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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):

26 March 2008 Page 6 Whiting-OKeefe Submission



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 .
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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.)
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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.

26 March 2008 Page 13 Whiting-OKeefe Submission



The question of net ecosystem benefit (or harm)

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, stitchbird, saddleback, kokako, and

26 March 2008

Inlooking through this evidence one cannot m  iss naticing aremarkable shift in tonein government -
sponsored research publications on 1080.publication. From 1970 to the early 1990’ s, the admissions of
bird deaths and toxicity were both common and quite frank. After that period, which perhgps not
caincidentally corresponds to the time when DoC' s budget was dramatically increased by $50 million
dollarsto “control passums’, DoC-sponsored publications became defensive in tone and began avoiding
discussions of bird degths, touting instead their improved  nesting success.
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New Zealand thrush. Species with either poor reproduction or poor dispersal
are medium risk species, e.g., the New Zealand falcon, weka, New Zealand
pigeon, kaka, kea, the three species of parakeets, the morepork, rifleman, brown
creeper, whitehead, and robin. Species with good reproductive and good
dispersal capacities are low risk species, eg., the Australasan harrier, pukeko,
kingfisher, welcome swallow, New Zealand pipit, grey warbler, fantail, tit,
dlvereye, bdlbird, and tui.”

Hethen went on to comment that inthose cases”  specia precautions should be used, including
possibly shifting to bait sations rather than aerid application ”. To our knowledge no such
“gpecia precautions’ have been undertaken and DoC is currently planning to substantialy
increaseits agrid 1080 “operations’. Thus, while itispossible (but by no mean proven) thet
some bird species populations may indeed be aided over thelong term by such poisoning
operations, thereare anumber of speciesthat are at significant risk of not recovering , and of
course, repested aeria poison operations would be expected to compound this effect.

Indeed it hasbeen clear from numerous reports from amost the beginning of the use of aerid
1080that native birdswere being killed by it. Furthermore, such reportswill likely under -
report actua numbers because many will diein the nest or roost and thus never be seen ( 55).

To counter thiscriticism, DoC claims ( 1) that poisoned populations of birdsrecover over the
following season to “greet aworld” with many fewer predators than previoudy and thusto
benefit from this expasure by much improved breeding success. Indeed if onereadsDoC's
literature, monofluoroacetateisa nearly universal magic dixir for dl that iswrong with our
forests (1):

“The risk assessment demondrates that there are significant benefits to the
environment, market economy and community from the continued use of 1080.
Under the current stringent controls on the use of 1080 there are no significant
adver s effects on the environment or human health. Without the continued use
of 1080 for Tb control and conservation purposes, the mogt likely alternative
control option would be an increased use of cyanide baits and traps. Thiswould
lead to a reversal of hard-won gainsin Tb control and less protection for native
ecosysems and threatened native species.”

And,

"Extensve research and pogt-operational monitoring has shown that current
1080 aerial operations do not pose a threat to populations of native vertebrate
(especially birds) or invertebrate species, in either terredtrial or freshwater
habitats."

In spite of DoC’ sclaims regarding bird death s cited above thereisremarkablelittle
scientifically sound research addressing the question of the effects of aeria 1080 on our native
birds, and what doesexist isfar from demonstrating a beneficid effect on native bird
populations. After over 25 yearsof aeria 1080 “operations’, DoC even admits “thereislittle
LD50 dataon New Zedland insectivorous birds’ (25). Furthermore, aswewill show, the vast
majority of species including native species have never been adequately Sudied at dl. Thisis
difficult to understand given that our birdsare universdly considered to be our most important
contribution to theworld’ shiota. Most , if not al, of the existing studies are of limited value
because of poor experimenta design, invaid statistical andysisand inference, obviousbiasin
many cases, and the lack of independence of the researchers from DoC, an agency that isan
advocate of and major beneficiary of aeria 1080 poisoning.
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We have examined the best of the scientific controlled research. Here aretheresults.
The Miller et al study.

This study (36) monitored the bird populations by counting birds sighted and their calls for one
year following an aeriad 1080 drop on Rangitoto Idand  that was intended to poisonthe
possumsand wallabies. Thisstudy istypica of severd other studiesthat we have cited below,
but discussed in less detail (see section: Other research cited in the AHB/DoC submission
regarding native birds on page 29).

Claimed results No bird populations appeared to beimpacted in theimmediate af termath of
the 1080 drop. Over thefollowing year, four species appeared to experience anincreasein
population.

Haws;

®  Studylacked smultaneous controls (i.e, thisisaControl Level 1 study) . This
obviated credible use of most of the data because of seasond variation.

* |naufficient pre-poisoning and post-poisoning observation periods: onetwo-day pre-
poisoning period on which the subsequent results hinge d.

® Nopower caculationsor confidenceintervals on negetive results.

® Harierisclaimed to show a vagt increasein its population despite zero being
observed in the pre-poison period, and having substantia standard error inthepost -
observation period. (SimilarlyfortheTui.) It isunexplained why the Harrier should
haveincreased at dl.

®  |ack of evenintermediate-term follow up.

®  Important ground feeders, themost likely to ingest 1080 (directly or indirectly from
aeridly deposited baits), were not studied.

* Reportedtha satigticaly significant increase sin some populations occurred within
one month of poisoning, but failed to explain how this could have been consegquent to
the 1080 poisoning operation. For example, Silvereyeswent from 0.93 to 2.33 in one
month and one year later were found to remain at essentialy thet level 3.00+ - 0.35.

®  Multiple comparison error s P-vaues were not corrected for the multiple comparisons
despite standard methods being availableto do so. Instead ahigher th an usud dpha
level was used (0.001), but this may have obviated detecting important changesin
some populations such as the gpparent decrease in popul ations of blackbirds and
thrush which were not digtinguished.

®  Concentration density of poison not reported.

®  |ngpplicability of study to mainland aeriad 1080 because the goa was extermination
on anidandw here regpplication was not necessary.

Conclusion: without adequate controls (either simultaneous or extended historical) , areliable
conclusion cannot be drawn fromthisstudy. The authors daimthat, “The poisoning does not
gppear to have had any negati ve effect on the bird populations of Rangitoto” . Strictly speaking
this does not overgtate their results, but theimplication that there was no negative effect is not
supportable from their study, and thefind statementin - the abstract that “theremovd o f
browsing mammals may in future prove to have beneficid effects’  does not follow inany way
from the results presented in  this paper.
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The Pierce et al study: decreased numbers of tomtits

This 1990 study (32) involved severd bird species. Thebait was cered at 4 gnvha,, ardatively
low number. The discussion and abgtract sectionsare mostly free from apparent bias. The
authors retiondly and scientifically discuss the various factors that could account for the
observed differences . For kiwis, rurus (moreporks) and kokakos, numbersare ssimply too
small to draw conclusions. Tuisand silvereyes showed increased numbers (as measured by
cdl counts) T Tomtit and blackbird numbers decressed. For fantails, grey warblers, k ukupas,
rosella, and mynas the study did not detect differences. However, since power caculations
and confidenceintervas were not reported, asisthe normin DoC -sponsored studies, no
conclusion can be drawn fromthis. Totheauthors' credit, they di d not falsdly claim that the
failure to detect adifference between control areas and poisoned areas for some species
implied there was no difference.

Powlesland et al: The egregious case of robins and tomtits.

IN 1998, 1999, and 2000, Powledand et d (28, 29, 30) reported on athree year study
evauating the effects of aeria 1080 on robins, tomtits and moreporks. These papersare
unusud, if not unique, inthat  they extended over three years. They are of exceptiond
importance because they are the ones cited by DoC and others ( 37) as establishing aerid 1080
as benign to and good for theforest birds. Indeed, together withthe Pierce study (32), they are
the only controlled ( Level 2, not randomized of course), prospective studies on the effect of
aeria 1080 on ndtivebirds.

Inessence, thisisit. The science behind the avalanche of pgper and claims  from DoC and
AHB asserting the benefit and benignity of aerid 1080 to native birds rests only these papers.
Thus, these papers should be of considerableinterest to the deliberations of ERMA, whichis
supposed to makeits judgment on basis of scientific evidence.

When we gtarted to examine thefirst of these papers we noticed that tests of Satitical
significance (P-values) were not given to support the mgjor conclusions of thestudy, even
though P-values were reported to support incidental pointsin thetext. Sowere -andyzed the
data from the published papers and report theseresultsin Table 4. This was possible sincethe
major conclusions are based on proportions which werereported and can be reandyzed
without theraw datadetail . Thus, Table4 showstheresults of thethree studies on thetwo
major outcome variables, survival and populaion status , after the forest was poisoned.

Inaddition, we analyzed the surviva datafor robins over the entire three yearsusing
multivariate logit linear model (SASIndtitute, V' ersion 8.2, Proc Logidtic). The logit model
“predicted’ the dichotomous dependent variable, surviva, asafunction of the independent
variables: poisoned (or not) and 1080 distribution density. Both independent variables are
highly significant predictors of su rviva (p < 0.001, and p < 0.002 respectively).

’ Sadly, this cannot be said for most of the subsequent studiesin post -1993 “big money” period for DoC.

T That tui numbers by some unknown mechanism are observed to increase dfter agria monofluoroacetate
poisoning isacommon, if unscie ntific, claim that DoC has repeatedly seized upon inther “slent forest”
propaganda.
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? Table 4. Summary of Survival and Population Results of the Three
Tomtit and Robin Studies

Survival Population Status
P P
Poisoned Control | Value| Poisoned | Control
Value
@
Year ies # # # # # # # | #
(Bait) I Dead| Alive | Dead| Alive Pre | Pog | Pre|Post
Tomtits 2 0 0 0 1
(banded)
1996 | Tomtits
(Carrot (totdl) 5 0 0 0 1
al2 Robins
12 | 10 0 24 |<oo001] 28 | 36 | 32| 33| 0.60
gmha) | (banded)
Robins | 15 | 16 | 0 | 32 |<o00
(total)
1997 | Tomtits | 11 3 0 9 | <001
(Carot | Robins
as 3 28 1 41 | 030 | 35 | 48 | 49| 57| 0.66
gm/ha)
1998 | Tomtits | O 14 0 16 1
(Cered | Robins
a4 0 17 2 40 1
gmvha)

1. TheP-vduesreportedinthistableare caculated usng Fisher’ sExact t et asimplemented by the
SAS Inditute, Bdtimore, USA, Version 8.2.
2. Inmost casesthese P-vaues were not reported by the paper’ s authors.

