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Introduction

Introduction

Annualy, the New Zedland Department of Conservation (DoC) and the New Zedland Animdl
Hedth Board (AHB) drop fromtheair food laced with enough of an*extremely hazardous”
(17) poison (sodium monofluoroacetate, also called compound 1080) into New Zedland's
unique forest ecosystems to kill every personin New Zedland 8 timesover. DoC rationalizes
itspolicy by saying thet it is necessary to control feral “pests’.  They claim thet it benefits
native species and forests and does not do significant harm.  AHB believesthat it is necessary
to control bovinetuberculosis (TB). DoC and AHB havejointly gpplied (1) to ERMA to
continue and extend authorization for this practice. The purpose of this document isto

examine the scientific evidence supporting t he contention that aeria monofluo roacetate (aeriad
1080) is benign and beneficid to our forest ecosystems and the contention that it is essentia to
the control of bovine TB. Since these objectivesand the evidence needed to support them are
quite different, they will be dealt with separately.

Issues not addressed

One-shot use of aerial 1080 on true islands. Aerid 1080 hasbeen used ontrue
idandsto eradicate fera mammals. Theimportant feeture of thisisthet it usudly require  sonly
one poisoning, or at most two . Thisisenvironmentally profoundly different from repeated
applicationsevery 2 or 3 years of 1080 into non -idand native forests.

Other uses of 1080. Monofluoroacetateitsdlf is not the issue that we have investigated.
Itisrather the aerid application of food laced with 1080 into our forest ecosystemsthet isthe
subject of this paper. We suspect that any other broad spectrum poison would have similar
effects, eg., cyanide. The use of such poisonsin trgpsthat limit accessto al but targeted
species may be necessary and even desirable, but in any caseis not the subject of this
investigation.

Risks to humans. Wehave not attempted to assess scientifically therisk of aerid 1080 to
humans. Compound 1080 isahighly toxic chemicd that will certainly kill human  sif they are
exposed to even minute amounts, but thisis true of many substances. Itisfairly clear fromthe
literature the aerid 1080 inthe concentrationsin which it is usualy applied does not condtitute
amagor risk to humans from weter contaminet ion, providing it is used and gpplied asit is
supposed to be. 1t would require egting the poison bait directly, esting apoisoned animd or an
accident in awater catchment to achievethat level of tczxicity. So the acute risk to humans
comes down to that from accidents, errorsand maice .

Over thelast two or three decades, there have been numerous reports of accidents and near
accidents, of accidenta anima poisoning and thelike. Asthe use of 1080 becomesmore
widespread, its handling would be expected to becomeincreasingly “routing”, which meansit
isprobably just amatter of time until something redlly serious happens. The particularly grave
possibility isthat of achild walking into arecently poisoned forest and eating some bait.
Because DoC frequently drops aeria 1080 into foreststhet are near human  habitation and thet
are commonly accessed by humans, thisrisk would appear to be substantial ; indeed at least one
child wasamost killed (2)"

However,what is not known isthe effect of sublethal and chronic poisoning.  Since humans
cannot be experimented upon, there are two potentia avenues of gpproach  regarding therisk to
humans. Frg areanima experiments . Themoresmilar the experimenta anima isto
humans, the more compelling. Inthis case, it may not need to bethat close since the

’ Asawespon, 1080 would certainly qualify as one of mass destruction. A fe w kilograms put into at city's
water supply in theright place could result in the desth of hundreds or thousands of persons.

Persondly, as aphysician, | would not wish to be the one who signed off on this practice.
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Introduction

mechanism of poisoning by 1080 iscommon to virtualy dl air bregthing organisms.  Thereare
very few studiesinwhich chronic and sublethal effects have been examined and they tend to

be limited in scope and short term. What research has been done indicatesthat 1080 in
sublethal doses can cause infertility, hormona dysfunction, and mutationsin severd vertebrate
species(8). Thesecond approach isto examinet heoretica arguments based on the modes of
the poison’ s action, the organs most affected and biologica mechanisms of cellular disruption.
Peter Scanlon’ssubmissionto ERMA (3) isthe best review covering theseissues of which we
areavare.

Risks to domestic animals. Wedo not assesstherisk to domesticanimds inthis
document. It may be substantia, but we have not looked into theissue.

Limitations of this paper

We have not attempted to be exhaustivein our coverageof the research literature. Wehave
selected papers which seemed to have the best methodology , that were frequently referenced
by other authors or the DoC/AHB submission, or that contain important results. Weare
confident that we have not missed mgjo r studies onthe centra issues, but w e have not
reviewed every scientific paper on the subject that has anything to with aerid 1080, nor dowe
think it would be useful to do so.

Therewere one or two gpparently minor papers copies of which we were unableto obtain.
Therewas one large retrospective management report (85) acopy of which we have not yet
received from DoC despite arequest and verba assurancethat it would be sent.

Wewould have liked to reandyze the datafrom severd critical studies, andhav e requested
copiesof thedata. Inthe case of the Spurr invertebrate study (| 63), reanalysis may have been
particularly helpful in reconciling the author’s resultswith a previousstudy. However, weare
informed by the Director of Landcare Research that Dr. Spurr was unableto locate the dataand
he would not be able“to search” for it until 30 January whenthisreport isdue.

The materid coveredin this document isvast in scope and it has been necessary to do our
research in ardatively short timeframe . Thus, it ispossible, even likely, that we have made
someerrors of detail. For thiswe apologizeif it turnsout to betrue. However, weare
convinced that the bulk of the evidence is aswe have represented it, and thu  sthet the
conclusions are substantially as we have stated.

Science, politics and the nature of this document

At the outset it was our intention to confine oursel ves to the scientific evidence supporting the
useof aerial 1080. However, it quickly became gpparent that, dlthough the scientific evidence
isfar from adequateto justify the extraordinary nationa policy of indiscriminately spreading
poisoned food throughout whole forest ecosystems, the scientific evidenceis not thewhole
story.

Wewill show that the manner inwhich DoC  has been interpreting the scientific evidenceisas
much aproblem asisthe evidenceitself ", There isapatern of misrepresentation, omission,
and digtortion in DoC’ swritings and pronouncements so obvious and soflagrant - that the
scientific evidence could not be explained without documenting this aspect aswell T itis
further clear that DoC -sponsored scientists are under considerable pressurefrom DoC

’ Reative to DoC, we have found muc h less evidence of misinterpretation on the part of AHB.

T The nearly universal presence of misrepresentation by omission is exemplified by aquotation of the
purposefor the gpplication from ERMA’sweb site: “.... the resssessment of 1080 and substance
containing 1080 (avertebratetoxin) ...” . Infact, compound 1080 istoxic to al organismsthat burn
carbohydrates to produce energy, i.e, dl animals, not just vertebrates.
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Monofluoroacetate facts

management to consistently support the agency’ s statements regarding thereal effects of 1080.
Consequently, we havein savera places documented and explained the palitical contextin
which scientific investigation s have taken place.

However, we have attempted to make it clear from context whenwe  are presenting ascienti fic,
technicd judgment as opposed to explaining the palitical, bureaucratic, and human context.

