
innovators and give them some protec-
tionfor their intellectual property.

There are many issues about
getting the system right so it doesn’t
hurt people, and so that it’ sequitable.
What you see out there isthiswhole
notion that patents are destroying the
heritage of life on Earth and thewhole
system is corrupt. It's nonsense, but
that’ swhat you see out there. And

many people don’t know any better.
Hardly anyoneknowsthat all their
garden plantsare patented. They'reall
cloned by the way aswell, and no one
seems to know that either. The educa-
tional challengeishuge.

ER: Public educationisabig part of a
university's mission.

SS: There' saprogram at Oregon State
for analysis of biology issues— I've
now inherited the directorship for this
program — it’ sintended to try to
provide sound science to the public
about crop biotechnology issues. | was

I f you need evidencethat biotech can beuseful,
farmershaveadoptedit at anincrediblerate.

looking at some funding opportunities
at theNational Science Foundation
about education and creating new
technologies, new materialsfor
teachers, for PBS, and there are ll
kinds of optionsthat they would fund.
The question is how you go about this.
One of thethingsthat’ svexing to
meis|’m not sure you can go about
thiswithout first discrediting some of
the fear mongers out there. How do
youdoitwithout first of al callinga
spade a spade and then moving on to
talk about the scientific complexities?

ER: Havetherebeen debates?

SS: There have been lots of debates.
Biotech opponents cometo various

public meetings and they’ re on scien-
tific panels sometimes. One of the key
issuesisthat scientists assume that if
they understand how something works
— figuring out a pathway, figuring out
aproductionlimitation, solvinga
problem — the systemwill thenfind a
way to incorporateit. Thisismore of a
bottom-up approach: you work with
the science and then the system will
incorporate it asit’s appropriate.

But alot of theanti biotechnology
agendaistop down: it saysagriculture
should look acertain way, it'sgot to be
no GMOs, or no chemicals, or what-
ever. The philosophical approachis

radically different, and
they'regoingin different
directions.

If you establish broad,
vague criteriaat thetop,
where does agenefit into
that? If you set up these

ethical criteriathat are quite broad — it
has to promote soil conservation for
instance — how do you measure that
down at theleve of the plow and the
herbicide and the crop? Thereisa
different paradigm in how you ap-
proach biotech.

Europe is much more comfortable
with what you might call for lack of a
better word, amore socidlistic view.
That is, society will dictate how it
ought to be, and then the economy will
bethat way. The United Statesis more
amarket of ideas, amarket of technol-
ogy and innovation. Wetry to promote
individual freedom, technol ogies,
entrepreneurs, and scientists, then
society will let the market decide,
assuming they pass some test of basic




safety. It sadifferent philosophy. But
all thedetailsabout geneticsdon’t
matter and all thisknowledgethat we
have about genesisirrelevant if you
start off thinking it'sall wrong.

ER: What doyou
think will bethe
result of Europe
takingitself out of
the GM O market-
place?

SS: Europeisonthe
wrong track as far
as I'm concerned.
They havetraceabil-
ity rulesand regula-
tions of GM Os that
have no scientific
credibility. Tothem
every genetically
modified organismis
dangerous and
horribleand they
shouldtreatitlike
nuclear waste. It'sa
social criterionthat
haslittleto do with biology or even
common sense. | don’t know if it will
take ageneration, adecade, or two
generations, but over time asthe
science advances, products will appear
that have obvious benefits. Whatever
Europe doesand the penaltiesit
imposeswill delay things, but they
cannot possibly stop it because the
need istoo great. Over time, they're
goingtoget marginalized. TheEU isa
huge trading block with huge cultural
influence and they havelotsof people
who are dead set against any of this
technology, so theinertiaisgoing to be
enormous. It is already enormous.

ER: What are some of the projected
benefits? Y ou weretalking about food
security in the Third World.
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SS: Farmingislocal. It dependson
problems farmers have in certain areas,
with certain soils, with certain pests,
with certain markets. There's no
miracle of biotechnology. It's answers
to particular problems. In some areas
farmers need
vitamin-enhanced
crops, like poor
peopleindevelop-
ing countries who
mainly eat rice. In
other placesthat
would beridicu-
lous because you
havevegetables
that giveyou your
vitamins.

In some
places you can
havevirus
problemsthat are
devastating your
crops. If you
have abiotech
solution that’s
wonderful, but
other places
won't need it because there’ s no virus
or there are resistant varieties of the
crop. Farmingislocal and you can’t
understand why you’ d want something
until you know the details of what
farmers face.