Insubstantial degree b ecause of smal numbers, few conclusions can be gathered from these
studies. However, thefollowing can be stated :

®  Two variables account for the differencein robin survival: whether their habitet was
poisoned or not and the dose of poisoning, athough dose of poisoning cannot be
distinguished from type of bait since the two were not var ied independently. Thisisa
hard scientific, Satistically valid conclusion, i.e,, ignoring its obviousdesign
limitations, this study shows that aerid 1080 administration was associated with robin
desaths.

® Atdosesof 8 gmof 1080 per hectare or more, b oth robinsand tomtitsdied in high
percentages when food laced with 1080 was droppedinto their habitat, the Pureora
forest park (p < 0.0001 and p < 0.001).

®  Post-study robin population numbers between poisoned and not-poisoned areaswere
not different, i.e., there was no population benefit.

®* Nesting successfor robinswas better in theimmediate period following aeria 1080
adminigtration inthe 1997 drop of 8 gm of 1080 per hectare. However, in the 1996
poisoning, aP-valuewas not caculated andin the 1998 drop, the nesting results were

not reported at all.

®  Oneof sx tagged rurus (moreporks) died of secondary poisoning.
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Thisissmple enough: aerid 1080 kills robinsand tomtits, there was no effect on populations
detected despite some indication of imp roved nesting successin theimmediate post-poisoning
period. However, the studies that condtitute the flagship for DoC' sclamsregarding birds are
hardly conclusive even for the setwo speciesin thisone location. Therewere severa design
anomdlies, if not flaws, inthese studies. For example, the control areawas used asthe
trestment areaiin the second year.

However, consider the disparity between theredlity of these sudies and the daims made the
authors, for ingtancethisclaimin the abstrac t of the 1998 paper (28):

The high negting success in the treatment area resulted in the number of robins
present just before the start of the next nesting season (August 1997) being 36, a
28.6%increase in the number present prior to the poison operation.

Inredity, there was no difference between the treated and untreated plotsin population of

robins (P=0.60, Fisher Exact Test). In contrast, the degth rate was much higher among robins
being 55% versus 0% (P < 0.0001). Despitethe high prdfile of these much cited ( 38) “results’,
neither P-valuewasreported by the authors. This cannot be attributed to incompetence or
negligence since P-vaues were reported in various other inconsequentid placesin this paper.
Each reader must draw his own conclusion from thisincident, but wedono t see an explanation
other than deliberate misrepresentation of the study results. If such misrepresentation was done
inplain view, onewonderswhat elsewasdonethat isnot  evident in the published report.

And asif thislevel of misrepresentation inthe origina papers were not enough, DoC's
submission document to ERMA (1, Page 303), this comment appears

However, where 1080 operations occur prior to the robin breeding season,
nesting success has improved significantly — more than compensating for any
losses (Powledand et al. 1999h).

And (1, Page 13),

At Pureora, in the central North Idand, robin fledging success has been shown
to be far higher where aerial 1080 use reduced pest populations, by allowing
robins to lay and hatch multiple clutches of eggs in a season. In the non-
treatment areas, fewer robins survived to maturity and more adults were killed
on the nest.

Here DoC has nat pointed out that the Powlesland (28) study failed to confirm the result sof the
nesting success and al three studiesdo not support theimplied result for populations , indeed
DoCisimplyingjust the opposite. Nesting successisan intermediate process variable, which
by itself proves nothing about population success. What countsis population successas DoC
has repeatedly pointed out when confronted with the deaths , even mass deaths of individuals
(39).

The following quotation shows how DoC characterizes the tomtit resultsin their ERMA
submission (1, Page 303):
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... cereal bait operations have little, if any immediate impact on tontit
populations.

Thisisthe most seriouskind of chicanery and misrepresentation by omission. DoC’'s own
studies cited here (Powledland, Pierce, Westbrooke) have shown aprofound impact of carrot
bait ontomtit survival and no population study with cereal baits producing credible data has
been published.

Againinthe Powledand study (29), the authors conclude (theunderliningisours) :

In areas at Pureora where no mammal predator control had been carried out,
the robin sex ratio was 1.5-2.0:1.0 (male:female) and their nesting success was
low ... Thus, the long-term viahility of such populations depends on no further
mortality events impacting on the adults unless they coincide with increased
nesting success and recruitment.

Thisinflated conclusion regarding long -term viability issmply no t justified by the results of
thestudy. Infactit isbdied by their own resultswhich strongly suggest that populations did

not benefit short term. Moreover the population effects were not examined long term.  So, the
authors gppear to have deliberately misrepresented the implications of their results. 1n addition
they failed to mention the nesting success results from the 1998 poisoning whichisa  glaring
omission given theimportancethat they place onthe 1996 study results.

Severd additional obsavationsand concerns should be noted about these studies. Populations
of these birds have not been studied over asufficient period of time. Sufficient numbers of
tomtits were not monitored to draw conclusions, except in one case and then the conclusion

was devagtating. Baits have been varied in type and in concentration of sowing by 300%.

None of these studies have been repeated.

Two other papers bear di rectly* on the tomtit issue; Westbrooke et al (40) in 2003 and
Westhrookeet a (41) in2005 . The 2005 study isan extension of that reported in2003. The
study had one simultaneous contral area , examined popul ation density from 2 -6 weeks post
poisoning and used cered baits. It showed amaximum negative effect of cered baits on tomtit
population density of -36% at the 95% confidencelevel. T he second study, showed asimilar
effect on tomtit populations. Theauthorsnotedin  the abstract that the study “ indicates that
cered bait operations ... havelittle, if any, immediate impact on tomtit populetio ns’. Thisis
only trueif one considers apotentialy -36% effect “little’ . Of course the study addresses
neither theintermediate term effects nor the effect of repeated biennid or triennid  poisonings.

What theauthorsfail evento mention isthat the study aso showed a profound statisticaly
significant_negative effect (between 20% and 50%) of carrot baits, even a the much lower
dose ontomtit populations: 2.4-4.0 gm/ha sowing concentration (see Figure 1, page 145).

Carrot batsare dill inwid e use by DoC'. They are requesting permissionin their ERMA
submissionto useup to 30 gnvha (42), 10 times the amount used in these studies, and we
know thet for the previous decades concentrations of 10-14 gm/ha were common. Fndly, it
should beremembered that the above studies only involve two species out of hundreds.

’ Theauthors describethisreport asa* case study, not aformal experiment”.

T Two of DoC'slast 20 aerid 1080 “operations’ used carrat baits, as reported by Barbara Browne, Generd
Manager Operations, DoC.
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Despite these negetive results on tomtits and robins, DoC continuesto proclaim the benefits of
aerid 1080 to netive forestsand birds ( 43).

Study of nesting success and population impact of aerial 1080 on
kaka and kereru

A study frequently referenced looking for an upside to balance the clear downside of aerid
1080 on New Zedand' s native faunais that of Powledand et d publishedin 2003 (48). This
study examined kakaand kereru in Wirinaki Forest Park over breeding seasons between
October 1998 and June 2002 to determine what impact aerial 1080 operations had on, among
other things, nesting and populetion success. It wasacontrolled study with asingle poisoned
and asingle non-poisoned areas (or “tregted”, asthe authors call it displaying with apparent
lack of self-consciousnesstheir brazen bias).

When they reported on the nesting success and fledgling survivd for  the radio-tagged birds,
incredibly, the author s did not distinguish the data from the poisoned and unpoisoned
areas. Ingtead they only showed the combined results from both the trestment and non -
trestment areas. Hence, their reported research results could not demongtrate either ne gting or
population success resulting from aerial 1080 operations. Moreover, their study could not have
detected adtetisticaly significant  differencein nesting success since neither of the bird species
bred in the season following the poisoning. Thek akahad only limited breeding in the second
season and by the third breeding season, the populations of both possums and rats had
recovered inthe treated area. Hence, the study demongtrates absolutely nothing about the
impact of aerial 2080 on the nesting successor populations of kaka and kereru.

Ontheather hand, there were someinteresting observations derivable from the study’ s data
that shed considerable doubt on therationa used by DoC to justify the $80 million per year

pest control efforts.  One observation wasthat rat population numbers recovered relative to the
non-treatment areawithin 14 months of the poisoning. Thisis, of course, expected given the
remarkable reproductive capacity of rets, but it fliesdirectly intheface of DoC'scla imsthat
populations of birdswill benefit from triennid poisoning of the forest with aerid 1080.

Anather observation was that mustelid numbers actudly seemed to increase in the trestment
area. Why this happened isuncertain, but it has been observed(118) that poisoning of
possums and rats can lead to the stoat switching prey to native bird and birdeggs - withthe
consequentia decreased competition from rats and possums. Regardless, more mustelids
would not seem to bode well for native birds.
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Reminder: Asaways, proper design would beto use severd plotsto be randomly selected for treatment
or non-tregtment, and to andyze using plots asthe unit of andysis or alinear mode with “trestment” one
of theindependent variables. The reason for thisisthat without multiple trested and control areasone
can never be confident than an observed differenceis not dueto inherent differencesinthearess. In
short, the only thing astudy likethishad any  possibility of showing was thet the trestment and control
plotsarein some way different, which we aready knew from the author’ s descriptions of the area.
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Asusud with DoC-gponsored research, it isingtructiveto look at the difference between actua
research results and the authors' claimsfor them. Thus, we havethe last sentenceinthe
paper’ sAbstract:

Effective control of introduced mammalian predators ... should benefit these
bird populations.

Notice that the authors did not claim that control - did benefit bird population, but rather that it
should. How the authors would jutify this statement given the actud resultsof thisstu  dy is
amost beyond comprehension. DoC and others have interpreted these resultsto mean that
aeria 1080 is absolutely necessary for kakaand kereru surviva.

Having completely flopped on showing population benefit themsalves, Powedand et d cited
the Innes 2005 study(44) the results of which are andlyzed below. However, the cited Innes
study did not addressthe issue of Kakaand so the could not help with the Powedand paper’s
failurefor that species.

“Pest” control and bird populations (Innes et al, 2004)(44)

When one examines research papersthat Powedand (48) referenced as demongtrating
population improvement under intense pest contral , again the claims are vacuous. For
example, astudy by Innes et d (44) of severd bird species |ooked for such population
improverment under intense pest control. This study implemented avariety of control toxins
and drategiesincluding aninitial poisoning with aerial 108 0in October of 1997. Itisso
poorly designed, andyzed and interpreted thet it deserves detailed ettention asit illustrates most
of the reasonswhy DoC' s research often is not worthy of theterm “ science’”.