Inwriting this document, w e have been candid, sometimes brutally so. We have not attempted
to euphemize in order to protect the sensibilities DoC/Landcare Research researchersor to
spare DoC management from embarrassment. We fed that when something asimportant as
New Zedland' srich native forests and nationa reputation as an environmentally conscientious
naion area stake, it istoo crucia ajuncturef or equivocation or pusillanimity . Rather, we
believethat it will requirethefull force of plain and direct languageto effect achange.
Nonethdless, it isnot our intention to offend gratuitoudy and we apologize to the extent that we
may appear to have done so.

Monofluoroacetate facts

Monofluoroacetate (1080) was originaly developed and marketed as an insecticide ( 70).

It functions primerily by interfering with the citrate step in the Krebs cycle ( 27). TheKrebs
cycleisthe mgjor and an essentid mechanism by which dl air breething creature s utilize food
to produce energy. Thismeansthat itistoxictodl animas, essentidly  everything living
except perhaps plants and some micro -organisms.

Of course some species are more susceptible on aweight basis (Table 1). Remarkably, given
that New Zealand uses 80 to 90% of theworld's production in our forests (4,5), the
susceptibility of most of New Zealand' s native species have not been studied, as DoC
unashamedly admits (6).
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Monofluoroacetate facts

Table1l Rdative Toxicity of M onofluor oacetate

LD50 Relative
Tolerance
Species (mg/kg body (LD50s for
weight to kill Species/LD50
50% of a for possums)
population

Dog 0.06 0.08
Pademelon 0.13 0.16
Bennett's Wallaby <0.2 0.20 0.25
Cat 0.40 0.50
Rabbit 0.40 0.50
Cattle, sheep, deer 0.2-0.6 0.40 0.50
Red-browed firetail 0.60 0.75
Possum 0.80 1.00
2 AU bird species 0.6-0.99 0.80 1.00
Rat 1.00 1.25
Wombat 1.50 1.88
Man 2.00 2.50
Finches 2.70 3.38
House sparrow 3.00 3.75
Chukar 3.50 4.38
Golden Eagle 3.50 4.38
Sulphur-crested cockatoo 3.50 4.38
Eastern quoll 3.70 4.63
Parrots 8 species 4.00 5.00
Tasmanian devil 4.20 5.25
California quail 4.60 5.75
27 AU bird species 1.0-9.9 5.50 6.88
AU Insectivorous birds 3.4-18 7.30 9.13
Mallard 9.10 11.38
Birds 3-19 11.00 13.75
Mouse 13.00 16.25
Great Horned Owl 20.00 25.00
11 AU bird species 20.0-49.9 35.00 43.75

Monofluoroacetate and cyanide

Monofluoroacetate is very similar to sodium and potassium cyanideinits profile asapoiso n.
Both are universdly lethd to animals. Both have no antidote. Both areragpid acting, though
cyanideismoreso. Timeto deeth after monofluoroacetate poisoning is quite consist ent among
Species (Atzert, 1971, 7). Both havelow environmenta persistence when wet, though
monofluoroacetate is more persistent than cyanide. The exact degree of persistence of
monofluoroacetate isameatter of disputein New Zedland. It dependsdramaticaly on
circumstances and varieswidely but an averageis about 50% lossin 24 daysin baits (55).
Weaver (8) concludesthat thereis evidence that , Since degradation rates vary dramatically with
temperature, in some circumstancesit may persist for avery longtime. T hishasnot been
adequately investigated.

Secondary poisoning ispossibl e, and perhaps even frequent, with monofluoroacetate, but
essentialy impossiblewith cyanide. Cyanideis chegper than monofluoroacet ate.

Therisk to humansis subgtantial according to the WHO, which classifies bothas“1A
extremely hazardous’ (9). In discussing their relaive merits , DoC and AHB intheir ERMA
submission listed cyanide as having the disadvantage of “risk to humansifi ngested’, but
surprisingly did not do so for monofluoroacetate despite the fact thet aslittle as 30 mg can be
fata to humans (10). Inadefinitive review done independent of DoC , Eider noted (55):
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A brief tutorial on experimental design and statistical inference

Compound 1080 is highly poisonous to all tested mammals and to humans.
There is no known antidote to 1080, and it has been impossible to resuscitate
any animal or human during the final stages of 1080 poisoning

? Table 2. Monofluoroacetate versus Cyanide (27)

Factor Comparison

Range of action Both poison dl animals

Human risk Similar

Antidote Cyanide advantage

Cost Similar

Environmentd persistence Cyanide less

Secondary poisoning risk Cyanide: non-existent

Speed of action Cyanidefaster (10 minutesvs. 1 -
24 hours), which may lead to
higher pr;obability of bait
aversion

Given Table 2, one might wonder what isthebig attraction to monofluoroacetate over cyanide.
Although we have no direct evi dence, the answer seemsto bein the politics. Because
monofluoroacetate is relatively unknown, especialy outside of New Zealand, itis politicaly
acceptableto indiscriminately drop food laced with monofluoroacetate  into forests, whereas
doing the same with cyanide would generate both anational and international outcry that

would bring the multimillion dollar practice of dropping tonnes of auniversa poisoninto our
forest ecosystemsto animmediate hdt. Inview of this, it isinstructiveto noteho w DoC and
AHB represent monofluoroacetate versus cyanide (1, 10). They make severd indgnificant
digtinctions: they describe both as having “low” environmental persistence, but then fail (as
noted above) to mention the human risk for monofluoroacetate.

A brief tutorial on experimental design and statistical
inference

DoCand AHB, mostly through Landcare Research, are essentidly the only sources of
scientific investigation on the question of the  effect of agrial 1080 on ecosystems. Thisis
because no other country intheworld isdoing anything remotely comparable. This meansthat
one cannot challenge the vaidity of DoC -sponsored research with independent studies done
domestically or abroad. There arenone. Thus, we must evaluate the quality of DoC research.
Todothisit isnecessary to use accepted standards for experimenta design and statitical
inference as abenchmark againgt which tojudgethequaity of DoC's  investigativework. This
section reviewsthese principles.

Our intention isto provide abasic knowledge of the principles of experimenta design and
satitical inference for peoplewho are not well versed in is such arcane matter, so that they can
read and understand the inform ation presented in this document that presupposesan
understanding and gppreciation of those principles. We provide here afew references for the

’ Whilethis has been asserted by DoC and AHB asamgjor advantage of monofluoroaceta te over cyanide,
we can find no published study that would give scientific credibility to that claim, particularly as regards
1080 adminigtered agridly at infrequent intervals.
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A brief tutorial on experimental design and statisticalinference

principles described below. These span awide range of detail and sophigtication ( 11, 12, 13),
but there are literally thousands of booksand textbooks on the subject.

Controls

Virtualy al scientific hypotheseshave embedded inthem implied or explicit controls. If one
says, “Our forestsgot worse.”  Theimmediate question arises of relative to what have they
worsened: relativeto Hawaii’ s forests, relative to what they would beif wedid not  saturate
them with 1080 laced food, relative to what they would have been if the possum had never

been introduced, relative to what they would have been had Europeans no t been introduced,
etc.? Thestatement, “Our forests got worse” is entirely meaninglesswithout the  relevant
comparison. When formalized in experiments, t he comparison entity (or entities) becomesthe
“control”, giving usan anchor fromwhichto judge ob served change.

In many respects control sarethe key to good scientific researchin complex systems. The
qudity of the control (s) predeterminesthe qudity of the scientificinvestigation , andto a
subgtantid degree, the quality of the control group de termines the validity of the results and the
strength of the conclusion.