Peopleinthedevel oped world
will spend alot of money on food and
they tend to use price as an important
guide, but if people are scared, then
price doesn’t matter at all. If you
scared them that biotech foods are
inherently dangerous, which isnon-
sense, and then they will make choices.
They’ Il ask for 1abeling, for example,
because they’ re concerned about who
has messed with their food.

It'shard to sit back and make
grandiose statements about how
biotech is going to change theworld. In
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aggregate, when you look at these
different products, when you look at
virus-resistance technology, which is
now inthefieldin papayaand cassava,
there are avariety of cropswith
problemswhere genetic engineering
provides apowerful solution.

ER: Likeadding drought resistance or
salt tolerance to a crop.

SS: I'malittle bit more skeptical about
whether we' re going to make quantum
leapsfor traitslike drought resistance.
Maybe, but drought resistanceisa
complex trait. Maybe salt tol erance, but
the way alot of these genetic changes
work isthey’ll expand the range of the
plant alittlebit or allow youtoget a
harvestable crop from a soil that before
you wouldn’t get anything. It may not
even bearadical change. It may bethat
now you have avariety that gets over
the economic threshold in terms of
producing enough fruit, whereas
beforeit didn't. | think some thingsyou
mentioned will happen, but it’ sgoing to
takesometimeand alot of field trials.

One of the points| madein my
Science essay isthat if you can only do
afieldtrial after you' vedonetenyears
of regulatory studiesand ecological
assessments, asis the casein Europe,
you'll never get therewith those traits.
It requiresamoreflexible, permissive
regulatory system.

A lot of good thingsaregoing to
happenin nutrition, improvementsin
protein composition and oil quality for
instance. Pest resistanceisbigin many
parts of theworld already, and there are
certainly many other proteins apart
from BT that could be used to improve
pest resistance. The key questionis
how high theregulatory barrier is
before they are permitted.

ER: I think scientistscan bealittle
smug. They just assume people
approve of what they're doing.




SS: Agriculturaliststend to assumethe
public supports what they do because
they have done so much good: the
Green Revolution, longer lifeexpect-
ancy and so on. There have also been
environmental negativeswiththe Green
Revolution, no question about it, but
agriculturists assume that the picture
hasbeen so dramatically positiveand
that the Green Revol ution hasbeen
such an overall success that the world
ought to al lovethem. Maybethey need
to go back to square one and sell
themselves to the public. In terms of
the public education part of this, maybe
that’ sthe critical thing to do. Some of
these things like pharmaceutical crops
have huge potentials, and theissueis
whether they’ re going to be closed
down by the food industry or by
Friends of the Earth, because there will
be some cases of leakage into the food
supply.

Oneather difficult thing about
biotech isthat the regul ationswe have
arealwayslagging behind by years.

I’ ve been amazed seeing this. You
would think that a smart regul atory
system would be something that you
put in place right away to make surethe
technology devel opsappropriately, but
there are so many political forces
impingingonit, it doesn't change until
therésacriss.

Wealso haveasmart law inthis
country that says that food labels can’'t
bemisleading. Y ou can't put on
information that gives people undue
concern about their food or undue ease
about their food. Y ou can't say things
are going to extend your life span when
they won't, and you can't say that they
are hazardous when they’re not. | feel
the public does not understand that we
actually have adamn good regulatory
system. But the science has gotten so
far ahead of the ability of the govern-
ment to deal with it that certain science
and technologiesthat are going no-

Environmental Review

where. | came back from thistree
biotech meeting. I’ ve been in touch
withregulatorsfor years; aBT treeis
going nowhere.

ER: What do you mean?

SS: The way
things aretoday
the thingsthey
want to know
about it are so
stringent that
until somebody
has awatertight
gene containment
system (and we
may never have
onetight enough)
it'sgoing
nowhere, the
economic
benefits for the '
growers notwith- |&
standing, until
there's some
exotic pest where
thisisgoing to
solveaproblem and it’ san overwhelm-
ing mandateto doit.

Theregulatory system now, while
scientifically imperfect, isrigorousin
the United States. The BT poplar isnot
going to go forward even though we
know it works. My sense of itisthat
thereal risk isthat theinsects are going
to overcomeit so quickly you're not
going to get many economic benefits.

ER: Isthereapraoblemin poplar with
insect damage?

SS: No question about it. Poplars
would probably be grown much more
widely commercialy if whenyou grew
them you had afair confidence they’'d
survive and grow well, but they have
some serious insect pests, which are
expensiveto treat commercialy. The
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growers would love to see insect-
resistant poplars.