Fird, the study designissuchthat valid conclusionsareimpossible. Therewas only one
control and one treatment area, which meansthat any observed population differences between
control and poisoned areas might have been simply dueto inherent differences between the
aressstudied. Thereis ample evidencethat this might have been the case since the populations
varied substantially between the Motatau (poisoned) and Okaroro (non -poisoned) aress. For
the twelve species examined, the ratios between Motatau and Okaroro for their mean 5 -minute
bird counts varied from 19.88 for the Rosdlato 0.41 for Myna. Thissuggeststhat the
treatment and control areasweregrosdy dissmilar. Of coursethe curefor thiskind of problem
israndom selection of multiple areas to be assigned to contral or “tre ament”, but not asingle
randomized aeria 1080 study has even been done.

Theauthor’ s acknowledge this problem to some degree with acomment well hiddeninthe
Methods section of their paper.

The lack of replication in this study means that any pest control effects are
confounded with area differences, 0 inference from satistical analyss is

weak.

Thisisan understatement. A correct gppraisal would read that “inference from statistical
andysisisimpossible’. Inshort, theresults of thisstudy  should have beenignored. However,
that did not prevent the author * sfrom drawing grand conclusions aswill be seen below.

’ Theunderliningisours.
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Second, the popul ation results were incorrectly analyzed. The population resultsaregivenin
author's“Table2”, our Figure 1. Although their andysisisincompletely described, the
authors gpparently used agenerd linear model to anayze the datawith an arealyear interaction
term as an independent variable. Thischoiceis simply not appropriate for two reasons. The
interacti on term does not tell one whether there was an independent effect of “ared’ (i.e.,
poisoned or nat), whichistheissuein which we areinterested, thet is, whether the “ared’
variable had an independent effect especidly in relation to the baseline popula tion values.

Inaddition, the* year” variable as such could not give useful information. Whether the* year”
variablewas used asan ordina or discrete variable (which is not stated), it would not answer
the question of how the populations changed from  the basdline (pre-treatment) period to the
post-trestment period in Motatau and in Okaroro. A correct mode would haveincluded “ ared’
and pre-poi son/post-poison as independent variables, the question being whether “ared’
correlated with affected populati on numbers from basdineto poisoned periods. The
erroneousness of thisandysis method isillustrated by the case of the Chaffinch, for whichiit
comesto a self-gpparently false conclusion that the Cheffinch population significantly
increased inthe treatment area. Thus, it isevident looking at the summary detain “Table 2”
that relaiveto the basdinein 1996/1997 (the pre -trestment period) the population increased
morein the control (Okaroro) areathanin the trestment area (M otatau), and yet thean  aysis of
the authors concluded just the opposite. Usingthedatagivenin“Table2”, we cdculatethe
relative growth of the Chaffinch population to have been about 33% morein the unpoisoned

aes, Okaroro* .

? Figure 1: “Table 2" from Innes et al 2005

Table 2. Differences in changes in mean November 5-minute bird counts during 1996-2001 at Motatau (pests controlled from
October 1997 onwards) ¢f Okaroro (pests not controlled). P valves < 0.05 indicate a significant interaction between date and
area (treatment v. non-treatment). No counts were undertaken in Okaroro until 1997, We regarded counts of sixteen other species
as too sparse to warrant their presentation here.  Scientific names of all bird species are in the Appendix.

Species P value Mean no. of birds per station
1996 1997 1998 1999 2000 2001
Significant increase at Motatau cf. Okaroro
Chaffinch 0.01 Motatau 048 041 0.66 0.56 043 0.39
Okaroro NA 0.21 0.28 0.53 044 0.46
Eastern rosella < 0.01 Motatau 0.96 0.63 0.93 0.91 1.01 0.85
Okaroro NA 004 0.40 0.62 0.29 0.55
Kukupa 0.01 Motatan 0.21 0.22 0.56 0.78 0.66 0.70
Okaroro NA 0.14 0.32 0.34 0.28 0.36
Myna 0.01 Maotatan 0.02 0.22 0.35 0.20 0.68 0.46
Okaroro NA 0.29 0.20 0.25 0.30 0.09
Tui < 0.01 Muotatan 0.89 1.26 1.45 1.00 1.25 1.54
Okaroro NA 0.57 0.94 0.53 .61 0.79
Significant inerease at Okaroro ¢f. Motatau
Grey warbler 0.01 Maotatan 1.68 178 1.29 1.28 1.37 144
Okaroro NA 093 1.53 1.49 1.44 1.73
Pheasant 0.04 Motatan 0.01 0.04 0.09 0.22 13 0.09
Okaroro NA 004 0.20 045 0.10 0.25
Silvereye 0.01 Motatau 0.57 041 0.93 1.57 1.12 0.78
Okaroro NA 0.59 146 1.49 1.41 1.68
Not significantly different between blocks over time
Fantail 0.13 Motatau 0.36 0.56 0.48 0.52 043 0.41
Okaroro NA 042 0.72 0.70 .61 0.93
Kingfisher 011 Motatau 0.39 0.56 0.36 0.59 029 0.37
Okaroro NA 082 0.53 0.59 046 0.59
Shining cuckoo 0.29 Maotatan 0.09 0.00 0.15 0.13 044 0.09
Okaroro NA 007 0.14 0.22 Q.05 0.07
Tomtit 0.08 Matatau 0.90 085 0.44 055 1.00 0.81
Okaroro NA 0.14 0.17 0.28 041 0.23

In Table 5, we have summarised the author’ s conclusions from“ Table2” and our best estimate
of what thedataactually say. To dothisendwe calculatedamore meaningful datitic, the

Weare unable to supply confidenceintervals sincewedo not havethe raw data We haverequested it,
but it has not yet been forthcoming. It redlly does not matter much though since the most one could
prove with this study design isthet thereis some difference between control and trested area, whichwe
aready knew because of the authors' description of them.
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“Relative Population Growth” " that measuresthe relative (between treatment and control)
populations change as one moves from the pre -trestment to the post -treatment period.
Unfortunately, without the raw datawe cannot cal culate confidence intervals on the Relaive
Populaion Growth getidtic.

Noticethat if one acceptsthe authors anadlysisin“Table 2", predominately non -natives
benefited with populations of Chaffinch, Easternrosdlaand Mynaincreasing  in additiontothe
native the Kukapa (aso known asthe kereru or New Zealand pigeon). Also notice that,
according to the authors, two netive birds, the Grey war bler and Silver eye, had population
decreasesin the poisoned ar eas, aresult entirely ignored by the authorsin the Abstract or
Discussion sections of the paper. Onthe ather hand, according to our  Relative Population
Growth statistic shown in Table 5 most native bird populations underwent relative decline, the
shining cuckoo being the only one to show gpparent important population increase.

? Table 5 Comparison of the “Table 2" conclusions and those derived
from a more rational statistic.

Relative
The Authors' Population
"Table 2" Growth
Bird Species Assessment Statistic **
Chaffinch * Increase -33%
Eastern_rosella * Increase -91%
Kukupa Increase 21%
Myna * Increase 402%
Tui Increase -8%
Grey warbler Decrease -55%
Pheasant * Decrease -36%
Silvereye Decrease -1%
Fantail No Difference -50%
Kingfisher No Difference 13%)
Shining cuckoao No Difference 78%
Tomtit No Difference -50%
Table notes:
* Feral species.

** The Relative Population Growth Statistic is calculated asfollows. First calculatethe
average population numbersin the baseline (before treatment 1996-1997) and in the after
poisoning period (1998-2001) for each of the Motatau (poisoned) and Okaroro (control) areas.
Then caculate the ratio between Motatau and Okaroro for each of the periods. Then calculate
the percent difference between the Motatau and Okaroro ratios. This gives avalid measure of
the relative population growth between baseline and treatment periods. A positive value
indicates that the population increased more in proportion in the Motatau (treatment) areathan
itdidinthe untreated area. It isnot clear whether any of these gpparent differences were
statistically significant.

Thus, this study is deeply flawed structurdly and the anadysis as done by the authorsis
mideading at best, and morelikely just plainincorrect. Nonetheess, itisinstructiveto
examine how the results were interpreted by the authors and subsequently by others. The
authors' conclusion from the paper’ s Abstract section reads asfollows.

The Relative Population Growth isdefined asfollows. First caculaethe average population numbers
in the basdine (before treatment 1996 -1997) and in the after poisoning period (1998 -2001) for each of
the Motatau (poisoned) and Okaroro (control) aress. Then cdculate the ratio between Motatau and
Okaroro for each of the periods. Then calculate the percent difference between the Motatau and Okaroro
ratios. This producesavalid meesure of the rdative popul ation growth between basdline and treatment
periods.
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After pest control, counts of kukupa and some other bird species increased at
Motatau compared with counts in a nearby non-treatment block, suggesting
numbers of adult kukupa can be increased in small forest areas by intensive
pest control.

Thereisno comment about the Significantly decrease d (according to author’ sanalysis)
populations of Grey warblersand Silvereyes. Thereisno recognitionthat “Table 2” indicates
that non-native birds seem to be the principle beneficiaries of pest control. These omissonsare
simply outrageous. Ignori ng the fact that their analysiswas deeply flawed, it isdifficult not
characterize the omission these results from any comment in the text of the articleas
deliber ate misr epresentation.

And hereishow Powedand et d, cited above, interpreted theresult sfrom the Innes paper.

Given the sgnificant increase in kereru populations at several mainland sites
following intensve and sustained control of introduced mammalian predators
... [ Motatau Forest (Innes et al., 2003)..], a smilar response could be
expected at Whirinaki with an appropriate predator control regime.

Finaly, when the claims of these papers reach the DoC publicity department and the members
of DoC' s obsequious echo, the Forest and Bird Society, the connection to the redlity of the
science becomes unrecoghizable. For example, DoC has publicly claimed that k ukupas owe
their continued existence directly to 1080.

Insummary, the Innes et a study reaches anew low in scientific technica quality and biased
interpretation. Not only did the basic study design preclude valid conclusions, but the
author sincorrectly analyzed their resultsand even then cherry picked the answers
ignoring their own evidence of damageto at least two native gpecies. Wor e, the
Powedand and I nnes studies together show how one bad study r efer ences and misquotes
another even wor se study so that in the end they become one big sdlf-r einfor cing rumour
that hasno basisin scientific evidence whatsoever.