Controls can be categorized into ahierarchy, which we have named for subsequent discussion
asnumbered levels.

Control Level 0: No control group at all

Thisisthe category int o which fits DoC'’ s statements on the overall effect of aerial 2080 on our
forests, namely uncontrolled observation (often by biased individuals). For example, inDoC's
premier brochure advocating aerid 1080 (14) wefind this statement regarding“ mainland
idands’ :

"Usng 1080 in these forests has been successful in helping restore birdsong that
was diminished before 1080 wasfirst used.”

Ignoring thefact that “ mainland idands’ are more comparableto red idandsthan the forests
usually poisoned by DoC*, thisassertionisbased on nothing more than opinion, i.e,
uncortrolled “observation”. Itisnot based on science. It isan anecdote and assuchismore
likely to represent the prejudice of the writer than truth.

Control Level 1: Historical controls

Inthis case, the experimentd group iscompared to aprevious state  of the system under
investigation. Many DoC sudiesfal intothisclass.  Such controls have two mgjor problems.
Hrst, historica circumstance is often not comparable to the current ones and, second, itis
impossibleto determine the cause of any observed difference (or lack of difference) between
the control and experimental observetions.  In addition, historical controls are often
accompanied by retrospective observations, which are notorioudy unrelisble. Theliteratureis
filled with examples of historically controlled research that turn out to befalse when examined
with smultaneous controls.

Control Level 2: Simultaneous controls

A few of DoC'’ s studies have smultaneous contr ols. There are perhaps two dozen that bear
directly onthe question of the effect of aerial 1080 on our forests. The problemwith

. because repeated applications of 1080 are not usualy necessary onidands .

26 March 2008 Page 8 Whiting-OKeefe Submission



A brief tutorial on experimental design and statisticalinference

simultaneous, but not randomized , controlsisthat one never knows whether the controlsare
really comparableto the experimenta group. The chances theat the controls areinherently
different fromthe gxperi menta group canbe reduced by two techniques, and definitively
eiminated by one .

Control Level 3: Simultaneous, matched controls

One can carefully examinewhat areth ought to be relevant factorsto assure comparability and
attempt to prove this comparability statisticaly.  The problem hereisthat, one can never be
aurethat s/he hasgotten al the relevant factors or that the factors examined are the correct
ones. DoC-sponsored studies amost never do this kind of comparability checking . Infect,
often (aswill be seen) they smply ignore clear evidence of incompar ability.

Control Level 4: Simultaneous, matched controls with diversity and
multiplicity

One can have multiple and varied control and experimental aress  that truly represent therange
of conditions to which the study will be applied . None of the research that DoC citesto
support its use of aerid 1080 reachesthisleve of control quality , and indeed, any study thet
did would have beenmost likely togoonto Level 5 , randomized controls.

Control Level 5: Simultaneous, randomized controls

Thisisthe highest standard of control quelity . Redlly it should be Level 10 since none of the
others approachesits ability to insure rdiability of results. The concept of randomization in
research design wasdeveloped by R A Fisher inthe 1920'sto support agriculturd and
genetics research. Randomized design is now the gold standard for experimenta researchin
complex systems, for example, in clinical medica research andinbiological systems. Though
little known to the generd public, it isamong the most important discoveriesof dl time. The
reasonsfor its power are subtle and deep, and beyond the scope o f this brief discussion. 1t will
suffice here to describeits effect in experimenta inference. 1t removestheinfluence of most
forms of bias, it vdidates the assumptions underlying the statisticd tests, anditisthe  only way
to prove causation in multivariate systems with substantial variation among andyzed parts. In
the particular case being addressed inthis submission, the relevant causative reaionship istha
aerid 1080 causesbenefit or harm to our forest ecosystems.  In short, randomizeti on isthe
only reliable path to the unvarnished truth.

We can find no DoC-sponsored study inwhich the selection of control and experimental units
was randomized--none, let doneonethat bearson the issue of the effect of poisoning our
forestswith aerial 1080. The existence of one such study addressing the relevant questions
would trump dl the other research , opinion, tradition and propaganda. put together. Despite
decades of dropping tonnes of 1080 into our forests and despite hundreds of millionso f dollars
having been spent, that one essentid study has not been done.

Blinded observation

Blinded observation in study designis the use of observers and assessors of experimental
results who are unaware of the control status of the observationsthey ar emaking. Itisvitd

Strictly spesking randomization does not eiminate the passibility that control basdline characteristics
account for an observed difference. Rather randomization dlows aresearcher accuratdly to caculatethe
probability of thet possibility, and thus conscioudly to decide how big chance of coming to afdse
conclusion heiswilling to accept.

T Sir Ronad Aylmer Fisher, (17 February 1890— 29 July 1962) was a British statigtician, evolutionary
biologist, and geneticist. He was described by Anders Hald as "a genius who amost single -handedly
created the foundations for modern satistical science' and Richard Dawkinsdescribed h imas"the
greatest of Darwin's successors', high, but highly disserved, praise.
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when the variables being observed are subject to judgment , which is frequently truein
biologicd field studies such as the ones we havereviewed in thispaper. It prevents observer
bias from influencing the outcome of astudy. Mogt observer biasis not conscious or
madicious. Itissmply afunction of being human.  For example, people examining aerid
photos of aforest to determine the degree of deforestation from possums isvery subjective
None of DoC’ s studies that we have r eviewed have blinded observers.

P-values

A P-vdueisthe probability that aparticular satistical result could have happened by chance.
Thelower the P-valuethe lesslikdly that an observed difference (between treated and control
area) wasdueto chance. By convention, scientific results are generaly not considered to be
“gatistically significantly different ” unlessthe P-valueislessthan 0.05 which meanthereisa
5% percent chancethat the observed difference was just an accident.

Itisimportant to understand when reading scientific papersthat the term “sgnificant” usudly
means“ gatigticaly significant”, and it bears no relationship to the concept of scientific
significance. Thus, adifference might by statistically significantly differen  t but not
scientifically important, or it might be scientifically important, but not stetitically different.

For example, a1% drop in robin population numbersfrom aeriad 1080 might be satiticaly
significant (and thusred and reproducible) if the number of observationswas great enough, but
few would arguethat it was ecologically or scientificaly important. On the other, hand a50%
drop would certainly be ecologicaly important, but if the P -vaueweretoo large (>0.05) then it
should beignored, except, of course, asaguideto future research. Thisisnot just

methematical sophistry . The consequence of disregarding these principlesisthat one will end
up drawing alot of false conclusions (and inthe caseat hand , might end up doing vast damage
to our forest ecosystems).

Aswill be seen below, P-vaueswerenot calculated for many of theresultsonwhich DoC
basesits claims of benignity and benefit of aerid 1080. Inat least one case, they were
calculated sdlectively, which all owed the DoC-sponsored researchersto claim abenefit to
robin populationsthat did not exist and  thet was not reproduced later in the same study.

Confidence intervals and statistical power

Confidenceintervals (Cl), when appropriate, give some of the sameinformation as formal
power calculations (see below) and are much essier to understand . Most confidenceintervas
are calculated for a95% confidence or a67% confidence . Roughly, a95% confidence
interval tells onethe range over which 95% of resultswould occur i f the same experiment were
done repestedly.