If we ever got around to growing
bioenergy crops or product crops with
plastic precursors or enzymes in them,
then that insect resistance becomes a
bread and butter
issuebut | don’t see
the EPA approvingit
unless our gene flow
technology is
effective and we can
demonstrate it pretty
quickly.

ER: How doesthe
precautionary

principleapply to
biotech?

SS: Unfortunately to
too many peoplethe
precautionary
principleisaway to
; say | don’t want this
| technology. The
precautionary
principlecould be
taken to mean don’t do anything the
first time. If you have the philosophy
that biotech doesn’t fit your view of
what agricultureand sustai nability
should be, then the precautionary
principleisyour argument why you
can't do it. Even doctors use anesthet-
ics and drugs and surgical procedures
that all havereal risks attached to them
because the benefits, in society’s
judgment, outweigh the risks.

Having said that, | think thereare
places where we want to be more
careful with biotech. We shouldn’'t
make the mistakes with GMOswe
made with pesticides. DDT was
registered and used under atotally
different regulatory regimeandit
caused serious environmental damage,
but it also saved millions of peoples’
lives, and continues to do so. These
issues are not black and white.




Theregulations have not kept up
with the science. Companies are scared
to death about these regul ations and
they’ re stringent enough that there'sa
serious questioninthe United States
about whether they’ rekilling the
technology. If you use biotech the
regulations are going to demand
incredibledetailsabout all thedirect and
indirect ecological effects. Butif you
did the samething through traditional
breeding, they wouldn’t ask you about
that at all. It’sstringent but it’ s not
smart.

ER: It seemsliketheregulationsare
more concerned with the process
rather than the result.

SS: They say they’re not, but that’s
whereit’ sevolved to be, mainly
because they respond to public contro-
versy, they respond to what politicians
hear from their constituents. It’ s not as
simpleasall GMOsarebad, or all
GMOsare good. We have aregulatory
systemand asocial deliberation
process for helping us decide what we
want to use and we' re going to learn by
doing.

ER: What isthe safety record for
biotech so far?

SS: What' s the record from the crops
that have been deregulated so far?
There have been vast reductionsin
pesticide use and largeincreasesin soil
conservation. So far therecord is
impressive and an honest eval uation of
biotech hasto take that into consider-
ation.

ER: Isthat because of notill agricul-
ture?

SS: Notill, and in the case of Roundup-
ready soybeansand in the case of BT
crops, the reductionsin pesticide
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applications have been dramatic. That's
not to say that every agricultural
practice doesn’t have some externali-
ties, but so far it seemsto me that the
positives swamp the negatives. If you
need evidencethat biotech can be
useful, farmers have adopted it at an
incrediblerate. Biotechisdeliveringreal
benefitsto them because it makes
farming morereliable, more precise; it
takesless energy, less plowing, less
chemical use.

So far theregulatory systemis
working well, | think. We'retrying to
improveit. | know the regulators, for
exampl e, arethinking thisRoundup-
ready soybean is great, but maybe we
should bealittlemoredemandingin
making sure farmers rotate different
weed control practices so Roundup
resistant weeds don’t evolve any more
rapidly than necessary. Resistant pests
aregoing to evolve, they already have.
But they would evolveevenif you
didn’t have Roundup-ready crops. All
the cases we know of did not evolve
because of Roundup-ready crops at all
but because of Roundup use.

If we make the system better by
putting in good management practices
in conjunction with biotech crops, all
the better. That's what’ s happened
with BT crops, thefirst pesticidal trait
in history where the EPA hassaid,
WEe'renot going to let you useit
outright but subject to conditions: you
must haveintensive stewardship; you
must have refugia; you must test for
resistant insects; and if you don’t do all
thiswe' re going to withdraw the
registration. So biotech hasheraldedin
an era of more precise, more scientifi-
cally based farming, whichis good.

ER: Fromthat perspectivewearein
themiddleof along, drawn-out political
process and scientific process.
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SS: That brings us back to where we
started: top-down versus bottom-up.
Biotech, by focusing on genes, letsyou
be more precise, make more differenti-
ated products, do more differentiated
management because you have more
fine control of the biological system.