Other research cited in the AHB/DoC submission regarding native
birds

The submission cites the results of observations during routine aerial 1080 cered poisonings at
varioustimes and places of facons, fernbirds, harriers, kaka, kakariki, kereru, kiwi, koka ko,
mohua, moreporks, weka, andwhio (45, 46, 47, 48, 49, 50, 51, 52, 53, 54). Only one
(Powedand et a (48) described in detail previously)*of the studieshad acontrol. Itinvolved 20
radio tagged kakaswith no degths (95% ClI, 0 -17%) .

The other papersal involved uncontrolled observations.

®  Four citations (involving kakariki, kereru, mohua, and blueduck) monitored bird calls
or did visua counts. They al observed “no difference’. However, none of these
reportsincluded power calculations or confidenceintervals.

®* Twocitationson New Zealand fdcons and harrier hawk sreported “sightings’ and
“occupation of sites’. No effect of agrid 1080 “was noted” , whatever that means.

’ All of the confidence intervals reported in this section were ca culated by us using the binomia
distribution..
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® Of 75radiotagged kiwis none died.

®  Two of 302 kokakos died 0.7% (95% Cl 0.2 - 2.4%).

®  Four of 23 fernbirds disappeared 17.4% (95% Cl 7.5 - 38.5%).

®  Oneof 40 wekas died after agria 1080 poisoning 2.5% (95% Cl 0.6% - 13.2%).

® Zeroof 12 moreporksdied after aerid 1080 poisoning 0% (95% Cl 0 -26%).

Thecarrot bait resultswere Smilar tothe cered bait studiesin quality and results. The y did
however report substantial ingestion of non-poisoned bait by wekas (10 of 87) and the death of
one of 6 moreporks 16.7% (95% Cl 4.1-64%)

Thus, ignoring the obvious methodologica shortcomings of these reported Sudies , they
suggest substantia mortaity among kokakos, wekas, moreporks and especidly fernbirds. The
kakas, the only species studied with level 2 controlsand areliable outcome varigble
experienced zero degths of 20. For the other speciestheresultsare a bes t inconclusive.

Contrary to DoC's conclusion, to us these poorly done studies suggest avery  disturbing
mortality among ground feed ing native birds from aerial 1080 operations.

Summary and conclusion

Ingenerd, eventakenwithout the misrepresentation s and erroneous extrapolations, the design
and execution of bird studies sponsored by DoC are generdly not scientifically passable.
Thereare anumber of problems that make them far lessthan anided bassonwhichtoresta
nationa policy of indiscrim inant poisoning of our native forests and its fauna:

® Mostarenot published in peer-reviewed journals.
* All arefunded by DoC, the advo cating and financidly benefit ing government agency.
®*  Nonearefreefromtheinfluence of DoC management.

®* Noneaepublishedininternaiona journas, which are more likely to be free from the
highly inbred neture of research on this subject in New Zesland .

®  None have been reproduced in diverse circumstances.  Indeed, none have been
reproduced at all.

®*  Nonehaverandomized controls.

®*  Nonehaveblinded observers, which iswholly inexcusable given the fact that the
researchers are dependent on DoC for their jobs

*  Mogt havelow numbers of observations, especialy relative to their broad conclusions.
* All areconfined to two or three geographical aress.

®  P-vduesare often missing from reports, sometimes selectively.

*  Power caculations areonly rarely presented to support negative conclusions.

®* Theduraion of the studiesis short, in fact extremely so given the fact that DoC
gpparently intendsto re-poison every three years ad infinitum

’ ...including the short term nature of these studies, absence of controls, absence of p ower calculations,
and the insenditive outcome veriables
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®*  Evenin theabsence of randomized controls, thereisadmost no effort to establish
comparability of controls.

¢ Dozens if not hundreds, of speciesof native birds are entirely unstudied.

In spite of these shortcomings, thereis subgtantid evidence of significant mortality among
netive species (especialy tomtits, robins, fernbirds, wekas and moreporks) . In many other
Species, the study quaity, scale and data areinsufficient to draw mortality conclusio ns.
Furthermore, many species of native birds have not been studied.

In moments of candor, DoC representativesand it s hired researchers often claim that the losses
from aeria 1080 are " acceptable’ because of the net benefit to native birdsfrom aerial 1 080
“trestment”. However, we have been unableto find scientificaly credible evidence of true
benefit to so much asasingle bird species. Certainly none of the studies cited above provide
such evidence. Initsabsence, many peoplewill judgethat any deaths among native birds are
unacceptable. Wedisagree. Our view isthat what mettersis overall population success of dll
netive species and of the ecosystem asawhole. Here DoC' sresearch bucket istruly empty.
The studies simply have not been done .

In spite of the lack of direct evidence showing benefit to native birds from aeria 1080, another
assartion frequently heard from DoC isthat we are removing the predators and therefore the
native birds must benefit . This absol utely does not follow. Itisanon sequitur thet istypica
of DoC' ssmpligtic univariate view of ecosystem dynamics. It isquite possible (even likely)
that native bird numbers are limited by something other than predation by fera mammals.

Their numbers may belimited by fo od supply, territory, or more likely competition with the
numerous species of highly successful ferd birds. In addition, dimineting rats, eveninthe

short term, can increase predation on birds by mustelids (118) T

Thepoint isthe same one made € sewherein this document. An ecosystemisanimmensdy
complex plexus of interactions. The effects of perturbations cannot be predicted. Thereare so
many dynamic interactions and cybernetic processesthat it isimpossibleto  know what the
effect of any single changewill be. Reliable empirica dataare required but they do not exist
even for the short term, and much lessso  for the repeated poisoning that DoC does.

Insummary, whet is known about the effect of agrial 2080 on native birds can bereducedto a
few statements:

1. Theresearchisof poor qudity and dmost dwaysinconclusive.

Neative birds of some speciesarekilled in substantia numbersby aerial 1080
poisoning of the forests.

3. There iisno credible published evidence of population benefit for any native species
of bird™.

Seefor example the Green document ( 6) on pages 32, 35, and 39, or in the reassessment gpplication ( 1)
page52.

t On page 32 in the Green document (6), he actudly states* In fact, when aerid operationsaretimed to
decimate rat and stoat populations aswell, then birds benefit, especially endangered species”  Thisis
puremyth. Thereisno evidenceto sugg est this effect of aerid 1080 on stoet populations, mu chlessthe
complex interactions between short term rat population decline (known to happen with aeria 1080),
netive bird populaion and stoat numbers.

i The often cited nesting success dataare not applicable here. Nesting successisaprocessvariable, not a
bottom line outcome varigble. In addition, the one study thet showed improved nesting success for
robinsfailed even to report nesting successin thefinal year, from which we can conclude et - her thet it
was not studied or the results were not reported.
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Thus, if the decision of ERMA isto alow DoC to continue its current practices both with
regard to operations and research, then that decison will bemadeonth e basis of something
other than scientific evidence regarding the effect on native birds.

Invertebrates

Thereisalarge body of research documenting the toxicity of monofluoroacetate to
invertebrates (55,56,57,58,59,60). One of the early warnings of the potential toxicity to New
Zedand snative forest invertebrates wasraised in areview paper by Notmanin 1989 (61) in
which he commented:

“In the light of the evidence of the effect of 1080 on invertebrates, and the
complex role that invertebrates play in the ecosystem, the unrestricted use of
1080islikely to be disruptive to the environment, and where endangered
invertebrate species are knowto be present, 1080 should be used judicioudy, if
atall.”

The caseregarding invertebrates rests largely on two papers the conclusions and political
meachinations around which are of considerableimportance for ERMA’swork (particularly as
regards DoC s part of the submission).

Meads

Thefirst field study looking at the effect of aeria 1080 oninvertebrateswas donein 1994
(62)* . Inthemain part of this study, multiple contral plotsand treated plotswereused. Thus,
it had Level 2 controls. Thedesign and satigtics are quite well done and apparently accurately
reported. The study showed astron g Statigticaly significant difference between control a nd
treated aress. The net invertebrate population as measured by pit -traps dropped dramétically
and ggnificantly inthetreeted area while the control area underwent an expected seasona
increase. Poisoned areas had 36% and 26% of control areanumbersof invertebratesat 2 and 4
weeks (respectively) after agrid 1080 poisoning. Many species were involved, including
insects, beetles, bees, ants, butterflies, moths, springtails, fliesand spiders . Table 6 from the
paper showsthe main results;

’ The extraordinary history of how this paper failed to be published & first is given dsewherein this
document.
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? Table 6: Total mean number of invertebrates (individuals), and
associated standard errors, as estimated from generalized linear model.

(Meads 1994).

1080 Poison Control
raliveto | M6 | e | oo | e | Buae
reatment
-2 54.7 (115) 39.7 (9.8) ns
0 75.0 (135) 67.0 (127) ns
2 457 (10.5) 126.4 (7.5 P<0.001
4 57.8 (11.8) 2297 (23.6) P<0.001
6 185 (6.7) 254 (7.8) ns
8 254 (7.8) 304 (86) ns

At weeks 6 and 8 post poisoning, numbers dropped dramatically in the control area. Although
unproven, the researchers reasoned that arecent heavy rain had washed monofluoroacetate into
the control areawhichwas only 100 metres fromthetrested area. They dso point out that two
weeks after the baits were dropped over the study site, 73 % were dtill present following a
passum kill exceeding 90%.

Inaddition, aone year later comparison with two similar forests that were not treated with
monofluoroacetate showed dramaticaly fewer invertebratesin the study (“trested”) areas. This
study had some difficultiesinthat some of the poison was washed into the control areaand thet
helicopter avoidance of the control areaintheinitiad 1080 drop resulted in spotty coverage 01:
the poisoned area requiring remedia ground bait distribution to simulate the aerid coverage.

Nonethd ess, the resullts showed a devastating declinein invertebrates that may have persisted
for at least ayear and if confirmed would have amost certai nly mandated the end of aerid

1080in New Zedand.