Perhagps an example will help. Let ussupposethat we did two experiments: oneinwhich 4 of
10 robinsdied of aerid 1080 and asecond in which 40 of 100 robinsdied. Inboth cases40%
died. Thisistheway DoC typically reportsitsresults. However, common sense tellsone that
these are very different results. Onewould have much more*confidence” in40/100than4/1 0.
Confidenceintervals quantify thet intuitive confidence and expressitinastandard form so thet
itiseasily understood. The95% Cl for 4/10is(19% to 74%), for 40/100 is (31% to 50%), and
for 400/1000 is (37%t0 43%). If 4/10istheresult, we know with 95% confidencethat the true
vauefor robin degthsis between 19% and 74%, which usudly would not be close enough to
make adecision about aerid 1080 in our forests, whereas 31% to 50% probably would be
enough, and 37% to 43% would be overkill and awaste of scarce research resources. The
point isthat confidenceintervastell us how accurately a particular result is known and thus

’ A 67% confidenceintervd is conventiondly caled the Standard Error”. (Technica note:t he“ 67°
number was not chosen arbitrarily as was the 95 number. It isanaturd mathematical consequence of
normd digributions.)

26 March 2008 Page 10 Whiting-OKeefe Submission



A brief tutorial on experimental design and statisticalinference

how much* confidence” we should put inthem . Without them dtetisticsare uninterpretable
and usdless, or worse, mideading.

“Statigtical power” isamore difficult concept, but it isvital when oneisa ttempting to show
thet thereisnot an “important” difference between experimenta and control  results (e.g., robin
populations after aerial 1080). Confidence intervals provide something of the same
information as satistical power oncethe study iscompl ete, but satistical power calculations
done before astudy is started alow oneto design the study to have a predetermine d probability
of detecting a certain difference between treated population and controls. It dlowsthe
researchersto set their chan ce of drawing afalsely negative conclusion (that thereisno
important difference between control and trested populations). Inwhat followsin this paper,
wewill see example after example of DoC -gponsored researchers concluding that therewas no
difference between 1080 poisoned native species and those not poisoned when they had merely
failed to detect a difference because the setistica power of their research wasinsufficient. Itis
not an exaggeration to say that this Satistica error isthebasis  of most of DoC'sclamthat
poisoning with 1080 is benign to native species.

For at least 30 years, sinceth e age of computers, power, P-value and confidenceinterval
calculations have beenftrivia to do. Thereisno excusefor not including themin publi shed
reports. Put bluntly, any researcher that publishes summary statistics without P-values and
ether power caculations or confidenceintervasis either deliberately deceptiveor
incompetent. Thereare no other choices. Themanner inwhichDoCrese archers have used P-
values and power caculations (and more often not used them) will be seen below.

To somethis may seem daunting and difficult tounderstand.  However these people need not
despair of being ableto judge for themselves the quality of qua ntitative research. Just follow
thisrule: if apercentage or averageis not accompanied by aP -vaue or confidenceinterva, itis
worthless, or amost 0, and should be disregarded. Think of the 40% example above.

The role of random sampling

Strictly speaking one can only generaize resultsto population sthat are randomly sampled.
However, true random sampling israrelydone*. Instead scientists rely onincluding in their
study populations, multiple and varied representatives from the population to w hich the results
will be generalized. Theimportance of this depends on how varied the subjectsareknow nto
be. Mogt scientistswould agree that abreast cancer victimin New Zedland is quite Smilar to
those say in the United States. Thus, resultsof breast cancer research donein the United States
are assumed to “ generdize’ to New Zedland women. However, that is certainly not the case
for forest ecosystems. So if wewish to generalizeresultsto al of New Zedland' s forest sT, we
MUST study arepresentative (if not random) sample.

All of the controlled studies regarding the effects of aeriad 1080 on New Zedand forests
involve avery few sites, usualy lessthanthree , and dways rdatively closeto each other .

Technicd note: Random sampling refersto taking asample randomly from the populaion to which one
intendsto generdiz e hisresults. True random sampling isnot often done. Randomization of control and
experimenta groupsis different and is dmost dways donein good researchwhenitispossble. As
noted e sewhere randomization into control and experimenta groupsa ccomplishes most of the benefit of
random sampling from a population, but means that the observer isleft to judge whether the st of study
subjectsfaithfully represent the popul ation to which onewishes to apply theresult. For example, if DoC
wished truly to discover the effect of aerid 1080 on our forests, it would first randomly sample plots
from our forests and then randomize those plots to determine which were to be “trested” with aeria 1080
and which wereto be“treated” with nothing or ground co ntrol or whatever. However, thefirst step
might not be possible because not al forests were equaly available. A reasonable subgtitute would be to
sdlect a“representative’ set of plots and then randomize them asto “trestments”.

... whichwedo since DoC isactively “ tregting” themwith the same* thergpy” , or at leest intending to do
S0.

+
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Thus, the generdizability of dl th e clamswould be suspect even if the studies were otherwise
well done, which they arenot .

The need for multiple studies, multiple investigators, and multiple
locations

The essentid element that distinguishes an experiment from other kinds of organize d
observationisreproducibility. Before any assertion based on experiment can be considered a
scientific fact, it must be reproduced by otherswho are geographically, socidly, academically,
and financidly independent  of each other.

Virtualy none of the DoC-sponsored research on aeria 1080 has been reproduced, and none of
it isindependent of DoC influence and therefore DoC’ s bureaucratic agenda.

The absolute need for researcher independence: the human factor

Another redlity driving the need for dive raity and independencein research might be caled the
human factor. Scientific researchisastruggle engaged in by people who are often, if not
usually, passionately committed to their efforts. Their  reputation, professiond status and
financia well -being frequently depend on being correct and getting positiveresults.  Anyone
who is honest with himself and has been there cantdll you of the pressure and the tendencies
that are consequent. One doesnot lie or actively misrepresent. He doesnot needt o. Itiseasy
enough to convince onesdlf of the “good reasons’ why this result was flawed and should not be
published, or why the statistical tests should be donethisway or that way. The Situgtionis
worse when experimental conditions are difficult to control, asisusudly thecaseindinica
medicine and environmenta research. The net result isthat many, perhaps as many as 60%, of
positive results turn out not to be reproducible.  Rigorous and prospective study design and
grict adherence to protocols help, but the only red antidoteto this very human problemisto
indg that results are independently reproduced by others.

The absolute need for researcher financial independence

Thereisanother kind of independence that is needed: financid  independence. Any
experienced scientist will testify that even for the simplest experiment there are athousand
ways to influence the way the results appear when finaly published: choice of controls, how
exceptionsare dealt with, choice of satistical tes ts, the choice of whet teststo report, wherein
the paper afact is placed, conclusions, etc. Thelistisamost endiess. Again randomization,
blinding, formal protocals, and multiple researchers can largely obviae the inadvertent
influence that biasand sdlf-interest will introduce.  Recognizing this, the Federd Drug
Adminigration that authorizesall drugsand medica devicesinthe United States requiresthat
pharmaceutical companies pay for multiple studies, usualy randomized and double blind - at
multiple Sites.

As has dready been repeatedly pointed out, DoC-sponsored researchers are not financidly
independent of DoC. Thisflaw aonein the execution of the aerid 1080 research should shed
real doubt onitsvalidity, especialy when coupled wi th dl the evidence of biasin the published
reports themsdves. In addition, none of the DoC and AHB research has been done with study
designsthet tend toimmunize againgt influenceand bias,  and consequently virtualy al have
thetaint that financidly sponsored research inevitably engenders.