That' s what society should be
doing; that is, getting more sophisti-
cated and choosing which parts of
biotechit likesand doesn’t like and then
how exactly to useit. Big socia-
political forcesare saying they don't
want that whole broad domain of
applied science becauseit doesn’t suit
their view of how agriculture ought to
be. It's a push of scienceto diversify,
to get more sophisticated, versus this
socia push to be more naturalistic,
organic, and don’t do so much of this
technology that’s not natural, whatever
that means.

| think it comes downto this:it's
peoplewho believethat technology in
general leads usto abetter place (we're
trading up; there' s trade-offs, but we
trade up with each step) versus those
who think that the negatives of technol-
ogy outweigh the positives so they
want to move away from it, or they
want to be so discriminatory that they
only usetechnol ogiesthat have been
proven for 50 or 100 years, or they
haveaparadigmwhichisoverly
simplistic. Those two worldviews are
going head-on and you'’ ve got to decide
whichoneyou believe.
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Protecting the Last
Populations of Great
Apes In Africa

Introduction:

Gorillaand chimpanzeepopulations
have been eliminated from most of East
and West Africaand therelatively intact
forests of western equatorial Africaare
considered the last stronghold for
African apes. Gabon and the Republic
of Congo retain much of their native
forests, and they account for 80
percent of theworld'sremaining wild
gorillasand most of theremainingwild
chimpanzees.

In arecent |etter to Nature, Walsh
et. a. reported that ape populationsin
Gabon declined by morethan half
between 1983 and 2000". The main
cause of this decline was commercial
hunting for the bush meat trade, which
hasbeenfacilitated by rapidly expanded
logging operations. Furthermore an
epidemic of Ebolahaemorrhagic fever
is spreading through theseisol ated ape
populationsand may well rival hunting
asathreat to their survival. The authors
call for these apesto be elevated to
critically endangered statusto help
prevent their extinction.

We spoke with John Oates about
hiswork on the ecology and on the
conservation of monkeysand apesin
Africa, and histhoughts on the best
way to protect them.

ER: Professor Oates, what is your
training?

JO: | wastrained asazoologist at
University College, London. That's
where | did my undergraduate work
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and was then registered for aPh.D. |
began doctoral research studiesin West
AfricainNigeriaon small mammals,
including some of the smaller nocturnal
primates. That project was brought to
an end by the outbreak of the Nigerian
civil war, the Biafran war, and eventu-
aly | ended up working in Ugandaand
studying the ecology of colobus
monkeysto finish up my doctoral
work.

That led to postdoctora studieson
some related forest monkeys, langurs,
inindia In
that work |
was attached
to
Rockefeller
Universityin
New York.
In both of
these studies
inUganda
and Indial
found myself
dealingwith
peoplein
what was
thenthe New |-
York '
Zoologicd
Society and
isnow the
Wildlife
Conservation
Society.

Afterthe
postdoctoral work | got ateaching
position hereat Hunter Collegeat City
University of New Y ork and devel oped
aprogram of primatefield studiesin
Sierraleonein West Africaat asite
called Tiwai Islandlooking at basic
ecology of acommunity of rainforest
monkeys and one ape, the chimpanzee.
| got heavily involvedin conservation
issues there. We worked with local
people and the government to set up a
wildlifesanctuary.
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Along theway | was madea
member of IUCN [IUCN istheWorld
Conservation Union. Ed.] Species
Survival Commission’ sPrimate
Specialist Group and by theeighties
was working with them to draw up a
conservation action plan for all of
Africa’ sprimates. | compiled thiswith
much input from other members of the
group with knowledge of African
primates. This action plan was pub-
lishedin 1986, and arevised edition
was published in 1996.

Thefield|

have been
profession-
ally most
involvedin
has been
studies of the
ecology of
rainforest
primates, not
especialythe
great apes. In
recent years
some of my
| students have
begun studies
of great apes
inWest
Africa, but
my own
direct
fieldworkin
the past was
on other
kinds of primates such as colobus
monkeys and guenon monkeys, looking
at basic ecology.

| think almost any ecologist
studying any larger mammal inthe
tropicsthese daysamost inevitably
gets drawn into conservation issues
becausealmost all theseanimalsareto
some extent threatened.




ER: Civil war addsalayer of difficulty
to doing thiskind of work.

JO: SierraLeone, likeNigeriabeforeit,
then had its own problems of civil
warfare with arebel insurgency
sponsored from Liberia. The Tiwai
program could not continue; the
research site became part of awar
zone. | started to refocus on some
primate ecol ogy and conservation
guestionsin Nigeria, aplacel had kept
in touch with since my early doctoral
research days.

ER: HasNigeriacalmed down enough
to go back to work?

JO: Theoriginal problemsthat led to
mehavingtoleaveNigeria

Environmental Review

ecological research on primates. I’ve
been undertaking surveysinthegenera
Nigeria-Cameroon border area, which
isaregion with many unique endemic
species and subspecies, high species
richness, and many threatsto its
ecological systems.