DoC's reply to the Meads paper: Spurr 1994

Apparently in responseto the Meads study , the Department of Conservation commissioned a
smilar study to bedone by Spurr. In 1994, the results were published by DoC, but notina
peer-reviewed journa (63,64T). Traps, baitsand generd conditionsweresimilar to the Meads
study. Theauthor concludesin the paper’ sabstract (the underlining isours):

Thiswas done very carefully and scientificaly. The author first surveyedt he poisoned areato determine
average dendity of administration of 1080 baitsthat had actualy been achieved in other parts of the
“tregted” area. Then he duplicated that dengity in the study area. Infact, thismay have achieved amore
religble result that could be expected from the vagaries of helicopter administration.

t We have found the results of this study published in two places. OnceinaRoya Society Proceedingsin
1994 and againinterndly by DoC in 1996. Theversonsaredightly different , but notin substance. The
Proceadings version has graphsin which the wide confidence intervas can clearly be seen.
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There were no dgnificant differences in the immediately pre- to post-poison
(June to July) population trends or in the seasonal fluctuations from March to
September (autumn to spring) of anmphipods, ants, chafer beetles, leiodid beetles,
weevils, other beetles, collembolans, millipedes, mites, dugs and snails, spiders,
and cave wetsin the poison area compared to the non-poison area.

Thus, the Spurr study failed to detect the high level of invertebrate mortality demonstrated by
Meads. The quality of the Spurr study isdifficult to assess because many details of the study
are not inthe published paper . The results section of the paper consists of asingletable
showing pre- and post poisoning P-vauesfor various orders of invertebrates.  The paper
reflects anumber of methodological errors and reporting omissions:

®  Numbersof observationsare not reported.

®*  Themethods of Setiticd analysesare not well described in this paper, and
consequently are very difficult to interpret.

® |nthe1994 version of the paper, graphsare shown which display anon -standard form
of barsthat are gpparently similar to confidence interval s, but it is unclear exactly what

they mean.

® Controlsaress were subgtantidly different fromthetrested area, e.g. they had different
soil types and were some distance from the trested area, thus raising questions about
their comparability to the poisoned area.

Study power

However, the red problem with the study, especidly in relation toitsconclusions, is itslack of
gatistical power, which would prevent it from detecting anything lessthan ¢ atastrophic mass
die off.

Theauthor notes in the Methods section of the paper that the population changes would have to
have been“ at least twice [i.e. dropped to lessthan half] those of the non-poisoned areafor the
andysisto detect asignificant di fference (alpha=0.05, beta=0.20)". Incther words, the study
had little chance of detecting population drops of lessthan 50% . Haf of apopulaionisa
catastrophe. Thus DoC commissioned a study that would have little chance of detecting as
much as, for example, a 30 or 40% desth of invertebratesin the treated forest area.

Worseg itisdifficult toknow how to interpret Spurr’s statement of a population change “a
least twice those of the non-poisoned ared’” becausethe statement is not specific to individua
gpecies, thevariationamong which ishuge. If this assertion represents abest case among
Soecies asitswording suggests, the statistical power for many speciesmay  be worsestill.
Furthermore, it is never stated and we do hot understand how  the above power statement was
determined given that the primary  method of analysis from which the negative conclusions
were dravn was ANOVA.

Graphs indicating wide variances and low statistical power

Fgure 1, atypica examplewhichisincluded for asin gleinvertebrate type below, showswhat
gppear to be huge standard errors or confidenceintervals and what appear to belargerdative
changes between poisoned and non-poisoned species. We don't understand these nor do we
understand why the researcher used anything other than standard errors or 95% confidence

’ Theauthor gatesonly “ Verticd lines represent least significant differences’ . Usudly, Least Significant
Differencerefersto astaigticd test that dels with multiple comparisonsin ANOVA, it is often caled
Fisher'sLSD, but how it relatesto the barsin Spurr’ sfigureisunclear, a least to us.
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intervals. Nonetheless, from the author’ s description we gather that  the vertical bars are
intended to communicate the same information as confidenceintervas. If so the datavariation
isvery wide, in some cases exceeding afull order of magnitude. The graphsarelogarithmic ,
tending to decrease the gppearance of variation. Furthermore, if the author had reported
relative change from the time of poisoning, it appearsthat therewould havebeena  datitically
significant decreasein Leiodid beetles.

g) Leiodid beetles

Number per trap

0.1

Jan Feb Mar .ﬁ.'pr !u'ia:qr Jun Jul Ahg Sep 1

Other issues

The author did not aggregate the invertebrate numbers (as Meads did), which would have
increased Statigtical power, and increas ed probability of detecting differenceslike those
detected by Meads.

Generdly ANOV A, the method used by the author to look at “trends’ in the difference , isused
to compare meanswithin categories. Itisnot agood waytolook a time -based trends,
especially onesthat are not necessarily monotonic asitisev ident isthe case withthe
invertebrate data.

Spurr Study Summary

The statigtical power of this study was very low, and cannot justify the broad negetive
conclusion that its author and subsequently DoC have ascribed toit . The method used to
andyzethe datavirtualy guaranteed thefailure to “ detect differences’.

Wishing to give the author an opportunity to explain the disparity between his paper’s
conclusionsand its evident lack of statistical power, we contacted him.  He responded by
emall that, “Th e satistical power of the study design was not known beforehand because such
studies had not been done previoudly”, which is difficult to understand given that hewas
certainly aware of the existence of the Meads research. Spurr had cited Meads paper in - his
own, both Spurr and Meads worked for Landcare Research, Spurr’s supervisor at thetime,
Charles Eason, was one of theinterna reviewers of the Meads paper, and Meads had taught
Spurr the pit trapping technique that Spurr used.

Furthermore, r ecognizing the importance of this paper, we have attempted to obtain from Dr .
Spurr and Landcare Research acopy of the raw data under the Officia Information Act sothat
we could reanalyzeit. After 8 days, wewereinformed on 17 January by the Director of
Landcare Research, Warren Parker, that Dr . Spurr has been unableto locate either electronic or
paper copies of theraw data, that we could pay Landcare Research to search for it, and that Dr .
Spurr would be unavailableto do that search until after 30 January, too late to support our
submissionto ERMA. Wewill continue to attempt to obtain the raw data, but the reanalyzed
results are not available for this submission. [We have subsequently been informed thet Dr.
Spurr isunableto locate acopy, either hard o r eectronic, of the raw data]
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DoC’ssubmissionto ERMA repeatedly cites the Spurr study to support their contention that
aerid 1080 isbenign to invertebrates, whereas the Meads study is not cited anywherein  DoC's
literature thet we can find ( 65,66).

The politics of 1080 and how the Meads’ paper came not to be
officially published

Thetwo invertebrate studies discussed aboveare important because the conclusion regarding
the effect of agrid 1080 on avitd part of the forest ecosystem hinges substantialy on them.
Their results and conclusions are seemingly contradictory and they have not been duplicated by
DoC, let done by anindependent party.  The circumstances under which Meads' study came
to beturned down for publication are of considerableinterest since the paper contained such
important results. Most of the story that follows isamatter of public record.

The Meads study was doneinthelatter haf of 1991. It was about that time that DoC had
received a 3-year government grant of $50 millions that was earmarked for possum control and
that they lost if it were not spent.  The Meads paper was completed and submitted for internal
review a Landcare Research by seven reviewers, al of whom approved the paper. As
discussed above, the results showing a profound negetive effect of aeriad 1080 on invertebrates
quickly becameknown interndly & Landcare Research and et DoC. Sincethe study was
sponsored by DoC, it was then submitted to DoC asafinished report. They rgjectedit; the
reasons given werethat the study was* flawed” because of manual seeding of the poisoned test
area (that we discussed above and that we fed may have improved the study’ sprecision ).

None of Meads previous or subsequent research publications has been rgiected. Thisincl udes
over 100 papers at least 50 of which gppearedin peer-reviewedjournads. Meadswastold by
DoC that the paper could not be published, eveninternaly. Thiswas avery unusua
restriction, especidly for apaper theresults of which were of suchimp ortance. DoC then,
amogt immediately, commissioned the Spurr study that was to use a Similar approach to that of
Meads, except that the control plotswerewidely separated and  had soil types very different
fromthe poisoned plots. Despite years of successful invertebrate research experience and an
excellent reputation in the scientific community, Meads was not selected to do thefollow  up
study. Instead, Meadswastold toinstruct Spurr on the pit trap technique so that Spurr could
dothe study. After two years, Meads|eft Landcare Research when he was threatened with
transfer out of his group to another geographic location.

The controversy hasgoneon since. Meadswent on to asuccessful scientific career outside of
the government, but continued to criticize the lack of research into the use of aeria 1080 in our
forests. Also, he becamethe subject of DoC'scriticisminthe press. Richard Sadler, whowas
Meads immediate supervisorin 1991 and who was one of the seven originally approving peer
reviewers, subsequently became adirector & DoC inwhich rolehepublicly reneged on his
gpprovd of the Meadspaper. Typica of the public interchange isthis article reproduced from
4 September 1995Rurd Newsinwhich Meads defends hisresearch, while stating the case
eloquently (and moderately) againgt indiscriminately dropping large amounts of abroad
Spectrum poison onto forest ecosystems.

Intheend, DoC waslargdly successful in suppressing the Meads paper (despitethe fact that

Meads defiantly self-publisheditin 1994). The current DoC/AHB submissionto ERMA for
renewa of the 1080 license says (67):
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... there is no evidence that invertebrate populations are sgnificantly impacted
by aerial 1080 pellet applications or that invertebrates are a gnificant factor in

secondary poisoning of other ani mels.

Scientist rejects DOC criticism

THE Departmeatof Conservation states
(Rural News, August 21) it did not pub-
lish my scientific paper because of
concerns about the manuscript, for
which they sought an independent re-
view by another Crown Rescarch
Institute. They fail to mention that I was
not given the opportunity to take account
of their reviewer's comments, as is nor-
mal practice in the scientific community.

Prior lo the depariment receiving my
paper [or publication it had undergone
separate reviews by five of my peers, and
cach time drafts of the manuscript and
conlenl were improved in accordance
with the reviewer's recommendations.

The department states that my study
was compromised by among other things
*‘a failure to account for 1080 drilt inta
the control area.” I did fail to account
beforchand fora 1080drift [rom the heli-
copler over the prolecied control arca.
However, the pre, during and post
analyses of the results have shown that
large numbers of nalive insccl specics
were killed and these findings have
proven o be highly sigaificant in scicn-
tific terms.

Further, it should be noted that this is
the first acknowledgemeal from the de-
partment that there is a 1080 drift"
associaied with acrial 1080 operations
over New Zealand,

1 note also that the depariment’s
reply is aimed directly at me and my sci-
cntific paper, and in no way chalicngcs

Conclusion

the content of the Rural News article.