Does it matter?
Many people reading this document will be asking the question, “Doesit redly maiter? Is it
not good enough to do Levd 1 or 2 research; after dl, onewill get it right mogt of thetime.”

Asthe head of the Northern Coromande Biosecurity Subcommittee, Douglas Wright
commented to meina gartlingly unselfconscious communication defending thelack of good
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science supporting aeria 1080: “ management trias’ (reed : Level O or 1, controls) arewhat hes
been and should be used.

Scientistshave asaying, “If you wish to know aresearcher’ s prejudices, read the results of his
last uncontrolled study”.  One does not get half thetruthwith  ahalf-good research design.
Onegetsaresult that will reflect the bias of the researcher, which may or may not be anywhere
near the truth.

Itisnot possibleto provethis assertion, but itispossibletoillustrate it withaparticular case:
human clinical research. Inthelast 60 years, clinica research has gradudly evolved from what
may be called organized anecdote” (which did little more than perpetuate rumors ) into a
experimental standard for clinica truth that can be summarized asrandomized, double -blind
controlswith full statistical disclosure.  Thistransformation has revolutionized clinical
hedlthcare throughout the world because it meansthet clinical knowledgeis no longer
dependent on anecdote, opinion, or individua experience. Clinical knowledge can no longer

be held captive to the prejudice of well-meaning advocates or of self -serving profiteers.

Vanity and political power have taken back seats.  Individua whim, academic position and
sdlf-aggrandizement no longer dictate dinicd truth.

We have sdlected, from among hundreds of potentid examples, the following two to illudtrate,
first, thedangers of Leve 1 controls, and second the benefits of Level 5.

The case of polycythemia: Level 1 controls can kill

In 1969, onthe basis of large clinica studiesthat compared the past with currentp  ractice, it
was“knowr? " to the medical community that the correct treatment of an uncommon red blood
cdll cancer (called polycythemiarub eravera) should be either chlorambucil (a
chemotheragpeutic agent) or radioactive phosphorous -32. The studies, which involved
thousands of patients, were done by respected academic physician researchers, but the controls
were higtorica and some of the data had been collected in retrospect. The medicd literature
contained unquestioned evidence of the benefits of both chlorambucil and phosphorus-32, so
the only question seemed to bewhich, chlorambucil or phosphorous-32, was better. Thus, a
randomized, double-blind, multi -centre clinical tria was designed to settlethe question. Thisis
the only type of study that can definitively answer such aquestion. Almost asan after -thought,
the study designers included a placebo group (i.e., onethat received no trestment other than
phlebotomy, the removal of blood from avein of the patient ). By 1976, the resultswerein.
Patientsin the “placebad’ group lived longer, much to the astonishment of previoudy fervent
believersin chlorambucil and phosphorous-32. Thereason for thisresult wasthat the
chlorambucil- and phosphorous-32-trested patients had an unanticipated conseq uence: ahigh
rate of leukemia (another kind of blood cancer) , and medicd carein generd had improved .
Also, medica carein genera had improved which meant that the historical control groups
were not comparable and they 1ooked worse than thetreated patients.

The medicd literatureis replete with examples, such asthis one, of conclusions drawn onthe
basis of seat-of-the-pants observations and poorly designed studies that were subsequently
shown to be falsewhen careful studieswere eventudly done.

Childhood leukemia: a disease beaten in little randomized steps

In 1970, the overdl curerate for childhood leukemia (acute lymphoblagtic leukemia) was
about 5%. That means that 19 of 20 children with this disceseweredead within5 years. By
1995, the curerate hed risento 85% overdl and to more than 95% in some subgroups of
children. How wasthismiracle accomplished? Wasthere aspectacular bregk -throughin

’ Very much likethe DoC' s dlaims for the benefits and benignity of aerid 1080.

T Much likeitisnow “known” to DoC and the Forest and Birds organization thet drop  ping universa
poison “treatments’, as DoC often callsthem, into our forest ecosystems benefits them.
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treatment? Did someonewin aNaobel Prize? Wasthere an overlooked Jonas Sak? The
answersto dl these questions are no. This thergpeutic miracle was accomplished through

thirty years of careful randomized double -blind clinicd trids, each building on therdligble
knowledge produced by its predecessors. There was no bresk-through, rather just hundreds of
dedicated doctorsincrementally using amethodol ogy to establish truth that was so religble that
subsequent studies could use the results as abasis from which to launch the next incremental

bit of progress ontheroad from 5% to 85% survivd.

Summary and implications

The principles of good research design arewell established, and remarkably |, they are quite
smple. Wewill show in subsequent sections of this document that they have not been
followed by DoC in the research supporting their assertions on the use of aeria 1080. Only
oneor two of the two dozen or so directly applicable studies have reached ashighasLevel 3
contrals, many lack satigticd tests, and only afew contain power caculations to support
negative results.

Worse, DoC' sanswer to the bottom line question of the net ecosystemn benefit or harmis
supported only by Level 0 assertions. If hedthcare used this standard of evidence, wewould
likely still be bleeding patients asa cure for pneumonia . Wewould certainly bekilling
polycythemia patients with chlorambucil , and thousands of children who are dlive today would
have died of leukaemia.

Why has DoC not adopted thisuniversal antidoteto prgjudiceand bias thet is the only way to
prove causa relationshipsin com plex systems*? Somewill say it isbecause of cogt. Itistrue.
Randomized controls and observer blinding isabit more expensive than the sorts of research
that DoC has sponsored, but not alot more, and the scientific soundness of theresultsisvastl y
increased. Somewill say it isbecause high quaity researchisdifficult todo. Itis , andthis
may beapart of it. Somewill sayitis atributableto ignorance and lack of scientific
sophidtication. There are certainly individualsin DoC and AHB (like Environment Waikato's
Dr. Wright, quoted above) who will say that Level 2 un-reproduced research done by
financialy captive researchers without independent review is good enough. Our answer to
those peopleis simple, you are absolutely correct : un-randomized trids done by financialy
dependent researchersare good enough ... unless you aso want the truth.

Finaly, somewill evensay it isbecause thetruth about 1080 isnot intheinterestsof the DoC
bureaucracy because it could thresten their approximately $50 million dollar per year pest
control budget. We can neither provenor disprovethislatter accusation, but it isdifficult to
account for DoC' s behavior otherwise given the detailed review presentedin therest of this
paper that shows the wholly unconvincing qudity of the research supporting the use of aerid
1080in our forests. (Seethe section entitled: The Department of Conservation: guardian of
theenvironment or typical bureaucracy? beginning on page 57 for adiscussion of the
bureaucratic imperative.)

The question of net ecosystem benefit (or harm)

Burden of proof

For at least the past four decadesand with increasing frequency, our Department of
Conservation (DoC) and its predecessor, New Zed and Forest Service, have been routingly
dropping from the air into our forest ecosystems food trested with tonnes of apoison capable
of killing every oxygen -consuming cregture in existence, apoison with characteristics similar

’ For example, causal relaionship frequently claimed by DoC that aeria 1080 resultsinimproved forest
hedth.
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to cyanide and apoison that the United NationsW orld Health Organizetion (WHO) classifies
as" extremely hazardous, 1A” (9).