I’ ve conducted surveysin Nigeria
and Cameroon and, with support from
Conservation International and the
WildlifeConservation Society, hel ped
develop abiodiversity research and
conservation programinNigeriain
collaboration with the Nigerian Conser-
vation Foundation. That isongoing.
Meanwhile, I’ m still employed onthe
faculty at Hunter College, wherel’ma
Professor of Anthropology.
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Inmy case | think conservation
was always a part of my career, soit’'s
just become stronger. | wasn't a pure
scientist studying monkey feeding
behavior. | and the people | worked
with, from avery early point back in
the 1960s when | started this, were
interested and concerned with conser-
vation issues.

The parts of the world I’ ve worked
inareoneswith particularly highlevels
of threat to their wildlifeand itsenvi-
ronments. In Nigeriawearetalking
about acountry with 130 million
people, soit’shard to avoid these
issues. In such an environment your
study populations are often hovering on
thebrink of extinction, and practically
and ethically you can’t avoid conserva-

tion concerns.

were back inthe sixties
during the civil war. That
conflict cametoaclosein
1970. Nigeriahashad its
own problems since then,

Gorillas throughout their range in western
Africa are hunted for their meat as part of
the bush meat trade...

A good exampleisthe
study of one of these endan-
geredgorillapopulationsin
Nigeriawheremy graduate
student, Kelley McFarland,

but no outright civil war.

ER: Not enough to stop you from
working there?

JO: No. At least since 1990 | have
concentrated my work in the part of
Nigeriaclosest to Cameroon, where
thereisthe most westerly population of
gorillasin Africa. Oneof my graduate
students, Kelley McFarland, embarked
on an ecological study of one of these
highly endangered popul ations.

Another student haslooked at the
geneticsof chimpanzeesin Nigeria,
tryingtofigure out their evolutionary
relationships. It turns out that they are
more closely related to chimpanzees
farther west in West Africathan had
been expected.

Inthelast three years my fieldwork
has swung much more fully towards
conservation and away from basic

ER: Why haveyou moved moreinto
conservation issues?

JO: Conservation has always been of
interest to me personally. Fromthe
early days when | was doing fieldwork
| saw threatsto wild animal populations
and their environments which con-
cerned me. | found myself working
with mentors who had a very strong
interest in conservation. As my work
has continued, the animals that | work
with and their environments have come
under more and more pressure, so
giventhat | had anatural early interest
and this was nurtured by various
mentorsit wasamost inevitablethat |
would pay more and more attentionin
my research to conservation issues as
opposed to pure academic biology.

worked for her doctoral
dissertation. Thisisasitecalled Afi
MountaininNigeriain CrossRiver
State. It'sthe most westerly gorilla
populationin Africa, now isolated ona
small mountain range, amountain with
its surrounding forest covering about
100 sguare kilometers.

Kelley didastudy spanning at | east
two years of the ecology of these
animalshy tracking their nest sites,
which allowed her to figure out how
many gorillaswerein agroup. From
collecting dung samplesdeposited by
night nests, she was able to study diets,
and by looking at separation of nest
sites, to study ranging patterns and so
on.

Thisareais under such pressure
from habitat disturbance and hunting
that from the beginning of our research
we were working with other groups
looking at waysto giveit better protec-
tion. These other groups included non-




governmental organizations, and the
local forestry department, now called
Forestry Commission. Working
together we managed to get the area
declared awildlife sanctuary, and we
are now working together to establish
more effective management of Afi
Mountain. This effort includes recruit-
ing aranger force, equipping them,
building ranger stations, and working
with local communitiesto try and get
them on board and
understanding the
rational e for the sanctu-
ary. Althoughthisarea
had long been aso-called
forest reserve, local
peoplehad been hunting
andfarminginthe
reservefor along time.

ER: Huntinggorillasas
well?

JO: Gorillashavebeen
hunted in small numbers,
and oneof Kelley’sstudy |
group waskilled during -
the course of her study.
Gorillasthereand
throughout their rangein
western Africaare
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ously in contact with each other, and
they are being hunted, so their survival
prospects are very bleak. We aretrying
to learn more about them to assess how
viablethewholepopulationis, aswell
as particular subpopulations, and to
assess what the most effective long-
term conservation strategies might be.