The department defends its priority
of protecling native plants and animals,
and also the widespread use of 1080, but
fails to recognise, when dropping 1080
from the air, that they kill plant and
animal communities. Forest litter is
plant material that nourishes the forest,
and insects and other invertebrates are
animals which play a vital role in the
healihof the forest as well as being food
for native birds and bats.

The department’s statement that
“there is a great deal of accepled scien-
tific evidence to suggest 1080 is one of
{he best and safest possum control meth-
ods available” can only be drawn [rom
research conducted in NZ, as no other
country in the world has a nced to con-
trol possums. There is no scieatific
evidencc that I can Jocate that suggests
acrially-dropped 1080 (o be safc.

The use of 1080 has been banned in
the UK and US unlil they have evidence
of its safely. ;

Cost/benefit analysis may show
acrial 1080 programmcs to be the most
cost cifcclive form of possum control
in the short-term, but the longer term
c{fecton native plants, animals and their
eco-systems will show that the depart-
ment should have taken a more
cautionary approach in the way they
spread the poison.

Mike Meads,
Ecological Research Scieniist

Thescientific truth regarding the effect of agrial 1080 on invertebrate populaions cannot be
known for certain from the Meads and Spurr papers. Both paperslack randomized controls,
blinded and unbiased observers and contain other design and implementation defects.
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Despite the gpparent differencein conclusions, the data of the two studies are not necessarily
irreconcilable. Because of theway the dataw ere analyzed and because of the inherent
insengitivity of the Spurr research, Spurr had alow probability of detecting the differences seen
by Meads (as Spurr admitsin his paper) . Itisquite possibletha Spurr’ sdata, anayzed with
more sophisticated and appropriatetools, would show results milar to those of Meads.

However, certain thingsareclear. DoC suppressed the publication of apaper which would
have been devadtating to its bureaucratic ends . The research to establish thetruth regarding th e
effect of aeria 1080 on abroad range of native invertebrates simply has not been done despite
the existence of strong evidencethat it does enormousharmand amost adecadeand ahaf of
ongoing large scale aerial 1080 operations.

Itisthisbottom linefact thet is perhaps most disturbing. Instead  of doing the unequivoca
researchthat isitslegal mandateto protect our native speciesrequire s, DoC has attempted to
suppress serious and strong indicationsthat it is damaging the very ecosystemthart itis paid to
protect. Itisour view that the alegations of this one section of this document are quite
aufficient for ERMA to shutdown DoC' saerid 1080 “operaions’, and to justify an immediate
inquiry into DoC' s management practicesregardingthep romotion of and the use of aerial
1080 inour forest ecosysiems*.

Other invertebrate studies.

In the Submissions section 4.1D on adverse effects on invertebrates, numerous studies
documenting observed sub-lethdl effects on specificinvertebratesare cited.  While we have not
reviewed these papers, the reported observations certainly do support the contention that
invertebrates are damaged by 1080.

We comment here on severd invertebrate studies often cited by DoC. Some of these studies
have been published in peer-reviewed journds, though not ones of internationa stature . They
areincluded to highlight design, methodologica, anaysis and interpretation problems
characteristic of much of the research on 1080 impacts.

Sherley

A study often cited by DoC regarding invertebratesis Sherley ( 68) that looked at the number of
invertebrates that fed on poisoned versus non-poisoned baits. Although moreinvertebrates
were found on non-poisoned baits, they could not distinguish between bait aversion and
mortdlity as the cause. Furthermore, even if therewas somerdative bait aversion, it would by
no means provethat it was sufficient to importantly affect themortdity rate.  Moreover, the
significance of these observations surely does not reach to theclaim of thea uthorsthat: “These
results are relevant to assessments of the risk to non-target species from primary and
secondary poisoning while controlling pest mammals by aerially broadcagting baits laced with
1080.” Thisstudy simply does not constitute evidence regarding the effect of aeria 1080 on
invertebrates, oneway or the other.

Spurr and Berben

Spurr and Berben (69) studied the effect of hand -laid ground baitsonwetas.  The baitswere
washed away by rain 5 weeks after application and not replaced.  Not surprisingly, there was

Onemight ask what ordinery citizens, lacking scientific expertise, are to do under such circumstances
when alarge well -funded government department with tens of millionsof - dollars and thousands of
employees at itsdisposa ceasesto do their legaly mandated duty. Citizens do what they are doing.
They gpped on any terms they can, which means that much of what iswritten by thesenon  -scientist
citizenswill be emotiona an dwill appeear irrationd. But asisevidert, itisdl donein the hopethet the
responsible scientific oversight agency, ERMA, will doits duty and hold that government department to
ahigher.
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no effect detected on tree wetas as wetas are known to be among the le ast sengitive
invertebrates (70). Again, the power of these negative resultsis not addressed inthe paper.  The
researchers used three outcome variables (numbers seen on baits numbersin artificial tree
refuges, and number of live marked wetas found); dl three are of dubious vaue for obvious
reasons.

However, Figure 3 from the paper showed what appearsto be a declining trend in number of
refuge cave wetaafter poisoning with aerial 1080 . The months of November and December
show what gppearsto be diverging curves with non -overlgpping standard error bars (an
indication of significant difference). For clarity we have highlighted thisin  yellow. A neutral
observer would undoubtedly have noted this divergence and tested for asignificant difference
between poisoned and non-poisoned plotsinthelater months, since it appears from the graphs
to be exactly that.
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Despitethis, the abstract included the following apparently unsupportable quotation:

The resultsindicate that 1080-poisoning for vertebrate pest control isunlikely to
have any negative impact on populations of weta or the other invertebrates
monitored.

It should also be poi nted out that this experiment could not duplicate ared 1080 drop. There
could be no chaff produced by the bait application. The distribution was not over the same

kind of varied terrain including legf litter. Therefore various modes of secondary poiso  ning
were not possible. Regardless, this study was essentialy a single species experiment , which
does not conflict with the Meads results, and properly analyzed may actudly confirmthem .
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Powlesland 2005

Another study (71) focused on tree-dwelling invertebrates by counting numbersin artificia
refuges. This study which considered only tree-dwelling invertebrateshad insufficient
numbers (i.e., Satistica power) to have areasonable chance of detecting a difference between
poisoned and un-poisoned plots. Thefollowing figure from this paper i llustrates the problem
perfectly.
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Ficure 3, Meanaumber perrefugs { £95% C. Lyof cockroaches
in amtificial refuges in 1080-poison treated (37 refuges, «) and
non-treated (39 refuges, o) study areas, Whirinaki Forest Park,
June 1999_June 2002,

Here one can see 95% confidence intervals spanning 600% percent differences (from 1 t0 6).
Confidenceintervas thiswide indicate thet the failureto find adifference istotally
meaningless and should beignored. Looking at this graph, theauthors’ conclusion that “1080
operationsare unlikely to have adetrimental effect oninvertebrates’ isnot  judtifiable.

Acknowledging the excessive variation inthe deta, the authorscomment:  “Therewasan
erratic relationship between the numbers of invertebrates found in refugesin the two areas
during the pre-poison period so occupancy of refugesin the non-poisoned area could not be
compared usefully with occupancy in the poisoned area following the poison operation.”
However, instead of admitting that no conclusion was possible under these circumstances, tpey
then went on to conclude erroneoudly that 1080 had no detrimentd effect oninvertebrates .

An unfinished study to investigate “ benefits” to invertebrates

A recently reported study (72) on invertebrates highlights amost unscientific bias on the part
of scientists in favour of DoC's“pest” control programmesin thefirgt sentence of itsabstract .
It statestheir objective (emphasisisours): “This paper presentsthefirgt resultsfroma5b -year
study investigating the benefitsto terrestrial invertebrates of reducing the abundance of
mammalian predatorsin forested Sitesin Tongariro Nationd Park, N ew Zedand.” Notethe
use of theword “benefits’ in place of the scientificaly neutral term “ effects’. Scientific
methodol ogy demands that any experiment/study be open to observations that may contradict
thase hoped for and that the structure of thestu dy adlows for arange of possible outcomes.
Investigation of only benefits clearly impliesthat not only are harms or damagesto terrestria
invertebrates not to be investigated but they need not even be reported if encountered. Thisis
counter to the very core of science.

’ What was done “erroneoudy” wasto incorrectly concludetha t there was no difference, when their
experiment would not support that conclusion. Whether 1080 has adetrimentd effect issimply not
determined by this experiment. Itisusdess.
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We cannot comment further onthisstudy sinced uring thisfirst phasetheinvestigators  have
only assessed the invertebrate popul ation basdline and determined their trgp configuration. No
rodent control had yet taken place. Interestin gly, itisnot stated inthisreport how theintensive
rodent control operation isto be conducted nor isit stated what poisonisto beused. This
would seemto beacritical methodological omission for any scientific study.

Mammals: bats

Inastudy on the short-tailed bat (Mystacina tuberculata) mortality LIoyd and McQueen ( 73)
estimated that bats exposed for 14 days after an aeria 1080 drop would suffer 14.4%
mortaity. However, therate could have been as much as 28.4%, depending on assumptions
about bat behaviour. Even though lacking untreated contrals, this study iswell designed and
executed (bats being famoudly difficult to study). Inour view, the authors should be
congratulated for the objectivity of their reporting.  However, asthe authorspaint out, this
study is short term, doneinwinter, and a asinglesite. All of these would tend to
underestimate the mortaity.  In addition, this study tells us nothing about popul ation effects
over theintermediate or long term dueto repeated aerid 1080 “operations’. What this study
doesindicate isthat arare and unique New Zedland mammad islikely being killedin
substantial numbers, but we do not know the effect of aerial 1080 on populations especialy
through thelong term.

Sub-lethal effects on birds and the ecosystem

A further issueisthat of longer term consequencesto bird species of sub -toxic exposureto
monofluoroacetate. Severa possible scenarios may need to be examined given the multitude
of ways that monofluoroacetate can affect th e body.

One study that has examined such potential consequencesis” Chronictoxicity of 1080 and its
implications for conservation management: A New Zedland casestudy” by Weaver (8) . It
suggests potentia population-damaging outcomes of sub-lethal ingestion of the drug by non -
target animasincluding infertility viaendocrine disruption, hence producingwhat  the author
termed chronic toxicity. Theauthor statesthat if such adisruption of the hormone system does
take place, then even 10% of an average lethal dose for a species may be capable of inflicting
infertility on exposed animals, a concentration actualy messured in wetas, for example, after
exposureto asimulated aerid 1080 drop (74). Of course, this observation would not be
relevant in the presence of conclusive evidence that weta populations are not effected, but as
indicated above, no such evidence exists, which means such observations become profoundly
relevant.