A priori, it would seem that anyone aware of theinterconnectedness o f ecosystems and of the
tendency of animalsto eat any food containing concentrated carbohydrates and protein would

be very concerned about a practice that dropped such food indiscriminately  into asemi-tropica
forest ecosystem. DoC claimsthat the aerial 1080 only affects two targeted “pest” species, and
leaves hundreds of other species (both native and ferd) unharmed. On theface of it this
assertion would seem to be absurd. All known principles of ecology would say this assertion
cannot possibly betrue. The negetive expectationsare wideranging. They include disturbed
population balances, disruption of the norma food chain, secondary poisoning, predators
switching prey, changes dueto effects on invertebrates and microorganisms, sub-lethdl effects
on reproductive capability, primary, secondary and tertiary unintended consequences |, etc.
Indeed, Inneset d (15) commented:

Pests, and control methods such astoxin use, can have ecosysem-level effects by
influence on properties emergent from the interaction of the biota and the
physcal environment. These ecosystem level properties include litter
decomposition rates, relative size of different nutrient pools, and net primary
productivity.

The possibilitiesare so many and varied that the probability of something serious an d negative
isvirtudly certain.

Itisan axiom of ecology that changes in ecosystemns can have dramatic , unpredictable and far
reaching side effects. For example, when thewolf, previoudy exterminated from Wyoming
and Montanainthe US A, wasreintroduced a decade ago, the effects were so wideranging and
unarticipated that they surprised even veteran ecologists . River bank plantsthat were thought
to have disappeared came back, resulting in increased habitat for certain water foml . Bear
numbers increased, gpparently dueto better springtime food supplies from wolf kills. Coyote
numbersand sizesdecreased. A massive programme of winter elk feeding was no longer
necessary. Thelist goesonandon. The point isthat ecosystems areinterconnected, sub tle,
nuanced, and very complex. No changeisentirely isolated and each e ement of the ecosystems
affects every other.

Thus, DoC is swimming upstream against the basic principles of ecology and biology (not to
speak of common sense) when they assert that somehow only their designated villains are
killed and affected and the other hundreds of speciesarejust fine, infact, better off. For
example, itis inconceivablethat an animd likethe brown rat (Rattus norvegicus) that can out-
breed dmost any other vertebrate will not recover faster than Siow breedi ng native birds. Itis
possible that the absence of possums which will opportunistically prey on rats might not have a
differentid effect on thefast breeding rat popu laions, but unlikely. Itispossiblethat stoats
(Mustdla erminea) will not turn to bird nests, when their rat food supply is cut off by 1080
poisoning, but unlikely (15). However, these are speculations.

Theredityisthat the burden of proof that aerial 1080 isan dlixir for our forests and native
birdsis on the advocates of the palicy.  In the following section swe will investigate how good
the evidence is supporting that advocacy.

’ With agestation period of 23 daysand littersup to 10, it has been cdculated that asingle pair of brown
rats can have up to 1,000,000 off spring in one yeear if population is not restrained by food, space or
predtion.
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Unprecedented practice

Onemight ask: isthe re aprecedent? Arethere countriesor placesthat are doing something
similar to dropping tonnes of food laced with auniversa poison wholesaleinto ecosystemns?
Theanswer isthat therearenone. Weare unableto find any country other than New Zedland

thet is carrying out an activity evenremotely Smilar .

New Zealand uses between 2,500 and 4,000 kg/year of monofluoroacetate (16,17)T, some80-
90% of theworld supply (4,5). Most countries, if they dlow it at al , use monofluoroacetate
very cautioudy and sparingly.  For example, the Canadian Wildlife Service dlowsthe province
of British Colombiato use only 2 kg per year for an areaover threetimesthat of New Zedland,
andthen onlyingroundtraps (18). Itsrepresentative expressed surprise and concernwhen |
told himof the policy in New Zedland . Australiahasused agrial 1080 baiting on avery limited
basisin extremely remote areasto control feral dogs, rabbits, pigs and foxes, but no other place
intheworld, not asingleone, iscavalier enough to routingly drop monofluoroacetate bait, or
any other broad spectrum poison, into asemi -tropica forest, often within afew kilometers of
populated aress. Audtrdia stota annud use of monofluoroacetate is about 200 kg. Thus, New
Zedand sdensity of useis about 400 timesthat of Australia, which, for practica purposes, is
the only other country using monofluoroacetate.  Thus, wein New Zedland stand entirely
donein our use of agrid 1080, or any broad spectrum poison by air .

New Zealand is unique

DoC cdaimsthat New Zedand isin aunique ecologicd position and that iswhy weare  singular
intheworldinour useof aerid poisoningi. But thisissimply nottrue. Many Pacific Idands
have unique, predominantly avianfauna. M any have extremely rugged terrain. Most have
native speciesthat are threatened by ferd mamma s. The gate of Hawaii in the USA, for
example, hasavery smilar situationonthe idand of Hawaii. Hawaii has many unique species
of native birds. Thereare only two indigenous species of native mammals, ased and abat.
Native birds are threatened by non -native mammdls, particularly rats, the mongoose and ferd
cats. Much of Hawaii (the Big Idand) is covered withimpenetrable forest, of which there is
about one million hectares, compared to the roughly 11 million hectares of native forest in New
Zedand. Onemust presumethat Hawaiians arejust as concerned about their native speciesas
areweabout ours. Y et the State of Hawaii would not consider mass aerid poisoning with
monofluoroacetate any morethan they would with cyanide or any other poison for that metter .

To get asense of how another country with an ecosystem management problemsimil  ar to New
Zedand swould react to DoC' s palicy of widespread use of aerial 1080, we contacted the
Forest and Wildlife Department onthe Idand of Hawaii. | spoke by telephoneto the branch
manager on 17 Jan 20073, Inthat conversation, | began by descri bing the DoC/AHB practice
of dropping food laced with 1080 into New Zedland forests. Here are some of hisreactions:

| have read about that. | don’t understand how you get away with it ... you are
pretty cavalier using a poison like that ... you are sure to get a lot of secondary

*

... unless one accepts the United States' use of dioxin during its Vietn am War asavaid precedent, which
most of uswould not.

T The exact number is unimportant except thet the customs department reports more than DoC and AHB
admit (16).

i Actudly, DoC does not usudly admit that it isdoing so mething that no one dse does or would consider
doing. Seethecurrent ERMA gpplication for example. However, when pressed thisistheir
rationdization.

8 Tedephone conversation on 17 Jan 2007 with Miles Nakahara, Forest & Wildlife branch manager onthe
Idand of Hawaii.
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poisoning ... they would never allow that here ... they took 1080 off the market
here; we can't useit at all.

Heknew of only one casein which apoison was dropped fromthe air in Hawaii. Itwas an
experiment inwhich an anti -coagulant was dropped in 21000 ecretest areato determinethe
effectiveness of aerid administration at controlling mongooses. The carefully monitored study
demonstrated such secondary poisoning and unintended damagethat it was never repested. He
gated that now they usetraps. Findly, he asked if the objective was to eradicate the possums.
When | told him the objective was control and explained thet forestswould haveto bere -
poisoned every 2 or 3 years, hewas dumbfounded, “That meansyou will be destroy ing the
forest. Y ouwill losethe very thing you aretrying to save.”