ER: Of these250individuals, certainly
they'renot al inthis 100-square

Kelley McFarland did her doctoral work studying
the Cross River gorillas in Nigeria.
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order of twenty-fiveindividual sleft
there. Thisiswhy thisgorillaisin such
trouble. There are, as | say, about ten
surviving subpopulations, each of
which have somewhere between
fifteen andthirty individuals. They are
all separated from each other but most
have somelowland forest or lowland
forest and farmland still connecting
them. One of the things some of my
colleagues have beentryingtofigure
out isto what extent
. individual animalsmay till
+ occasionalymigrate
=4l between these populations
| andtherefore maintain
some gene flow.
Theremaining Cross
| Rivergorillahabitatsare
| amostall hill areasandthe
lowlands have most of the
people. Inevitably human
population growth and
development are occurring,
so between the Afi popula-
tionandthenearest gorilla
population there' saroad
which isabout to be
improved by thefederal
government of Nigeria,
makingitevenlesslikely
that individualscan move

hunted for their meat as
part of the bush meat trade, whichis
part of what Peter Walsh and others
havebeentalking about.

So Afi isone particular sitewhere
wegot involved to learn more about the
basic ecology of the animals, but from
the beginning were concerned also
about trying to protect theanimalsin
thelong term. The Afi gorillasbelongto
asubspecies called the Cross River
gorilla, which we estimate has only
some250-300individualsremainingin
the Nigeria-Cameroon border region.
They’ re fragmented into about ten
subpopulationswhich are only tenu-

kilometer reserve.
JO: No.

ER: How many areyoutrying to
supportinwhat isbasically six mileson
aside?

JO: Something of that order. It's
actually amorerectangular area. It
would be morelike eight by four or so.
It'satiny area.

ER: How many animalsareinthere?

JO: We estimate there may be on the

from one site to another.

ER: They'rerather secretive aren't
they?

JO: Yes. Andthey’reintelligent; thatis
probably one reason why they’ve
persisted aslong asthey have. This
specific case then does come back to
the generalitiesthat Peter Walsh and
others have been talking about. These
gorillashave beenrarefor avery long
time. ThegorillasinNigeriaonly
became known to people outside that
part of Nigeriain the 1930s. From the
beginning theforeign naturalistsand
other foresters who went into the area




expressed concern that these animals
were headed for extinction, but they're
still there. Thesearelong-lived animals,
and they are clever and they are
sometimes rather more adaptable than
we perhaps give them credit for.

If gorillasin such perilous circum-
stances can hold on for decades
(although | have to agree that the Cross
River gorillasubspeciesitselfis
critically endangered, and if wedo
nothing they seemto beonaninevitable
path to extinction), the fact that they’ve
persisted so long in these circum-
stances makes methink that gorillas
and chimpanzeesasawholein Africa
arenot all going to be gonewithinafew
years, as some people suggest. Chim-
panzees are much more widespread
than gorillasboth geographically andin
terms of habitat range.

This comes to my main bone of
contention with the Walsh et al. paper:
the suggestion that we should reclas-
sify all the African great apesas
critically endangered, aparticular [IUCN
category which really does suggest
they areinimminent danger of going
extinct. | don’t think that’ s the case,
and | fear that by perhaps exaggerating
the threatsto various animalswe may
asconservationistslosecredibility
because peoplewill say, Y ou'retelling
usevery year that everything isabout to
go down the tubes,
and herethey areall
till infront of us.
Should wetakeyou
serioudly?

Onecan hardly
say that any rainforest
organismsaround the planet, especially
large ones, are completely safe from
thethreat of extinction. But what are
the most seriously endangered species?
What are the most dire circumstances
we should pay attention to? Probably
the status of chimpanzees right across
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Africain my view isnot one of those. If
you consider chimpanzee conservation
in the perspective of primate conserva-
tion generaly, there are other kinds of
primatethat get lessattention that arein
moretrouble, especially variouskinds
of colobus monkeys, which iswhere
we come back to another of my
particular interests. Some of us have
been very concerned about certain
forms of red colobus monkeys, which
aregoing extinct in front of our eyes.

One can understand why people
are concerned about great apes. they
are our closest relatives, we have many
behavioral featuresin common, and so
on; they’ re emotivein that they arouse
our emotions because of our similarities
tothem, and soit’ seasy to give them
press coverage which attracts atten-
tion. But as scientistswe haveto
continually guard against saying things
for more subjective than objective
reasons.

ER: Getting back totheplight of red
colobus...

JO: With colleagues Thomas
Struhsaker, George Whitesides and
Scott McGraw | wasinvolved in
surveys afew years back in Ghanaand
Ivory Coast of rare forest primates,
especially three monkeysuniqueto that

The Cross River gorilla, a distinct sub species, has
only 250to 300 individuals remaining in the Nigeria-
Camaroon border area... their survival prospects are
very bleak.

area, ared colobus monkey, a
mangabey, and alocal form of aDiana
monkey called the Roloway monkey.
After agreat deal of searchingin both
countrieswith various teams of people
we could find no direct evidencefor the
survival of thered colobus monkey, the

Volume Ten Number Nine
September 2003

The
Environmental Review
newsletter isalow cost, high
quality resourcefor
students, teachers, libraries,
or anyoneinterestedinthe
environment.