Weaver notesthat the United States Environment a Protection Agency (1988) found sub -lethal
doses of monofluoroacetate adversely affected the cardiovascular system and reproductive
systemof rats. Other laboratory experiments have shown negative effectsin mink, ferrets,
skinksand others.

Atariaet al (75) studied the effect of monofluoroacetate on mallard ducks to determine how
sub-letha doses of the poison influencetheir physiology. Mallard ducks have an LD50 of

about 9 mg/kg. The study used duck control sthat received no poison and ducksthat wer e
dosed with 8 mg/kg monofluoroacetate. This corresponds to the ducks consuming about 3 to 6
baits (4 g) containing 0.15% monofluoroacetate. Then both poisoned ducks and controlswere
killed and autopsied at arange of intervasfollowing dosing: 0, 2,4, 6, 12 and 24 hours. The
monofluoroacetate concentration sin the poisoned ducks’ blood and heart tissues were found to
riseto apeek at about 2 hours but then decreased to alow but still detectableleve at 24 h. On

Itisworth commenting thet thisisthe only paper that wewereablet ofind that gopearedinan
internationa journd. Theauthor reportsto usthat the New Zealand Journd of Ecology delayed solong
in making adecision on it thet he withdrew it and sent it dbroad. Thisisalso theonly article since 1990
thet evenindir ectly criticizes DoC aerial 1080 palicy.
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the other hand serum citrate levelsros e quickly in the poisoned ducks dueto
monofluoroacetate poisoning with itsinterruption of the Kreb's cycle and did not drop
significantly even a 24 h. The controls experienced hoincrease.

Ducksthat died within two hours of dosing with monofluoroacetate were found to have
necratic lesonsintheir skeetd muscle. This may mean that the high energy demands on bird
muscle tissue make it more susceptible than mammal s to energy metabolism disruption that
occurs when the Kreb' s Cycl€ s energy metabolismi sinterrupted. Haemorrhages were found
at 24 hoursinthe epicardium of all monofluoroacetate-poisoned ducks. Enzyme
measurements suggest that muscle damage wasloca. One of the authors separately found that
the serum citrate concentrations rose signif icantly with monofluoroacetate doses aslow as 2
mg/kg (25% of that used inthisstudy). Thus there are detectable changes affecting energy
metabolism and perssting at much lower levelsof dosing. Thisand other studiescited inthe
report indicate that damage may occur to organs at very low monofluoroacetate dose
EXpOosUres.

The authors conclude from the changes they detected in birds that medium and long term
monitoring of populations of non -target species exposed to monofluoroacetate are needed to
detect whether there are long term adverse effects. They also emphasize the need to minimize

exposure of bird populations to monofluoroacetate .

Conclusion: We have not in this section attempted to exhaudtively r eview even the limited
literature on the complex and difficult subject of sub-lethal effect, nor isit necessary to do so.
Theevidence cited is sufficient to show that monofluoroacetatein sub -letha doses can have
profound long and intermediate term negative effects on avariety of organ systemsin - avariety
of animals. Monofluoroacetate poisonsthe Kreb s cyde that is fundamentd to the cdlular
biology of every oxygen-consuming cregture (i.e. dl animals). Soin the absence of good
evidence proving otherwise, araiona person might reasonably conclude that aeria 1080
dropped repeatedly into our forest ecosystemsis causing such negative effectsin hundreds of
non-target speciesthat ingest it (either primarily or secondarily).  How could it possibly betrue
as DoC assertsthat aerid 1080 kills one or two species of “pests’ and benefitsal the thousands
of indigenous species? It borders on the absurd.

Inshort, thisstate of affairsregarding potential chronictoxicity isutterly deplorable. DoC has
not seen fit to investigate the extent t o which these may be affecting native speciesvia repested
exposure even though its stated intention isto “treat” our forests with 1080 poisoning every

two or three yearsinto the indefinite future. At present, we can only speculate on thelong term
and chronic effects of these sublethal doses of 1080 on our native species , AND incidentally,
oursalves Lacking evidence to the contrary, to assumethat thereis no collatera damage and
significant chronic effectsis irrespongbleintheextreme. DoC’slack of concern and hubris
meatchesthat of the DDT story and the U.S. dropping of dioxin (agent orange) onVietnam.

Asnoted previoudly, sound research would trump arguments  based only on the theory and
knowledge of biologica mechanisms, but we have no such evidence. The vast mgjority of
netive species have never been studied at al. Asshown above, theresultsfor the few species
that have been studied are short term, equivoca or suggest actud harm and werelimitedin
focus. No research has been conduct ed thet would determine the level of sub -lethd effects
being experienced in our native species from exposureto 1080 poisoning , but unless our native
gpoecies are miraculoudly different from the species that have been studied  for sublethd effects,
such detrimentd effectsareavirtua certainty.

" DoC is doing neither of these things
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Evidence that possums are importantly deleterious to
native forests

Itisimportant to acknowledge at the outset of this discussion that we do not question that
possums can and do affect trees. They areprimarily herbivorous and the plants they et will be
affected, asany herbivore will affect the plants on which it feeds. Furthermore, possums have
no netura predatorsin New Zedland, whichmeansthat  their numbers are essentidly only
naturaly limited by territory and food supply. Thus, thereis no doubt that individud plants
may bekilled. The question that we must ask isthe same onethat DoC insists on asking when
they reluctantly admit thet aerial 1080 killsnativebirds. Thequestionis this. Whatisthe
effect on populations? We agree with the population standard in both  the effect of 1080 on
birds and the effect of possums on plants, and have mostly confined our investigations  of
benefits and harm to native spe ciesto thet question.

Thus, thei ssuethat we addressin this section ison the quality of scientific evidenceréating to
the bottom line questions :

®  Towhat degree do possums negatively impact populations of native floral species,
especidly trees?

® Doesagrid 1080 prevent or amelioratethat damage and if so to what extent?

Thereisavad literature on the subject of possum damage. Most of it isnot directly relevant to
these two questions, and consequently wewill not discussit here. Inaddition, we have mostly
confined ourselvesto studiesthat  least involve systematic prospective data collection and
Level 1 (or better) controls. We have examined the studies cited by DoC/AHB intheir 469
page submissionto ERMA, i.e,, sudiesthet are aleged to establish the horrorsthat possums
areviditingonour forestsand that jugtify dropping from the air ton nes of auniversal poison
into them. We have aso included two studies not cited by DoC of at least equal quality that
do not support DoC'’ s contention.  Finally, we have concentrated on't he more recent studies,
which are more likely to have control plotsand include appropriate statitical test s. In short we
have attempted to find the most recent, scientifically sound studiesin theliterature, including
those not cited and largely ignore d by DoC.

Aswith other issues addressed in this paper , the quality of the scientific evidenceisfar from
idedl, and the number of studiestruly worthy of detailed critical review isfew. However,
unlike for the question of the effect of aerid 1080 on native fauna, most of the udies citedin
this section appeared in peer reviewed journd s, dthough noneinaqudity international
journd.

Four species studied: aerial 1080 associated with worsening of the
forest canopy

A 1995 study by Smaleet d (76) assessed theimpact that reducing possum populationshason
the canopy cover. The chosen forests were two catchments consisting of largely unmodified
vegetation —moglly rata, kamahi, totaraand fuchda.  Thesewere said (without proof) to be
suffering from canopy dieback dueto possums. Three block sof forest were studied. Canopy
measurements weretaken in 1988 prior tointensive possum control with 1080 in two areas
(Otira, Deception). Thenagain in 1993, five yearsinto the possum control program , al blocks
werere-measured.  Possum populationswere estimated to have been reduced by 70%.

’ Thevitd, but separate, question of the safest and most cost effective way of controlling possums will be
addressed below.
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Therewasacontral plot that may not have been very comparable becauseit consisted of
modified forest in poorer condition than that inthetria blocks. By DoC standards, thisisa
good study, having asimultaneous (Leve 2) control.

Astheauthorsnote, Table 2 (below reproduced) appearsto confirm that the untrested canopy
wasin somewhat worse condition than the experimental areaat thestart  in 1988 though no
datistical test was reported testing that question .

TABLE 2 CHANGES IM CROWN CONDITION (MEAN % FOLIAR CROWN COVER) FOR
CANOPY STEMS OF FOUR MAJOR POSSUM-FPREFERRED SPECIES IN EACH CATCHMENT
BEETWEEN 1285 AND 1903,

OTIEA DECEPTION TAEAMAEKAU AREA X TIME
1988 L9935 L9BE 1993 1988 1993 INTERACTION
Hall's rotara (n = 295) 56 = o o4 = 53 44 45
Souchemn rats {n = 371) T e 7O 76 * &7 o3 i 55
Kamahi {n = 683) 81 T3 g3 # a7 7 * T4
Fuchsia in = 90) Ta o TE Fis o3 (o9 66}
n 454 338 420

Notes: WiHBIN e&CD cafchment, significant cHARGES 1 (roten coRdiHon for e4ch species &re indicated
(Mank = not significant; *=P<0.03; ** =P<0.0[; brackels Indicate insufficient sample size) Significani
ares X Hme interackions indicade different rates of change behiveen cabchments.

Table 2 dso showsthat the canopy actually got worse for some speciesin dl three arees.
However, it appears that the canopy decreased much morein the possum controlled area of
Otiraand Deception then it did in the contral (not -poisoned) areaof Taramakau. The authors

did not report adtetistica test on the hypothesis of whether the canopy declinesin the passum
controlled areas were gregter than thet in the control (unpoisoned) area.

Thisrdatively long duration study was undertaken with the expectation that canopy dieback
would be clearly reduced after 5 years by the ongoing passum control program. It was not.
Toexplainthis conclusion of the data which was not reconcilablewith their prejudices, the
authors point out severa problemswiththestudy. The contral plot was not comparable.
Different techniques were used to measure the pre - and post-poisoning canopy cover for which
they tried to adjust. Their assessment of possum control leve Iswas based on pellet frequency
adjusted using the control block possum pellet frequency change.