Another examplethat relates directly to the aerial 1080 poisoning programmeisgivenin
Viewing invasive speciesremoval in a whole-ecosystem context by Zavaetaet a (118) from
which we quote here:

When exctic predators and prey co-occur, eradication of only the exatic prey
can also cause problems by forcing the predator to switch to native prey. In New
Zealand, introduced rats R. rattus and possums Trichosurus vulpecular are an
important part of the diet of the goat Mustela ermina, an exotic mustelid(19).
Efforts to remove all three species by poisoning the prey species had an
unexpected result: the soat populations were not eiminated by either the prey
eradication or the poison application and, in the absence of abundant exotic

prey, the stoats snitched their dietsto native birdsand bird eggs*

Wewishto makeit clear that we do not consider th ese quotations as scientific evidence of the
harm of aerid 1080 in our forests. What it is evidence of isthat the DoC/AHB practice of
mass poisoning our forests is seen as highly suspect by at |east one neutral observer whose
businessit isto manage an ecosystem very similar to our own.

Thus, in addition to swimming upstream against the basic principles of ecology and
environmental management, New Zealand is definitely on theleading, or trailing, edge
depending on your point of view, initsuse of aerid 1080.

Ecosystem level studies showing net effect

Putting aside for the moment the effect on specific populations of native species, which wewill
addressin subsequent sections, one would expect that there would be good solid scientific
evidence of net ecosystem benefit fromthe use of agrial 1080 . Thereisnone. What we mean
precisdy by thisstark statementis:

Thereisnot one controlled sudy (e.g. Leve 1 or better) addr essing the ecosystem-
level benefit, harm, or the unintended side effectsof the practice of routinely
dropping lar ge amounts of food laced with a broad spectrum poison into our forest
ecosystem ... NOT ONE.

Afortiori, thereisno high quality research, such asa randomized, blinded and controlled study
(Control Leve 5).

The only study even addressing the question of ecosystem -leve effectsisatheoretical paper on
amethodol ogy to examinethe question by Innesand Barker (20). In it they make anumber of
revedling comments, such as,

’ Theunderliningisours.
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The ecological consequences of toxin use for pest mammal control are complex.
Toxins kill many targets directly but norn+target individuals may also be lethally
or sub-lethally poisoned. Secondary or even tertiary poisoning of individuals of
other species may occur. (21)

And that,

We suggest that large-scal e use of toxins continuesin New Zealand despite these
large knowledge gaps. (21)

Perhgps the most important opinion expressed in thispaper isthat aeria drops should be
“regarded as experiments’ (21), which they most definitely are not.

The problem with Control Level 0 “research”: who to believe?

Toillugratethe problemwith Level 0 “research” (i.e.,, persond testimony and opinion) we
givethe following example, which gppeared in arecent newspaper story ( 22). Thefollowing
quotations were found:

“It's o quiet. You normally hear the birds but there is nothing. There is very
little birdlifeat all. It'sslent in the Mamakus at the moment. You can sl the
rotting carcasses before you get anywhere near them” Robin Fredricksen,
Rotorua, trapper commenting on Mamaku Forest after a recent 1080 aerial
drop.

"They say Kiwi, which are endangered, once flourished here but these old timers
say since 1080 they have all vanished. We shouldn't be drenching the area with
poison. You can't tdl meit doesn't do any damage. It's so quiet out in the bush
here. You used to hear the birds chirping away." Mamaku dairy farmer.

"It indiscriminately kills everything in its path including little pigs, good stags
and native birds. In parts of the Kaingaroa Forest there is no birdlife at all
where you once heard magpie, skylark and other birds. It'scleared it out." Alec
Mclver, Rotorua Deerdalkers

Ontheother side:

"There has been a lot of research on this. They have refined it and 1've seen
incredible resultsfromitsuse. Twenty yearsago | would not have approved of it
but snce then | have watched and read the research papers and I'm quite
impressed” . Chris Ecroyd, Rotorua Forest and Bird president.

Tobe certainthat Mr . Ecroyd was hot referring to scientific research that we had missed, we
contacted him asking for the most important research papers by which he hasbeen
“impressed”. He responded with three citetions: one from 1995, one that was outright
propagandafrom DoC, and one theat was atechnical review from the Anima Hedlth Board.
All contain only referencesto th eresearch papersthet are examined in detail inthe section,
Foeciesleve evidence (page 21) of this document.
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Inanather newspaper article DoC weighed in with:

The Pureora Forest “has greater diversty of bird species and population
dendties than almost any other area in New Zealand” , John Gaukrodger, DoC,
Hauraki Area Manager (23)

Or fromamgjor 1080 advocacy document prepared for DoC and A HB (6),

The direct and secondary targeting of these predators [rodents, stoats, and
ferrets] by 1080 operations benefits forest regeneration aswell as asssting bird
recovery.

Many will say that we should simply accept the op inions of our government officids and their
hired scientific experts. The problemwithth isistwo-fold. Frst, if thereisonelessoninthe
history or science, itisthat expert opinions are often Wrong*, and even more S0 the opinions of
vested authorities. Infact, itis anathema to the most fundamental principle of science, it s
method of determining truth, the scientific method, to - suggest that opinions from authoritiesare
asubdtitute for experimenta evidence, if such evidenceis obtainable. (Sometimes such
evidenceisnot obtainable, but thet is not true here.)T.

Second, our New Zedland “experts’ arevirtudly al beholding to the advocating agencies,
DoC and AHB. Essentialy everyone (intheworld, not just New Zealand) who do esresearch
on the effects of agrid 1080 iseither aDoC employee or is dependent on the goodwill of DoC
for research contracts. They are not independent and consequently  should not be assumed to
be unbiased.

Intheend, we are dependent on testimonias on both sides for ecosystem level (net effect)
information. Oneside (DoC and AHB) has public money (lots of it) and therefore most of the
“expert” testimonids. They say the forests arefilled with birdsong and the ecosystems are
greatly benefited by aeria 1080. Theother side saystheforestsareslent. Both attribute the
causeto aerid 1080. Sometestimonias come from outdoorsmen and trappers who have spent
their livesintheforests.  Some come from farmers who have worked the land for decades.

Most of the claimants from both sides benefit if the practice of aerid 1080 use goestheir way.
Some have careers dependent on the advocating and benefiting agencies ( eg. DoC). However,
al of thetestimonias have onething in common; they are just opinion.

Clearly, theway out of thisdilemmais an experiment or experiments of sufficient quality to
stlethe questi on'.

’ Thiswas systematically pointed out by Thomas Kuhnin his dassic 1962 monograph,  The Sructure of
Stientific Revolutions Another much more entertaining sourceis Bill Bryson's, A Short Higtory of
Nearly Everything, which is advertised as apopular history of science, but isin fact ahistory of experts
and authorities being wrong.

t ... providing such evidenceis obtainable. Sometimesitisn't, but thet isnot truein the case of New

Zedland'suse of aerid 1080.

Exactly aswas donein the 1980’ s a a.cogt of severa millions of dollarsto settle the question of whether

vitamin C cured or amdliorated the common cold. Three randomized double blind dinicd trids settled
the question once and for al —at least for doctors and scientists.

%
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An example study design

So what isto be done when opinions differ? Thisisnot like the globa warming issuethat is
impossibleto resolve with experiment. The answer hereisquite accessbleand quitesimple;
dothestudy. The definitive study would look something likethis:

* Atleast 10 matched triad areas of sufficient size and separating distance toinsure
relaive ecologicd isolation ( for the duration of the studly).