Email subscriptionsin Adobe
pdf format ar efree.

Call 206/523/2501 or write
usat 6920 Roosevelt Way NE,
PM B 307, Seattle, WA. 98115

or email usat

dtaylor @igc.apc.org

so-called MissWaldron’ sred colobus.

Weeventually published apaperin
thejournal Conservation Biology
saying that in our view MissWaldron’s
colobus was probably extinct, and if a
few individualsor asmall number
survived their popul ationswere
probably not viable®. Sincethen, inone
areaon the border of Ivory Coast and
Ghana, onetail and one skin have been
found recently, apparently killed by
hunters. So Certainly afew
animalsdidpersist until
very recently, but till none
of us, or our associates, or
teams sent out by Conser-
vationInternational have
managed to see one of
these monkeysalive. |
think wewould still support our original
conclusion that they are probably
extinct, or if some survive they may not
beviableany longer.

That report did receive quite abit
of attention at the time, but sincethen
the attention has subsided and not
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much more has been done. There are chimpanzee predation. They particu- zeeandgorillapopulations. | wasalittle
other red colobus monkey populations larly likeeatingtheseespecially threat- concerned about some of the method-
in Africathat are probably gettingclose | ened monkeys. ology intheWalsh et al. paper, but they
to the edge, but ared colobus monkey wereworking in an areathat | have not
doesn't attract as much popular ER: What was your concern with the worked in and were using modeling
concern — perhaps understandably — | Walsh et al paper? techniquesthat | am not familiar with.
asachimpanzeeor gorilla. But until | have had achanceto study a

JO: Walshet al werearguing that all lot more carefully more of the details of
ER: What isthemain reason for their gorillasand chimpanzeesin Africa that paper | amalittlereluctant to give
decline? should beregarded as critically endan- extensive comments about method-
ological issues. My
JO: Again,it’'s __ CRWR e particular concern was
hunting almost o~ ’ e moretheextrapolation
entirely for the bush M,.,.,.,m.,,, =" IJF'_“*I f v ‘ | s o from one study in
meat trade, hunting — "':Y 1 r | A ! e / Gabon, onethat had to
not for subsistence A | [ r 7 o make agood number of
! I A | 2
but as part of a i ;,J—"' WY VYR g assumptions to reach
commercia tradein L e ‘ 4 A " ! - its conclusions about
meat. Colobus l local apepopulations,
monkeys seem to be ., T-l---mu — to a statement that
particularly sensitive T N / g . _h & | chimpanzeesshould
tothishunting, ,;::m‘f‘:,'; / now be reclassified asa
especially red 3 5 e critically endangered
colobus. They arein W o / sl Y species across Africa
many placesquite A v l
restricted in their R T ot Frald & m-m:J ER: Why doyou think
range. They seemto [} %1/ ol " Reene | ey they conflated the two
behabitat specialists. |LA-~ ¢ {7 A p. / species?
Theylivehighinthe | :..,_};1—{“ N el
forest canopy. They | of Cetail {{w (; ) A JO: They conflated the
are rather clumsy Kilomoters chimpsandgorillasin
E:?ggioﬁgzrtﬁg The_Crc_)s_s Rlver.g_orill_a sub _species is reduced to about thdgztbg:dﬁtgiﬁczsulse
makealot of noise, 300 individuals living in ten isolated patches of forest. of thedifficulty of
so they're rather reliably distinguishing
easy to hunt. Some people would say gered. That caught my attention chimpanzeeand gorillanestsinthe
they also seemto bealittle dim-witted. because | have beeninvolvedinthepast | field, especially during rapid censuses.
inhelpingthel UCN and Species To collect much of their datathey
ER: Top predators are frequently not Survival Commission come up with employed what Peter Walsh refersto as
afraid of thingsthat they need to be threat ratings of African primates. My a reconnai ssance survey technique,
afraid of. concern was that these authors were whichmeansmovingrelatively quickly
extrapolating too far from acompre- along existing paths and noting what
JO: These areleaf eaters, but chimpan- | hensivebut still [imited dataset. That you see.
zeesactually are oneof themain was my concern. Theoriginal apecensusesin
predators of the red colobusin Ivory I’m certainly concerned about the Gabon, withwhichWalsh et al.
CoastandinKibaleForestin Uganda. survival of African forest primates, comparetheir data, distinguish chim-
One of the factors possibly threatening | including apes, and | would not at all panzeeand gorillanestsparticularly
red colobus monkeys istherefore disagree that we should be concerned based on height in the trees. Since then
about the status of many wild chimpan- | wehavelearnedthat thiscanresultina




high level of misclassification. If you're
doing arather rapid assessment and
you don’t want to make too many
errors, | guessit’s sensible to pool
those data.