® Theareas would berandomly assigned to one of threearms: 1080 trestment, placebo
trestment (i.e., with identical baitsnot laced with 1080 ), or ground-based trep

trestment .

* All parties would beblind (to the extent possible) asto whether an areaiis getting
placebo bait or not. Subjective assessments would be double blind.

®*  Pre/post designwith cross-over after 4 or 5 years (two or three poisoning cycles)

®  Execution and andysis by disinterested parties, i.e,, entirely ind ependent of DoC and
AHB influence.

* Datacollectedin pardle by specidist teamson at least 10 species of birds, 5 species
of “pests’, representative species of invertebrates and representative species of plants.

®* Adetaled cost andyds of thedternati ve interventions should beincluded.

It would not be difficult. The scientific world would stand up and cheer. New Zedland would
betheworld leader in ecologica research , instead of the leader in the dubious practice of mass
poisoning forest ecosystems. There would be hundreds of discoveries as secondary fal out and
dozens of publicationsin internationaly respected journds.

It would be expensive, costing perhaps $20 million or more, and the study would teke at least 6
years, probably more. Thecogt citedislarge, butitisasmall fraction of what isbeing spent
every year on apracticetha may be doing significant and evenirreversible damageto our
forest ecosystems, our unique native species, and our reputation asasane, environmentaly
conscientious country. Much of thecost of such astudy isbeing spent anyway in the aerid
1080 “operations’ now being undertaken. Twenty millions isalso afraction of theamount that
has been spent on aerial 1080 research much of whichisnearly usdless, fdling far short of
answering the critical questions regarding the use of aeriad 1080 (aswill be demongtratedin
subsequent sections).

Weare not suggesting that every scientific question needsto be settled with the highest quality

of study design. It would befoolish for exploratory research. It isimpossibleinwhat might be
called “observationa” research. There areissues of such minor importance thet the additiondl
cost would not be worth the additiond cost, though thet is often surprisingly small.
Randomization is not dways possible, such as when human subjects areto be studied over a
long period. For example, astudy of the beneficia effects on hedlth of drinking acohol would
be amost impossibleto effectively randomize. However, for the casea hand, namely a
multimillion dollar practice that could be serioudy damaging native  forest ecosystems,
properly designed studies are possible, essentia, and affordable relative to the potentia benefits
and current costs.

Of course another d ternative would befor ERMA simply to ban aerid monofluoroacetate,
which would immediatdly bring New Zealand’ s ecosystern management policies into
conformance with those of therest of theworld.

’ Remarkably no study has been done addressing the effect of aerial 1080 at either the species or ecosystem
levd that hasincluded these three obvious dternatives.
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Summary: Ecosystem level evidence

Repeatedly dropping food | aced with monofl uoroacetate indiscriminately into aforest
environment is an ecosystem leve intervention of an unquestionably extraordinary nature that

a priori would be expected to have wide ranging effects on both floraand fauna. Thus,
ecosystem level scientific evidenceis required to prove the benignity and benefit of sucha
practice. Thestakesand costsare hig h, and yet, despite years of massive aeriad 1080
“operations’, not one Control Level 1 or better study has been done at the ecosystem leve .
Thus, the question of net harm or good of aerial 1080 is unanswered in ascientificaly credible

way.

The species level evidence

Bird populations and mortality

Contrary to suggestions by DoC ( 1,24,25), many bird species are very sensitive to

monofl uoroacetate poisoning " inthe concentrations typically administered by DoC and AHB
aerid poisonings.  Indeed apaper (26) published over 27 years ago, well beforethe DoC era,
gtated the aready -known situation regarding bird sen sitivity to 1080:

“Thus, mogt of the small insectivorous birds probably reguire only a tiny
fragment of a bait (less than 0.1 g; perhaps one mouthful) to receive a lethal
dose of 1080. The available evidence (i.e., a condderation of the diets, the
species of birds killed, and the amount of bait probably required for a lethal
dose) indicates that most of our land bird species should be regarded as being at
risk of being killed by feeding directly on poisoned baits or secondarily on
poisoned prey.”

So the question a hand is: What isthe evidence that monofluoroacetate when mixed into food
and dropped indiscriminately into theforest  doeskill native birds, and, if it does, to what
extent? A priori the assumption would bethat it doeskill native species sinceitisauniversa
poison and the poisoned food is aso either food for birdsor for their prey. If wefor the
moment ignore the vast, immensaly complicated plexusof New Zedand' s ecosystems, the
issue reducesto asort of contest between the toxici ty/breeding rate for the birdsand
toxicity/breeding rate for the so-called “pests’. Which winsisan empirica question, soitis
essentid tolook at the direct scientific evidence.  Theoreticd arguments regarding the
sensitivity of birdsto 1080 are of no use. We must determine empirically whether bird
populetions are affected either positively or negatively.

Dropping food laced with monofluoroacetate into forestsis known to kill native birds.
Numerous studies have documented bird deaths from monof |uoroacetate immediately after
aerid drops of the poison or by direct exposureto the poison.  Table 3 cites afew examples

Although the per kilogram of body weight sengtivity o f birdsis generdly lessthan that of mammals, in
proportion to gram of food metabalized, the field metabolic rates of birds are generdly higher than those
of mammas. This meansthat bird consumption of food is generdly greater that mammals of
comparable body mass, which in turn increases the susceptibility of birds beyond what one would expect
supposefrom Table 1 Reative Toxicity of M onofluor cacetate. However, regardiess of this, what
matters for the purposes of this dis cussionis not the theoretica susceptibility of birds, but rather their
operationa susceptibility of birds as aerial 1080 poisoning isdonein New Zedand, since no other
country engagesin such apractice.
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(27,28,29,30,31,32,33,35)* . The species include robins, tomtits, moreporks (ruru), blackbirds,
kiwis, weka, pigeons, brown creeper and others. Inthe 1970’ sand 1980’ sbaits were changed
with some gpparent reduction, although thiswas not established with good studies ( 33).
Furthermore, such reportswill likely under -report actual numbers because many will dieinthe
nest or roost and thus never be seen ( 55).

? Table 3 A Brief Summary of Documented Bird Deaths after aerial 1080

“operations”.
Refer ence # Dead Reported # Natives
Nugent (31) 20 3
Petersonet d (34) hundreds unknown
Petersonet d (33) 34 blackbirds 15 tomtits
14 chaffinches
megpie
song thrush
goldfinch
greenfinch
house sparrow
hedge sparrow
skylark
redpall
Powledand et d (28) 12 robins
5 tomtits
1 morepork
Spurr (35) Austrdasian harrier
pukeko
rifleman
brown creeper
whiteheed
yellowhead
grey warbler
silvereye
weka
kaka
kea
morepork
New Zedand pipit
fantail
tomtit
robin

Before the 1990's DoC-sponsored researchers were quite candid about the effects of aeria
1080 onbirds. For example, Spurr (35) concluded that ground-feeding rare and un -dispersed
bird speciesand dow reproducers arelesslikely to tolerate the depredations of poisoning by
1080 than specieswithout these characteritics :

“ oecieswith poor reproductive potential and poor dispersal have a high risk of
non-recovery, e.g., the three species of kiwi, the takahe, kakapo, laughing owl,
bush wren, rock wren, fernbird, yellowhead, sti