So having pooled all the nest
datathey then cannot really say for
sure, when they appear to find adecline
in the numbers of chimpsand gorillas,
whether there’ sbeen alarger declinein
one species or the other. They havea
general estimated apedeclinein Gabon
based on the techniques they used, then
from that they extrapolate to the two
apes together across Africa.
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transect censusing in certain places, so
that from atechnique generaly re-
garded as pretty accurate they were
then ableto get acalibration point for
local recce work which they then
conducted over amuch larger areain
which they did not perform transect
censusing.

ER: I'm sure Peter has given consider-
ablethought to these difficulties.

JO: Hehas.

ER: My pointinaskingisthat modeling
isafavorite

ER: Why arethe
estimates so shaky?

JO: Peter Walsh's
strength is mathemati-
cal modelingand mine
isnot. These are very
difficultanimalsto
study, and many
population assessments

target of
peoplewith
anti-
conserva-
tion
agendas of
various
sorts.

JO: Like

rely on agood deal of
estimation and extrapo-
lation. Thereisn'ta
huge amount of past

Miss Waldrons red colobus
has recently gone extinct.

globa
warming
and so on.

data, and theoriginal
census data from Gabon have been
lost.

ER: Did they ground-truth to check
their modeling datato see how well it
described field conditions?

JO:I’'m not aware that since they did
the estimation somebody then went
back to thefield to use adifferent
technique to check how robust some of
the estimates might be. What they did
do was have a measure of ground-
truthing, if you like, or calibration of
some of the recce [recce is the term
Peter and others use] sampling by using
thetraditional line-transect sampling.
As| understand it they conducted line

ER: Right.
And theway scientists deal with these
difficultiesis moretransparent and
honest than how it’ s often presented in
themedia

JO: | agree, and I’ d liketo emphasize
that I’ m not one with an anti-conserva-
tion agenda, and I’ m not against doing
all we canfor great apes. Inthiscaseit
was really more some specific extrapo-
lationsfrom alocal study that gave me
concern.

Just to criticize my own position a
bit here, in the interests of transpar-
ency, it would be worth pointing out
that the [IUCN category of critically
endangered relies on making anumber
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of measurements or estimates of a
population and itsrate of decline, and
these can berelated to generation times.

Because the great apes are such
long-livedanimals, if you' retalking
about areduction of at least 80 percent
within the next three generations (one
of IUCN criteriafor critical endanger-
ment), that can be on the order of at
least sixty yearsfor great apes.

There are many factors that could
potentially leadto chimpanzeesall
across Africadeclining by 80 percentin
the next sixty years. A categorization of
critically endangered thenisn’t so hard
tojustify, although | think when lUCN
drew up these categorizationsin the
first placethey weren’t really thinking
so much about the problems of apply-
ing the categoriesto animalswith very
different generation times. The same
IUCN systemisapplied to anematode
worm asto agorillahere, despitethe
very different generation timesin-
volved. | think ordinary members of the
public thinking about endangerment are
thinking about thingslikely to happenin
the next few years rather than about
what may happen in 60 to 100 years,
where of course the whole planet may
well change vastly, with vast numbers
of species presumably facing a pretty
good threat of having their populations
reduced by 80 percent in the next sixty
years.

Y et most peoplewould probably
not be comfortable regarding all such
speciesascritically endangered. So that
getsusinto arather philosophical area.
Being my own critic here, | can see that
if onedoesstick by the [lUCN ruleand
incorporate generation time, thenitis
hard not to arguethat al great apes
everywherearelikely todecline
significantly in numbersin the next 60
to 100 years, and therefore could
justifiably beregarded by that criterion
ascritically endangered.
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ER: But gorillasmorethan chimps?

JO: | think that from what we know of
their current distribution and numbers,
gorillaswould haveto beregarded asin
more trouble than chimpanzees. They
seem to be able to occupy asmaller
range of habitats. They occurina
much smaller geographical areaand
therefore, starting from today, they
would be morelikely if current pres-
sures continue, to go extinct in the
foreseeabl e future than chimpanzees.

If you'retaking a period of 60to
100 yearsthen everythingisintrouble,
but from what I’ ve seen of the African
apes the common chimpanzeeis
probably the speciesthat holds up best
to the pressures of habitat change and
destruction, and hunting.
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