Of course the study aso has many of the usud defectsthat we have become accustomed to
seeing in DoC research: lack of randomizetion, small number of stud y subjects(i.e, three plots
and wrong unit of analysis ), incomparable contrals, non-blinded assessors, not publishedina
peer reviewed journd, tc.

Despitetheauthors bias evenwith the study’ s flaws, the authors conclude,

... there has not yet been any detectable improvement in crown condition for
four major possumpreferred tree species. Instead, most show evidence of
dgnificant deterioration. If taken literally, these declines indicate no beneficial
effect from possum control after 5 years.

Inessence, 5 years of passum control had not lessened canopy dieback . The authors did not
mention the fact obviousfrom Table2 : that declineswereworsein the possum control areas
thaninthe not-poisoned area. Instead they went on to provide ancther page of potentia
explanations as to why things had not come out as expected. For example,
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Because of a short higtory of monitoring canopy recovery after possum control,
it isdifficult to extrapolate results froma single study such asthisto other areas.

Thisisamost certainly true, but one wonders whether that statement would have beeninthe
lest paragraph of the Conclusion section of this paper had the results been consonant with the
authors’ expectations .

DoC/AHB has not cited this study in their re assessment application, despite the fact thet its
scientific quaity exceeds many that they have cited . We point this out as yet another example
of biased omission by DoC in the Reassessment application.

The Payton et al (1988)

A study conducted in 1988 (77) investigated the relationship between canopy dieback and
paossum browsing on rataand kameahi stands. Th is observationa uncontrolled study considered
only process, not outcome. Treesin nine stands were studied, measuring the reaionship of
forest structureto dieback. The progression of foliage losswasassessed.  Theauthors
concluded that once the canopy cover was opened, the exposed |eaf bunches deteriorated.
Stands consisting of young trees recovered by closing the canopy cover, but mature stan ds
continued to deteriorate due to wind, fungi, insects and age without further browsing.  Thus, for
these " possum-favoured” tree species, possum browsing generates foliar damage, but not
necessarily dieback. Dieback can result if the canopy cannot close.

Bellingham et al

In 1999 astudy report (78) examined five conifer/broad -leaved rainforests that had monitoring
records covering aperiod of between 14 and 25 years and that had received catchment —wide
passum control at different times and with differen t frequencies. The researchers selected
(sometimes randomly) representative plotsto study in five different forests on the North and
South Idands.  Most had undergone passum control a varioustimes.  The outcome variables
were changesin the biomass, species structure of the forests over time, and the history and
death of seven canopy species paatable to possums to examine correlaions with possum
presence and control. In spite of varying maturity of these forests, no  important changes were
detected in species composition (though power caculations and P -vaues are absent). Dieback
occurred at different timesand in limited aress, frequently progressing over decades.
Regeneration of former canopy species occurred unpredictably. Although different  factors can
contribute to forest dieback, they conclude that possum control had “little apparent effect in
arresting the declines of some palatable tree species.”

One species, Hall’ stotara, did decline notably and consistently across the time span and
catchments, without correlation to the presence of possums since “the basd areaand live tem
biomass of other tree species palatable to possums remained unchanged during census
periods” The presenceinthe catchments of some other studied speciesremained fairly stable
acrossthe entiretime span of the study . The biomass of the forests remained stable and there
was little species compasition change. Stem density increased over time, reflecting the
replacement of some canopy trees with shorter species.

This study fails to demonstrate overwhel ming damage to native forests from possums and it
failsto demonstrate the alleged value of possum control (by aerial 1080 or other means) to
nativeflora. It doesshow that New Zedland' sforests are highly dynamic ec osystemsinwhich

Infarnesstothe authors, itisdwaysasev erestrain on aninvestigator’s objectivity when results turn out
different than from expected. Itisvery difficult to switch rolesfrom trying to prove something to
accepting what the dataare saying. On one occasion in my own career (QEWOK), just such  agituaion
resulted in my losing a colleague and close friend of 20 years.
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populations densities and compasitions can vary dramatically over time unpredictably and
without correlation with possum control.

The controlsin this study are naturaly occurring , which makesthis study what is sometimes
cdled a“natura experiment” . Assuchit looked for corrdationsthat have occurred in the
course of normal DoC operations, and thus, should be considered Control Level 1. It failsto
meake good use of statistics, which meansthat conclusions cannot be considered quan titative.
However, it isthe most broad-based study that we have seen and its selection methodology is
quite good. The paper has only been published by DoC” and not élsewhere. The condlusions
of the authors correspond better to the actua implicationso f their datathanistypica of DoC -
sponsored research that we have examined. Thereislittleindication thet the authors were
influenced by pre-held opinions.

Noating thislatter point and theimportance of thestudy’s conclusions, we checked to seeif the
DoC/AHB submissiondocument to ERMA had citedit. [tdidnot. Inorder to determine how
the paper has been interpreted by others, we aso searched theliterature for citations. Only one
citation seemed relevant to the subject of thisdocument. Itw asby Cowanin 2001:

While the detrimental impacts of possums on native plants and animals are now
well recognized, the complex interactions of factors influencing the nature,
extent and consequences of their damage at community and ecosysemlevelsare
only now becoming clear (Bellingham et al. 1999; Payton 2000; Sadleir 2000)
(79).

Mistletoe

Sweetappleet d in 2002 (80) looked at mistletoe re-growth two years after 1080 possum
control inaforest that had been inhabited by possums for decades. The study | acked controls,
even higtorical controls. It examined “browse” rateson mistletoerelative to possumtrap -catch
rate, but failed to ca culate the correlation coefficient or its confidenceinterval. Graphsare
displayed without point confidence levels. Nonetheless, the study documents the profound
predilection possums gpparently have for mistietoe. Thestudy s uggests, but does not prove
that mistletoe will suff er even when very low numbers of possums are present.

Conclusion: Possums aggressively eat mistletoe, but the case relating possum control and
numbersto mistletoe population surviva isnot established by this study.

Nugent et al (2002)

Nugent et a (2002, 81) compared acontrol (not-poisoned) area, Okaroro, with apoisoned areg,
Motatau, using abefore-possum-control basdine in 1997 and an after-possum-control
evauationin1999. ItisaControl Leve 2 study, for whichthe authors' principleconclusion is
that species recovered rapidly after the“possum control” inthe study area . Theprinciple
results of the paper are summarized in Figure 1 from the paper:

"A DoC-gponsored study’ s absence from the peer reviewed literature can mean that it was either deemed
not of sufficient quality or that DoC did not wish it published. Our view o f the quaity of this paper is
thet it isequd in qudity to many DoC -sponsored papers published in reviewed journals.
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Figure 1. Foliar Cover (mean = 95% confidence interval)

scores for six plant species in 1997 and 1999 at Motatau and
Okaroro.

Severd observations can be gathered from thisfigure:

®  Control and poisoned areas were clearly not comparable a the outset; seethe
differences between the 1997 vauesfor different species, especidly the one,
kohekohe, of which the authors make so much in the abstract and conclusions sections
of the paper.

®  Both not-poisoned (Okaroro) and poisoned (Motatall) areas tended to show
improvement from 1997 to 1999.

®  |ndeed, the speciesMahoe, Taraire, and Towal appear to haveimprovedtoa
gatisticaly significant degree inthe not-poisoned (Okaroro) area.

’ Asjudged by the non-overlgpping 95% confidenceintervals. Of course, without the raw data, we are not
ableto actudly caculate P-vaues, but when 95% confidence intervas do not overlap, agtaticaly
differenceis highly likely to be confirmed by gppropriate atisticd tests.
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*  Eventhough the species Taraire appearsto have improved significantly in the control
area(Okaroro) , it did not do so inthe poisoned area (Motatau).

® All species monitored in both areas ended up with very similar foliar cover by 1999
despite possum control only in Motatau.

®* Thisisdsotruefor the species emphasized by the authorsin the abstract , kohekohe.
Thedifferentia improvement in this species gppearsto have been duein part tothe
obviouslack of comparability between control and trestment aress et the outset of the
study in 1997.

® Theresultsfor Towa gppear dmost identica in possum-controlled and not -controlled
aress.

Contrast thiswith the conclusions of the authors. It isworth quoting  the actud wordsin the
paper’ sabgtract:

Abgtract: We document the rapid recovery of kohekohe (Dysoxylum spectabile)
canopy cover following the control of brushtail possums (Trichosurus vul pecul @)
in Motatau Forest, Northland, New Zealand.

Mean canopy cover scores for kohekohe in Motatau increased from 16.1 + 4.5
%in 1997 to 52.6 + 5.2%in 1999, but increased far less at Okaroro, from 42.3
+ 6.3% to 48.0 = 7.75%. Changes of a smilar nature, but of a much smaller
scale, were recorded for four of the five other species monitored.

Inaddition, theauthors repeatedly confuse the dubious evidence of association demongtrated
by this study between possum trestment and canopy improvement with evidence of causation.
For example, inthe abgtract they dlaim,

.. further confirming that at least part of the observed increase in canopy cover
was a response to the removal of possuns.

Asfrequently observed elsewherein this document, i n the absence of randomization of control
areas one smply cannot draw acausa conclusion likethe one above.

Conclusion:

Itispossiblethat possum control may help the canopy foliage of the six speciesstudied, but
this study certainly does not provethat. It p resentsat best wesk evidence of the effect of
possum control on canopy foliage that can easily beinterpreted to suggest just the opposite.
What is of interest hereisthe contrast between the authors conclusions and assertions about its
meaning and what the data.actualy show . Almost bizarrely, however, intheir introduction the
authors pen astatement that nearly matches our own assessment of the state of the evidence on

possum damage to forests:

’ Asjudged by non-overlgpping 95% confidenceinterva in the one case and not in the other.
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Despite an immense effort over the last 50 years to protect forest canopies from
browsing by brushtail possums (Trichosurus vulpecula), there are surprisingly
few published examples of positive and subgtantial responses in canopy cover
after possumcontral.

Thus, given the inferable bias of the researchers and the methodol ogical flaws of thisstudy , the
only thing one can say for certain fromthisstudy isthat  the researchers believe possum control
helpsthe forest canopy.

Sweetapple et al (2004)

This study (82) compares forest canopy, browse evidence, tree dieback and bird count numbers
in three forests that the researchers estimate (without stating how) to represent 10-, 20- and 30-
years of possum infestation. Severd species of birds and treeswere examined.  The authorsdo
not report whether any form of possum control had been carried out inthe eress. They
conclude:

Canopy condition of common possum-preferred trees was scored progressvely
lower in areas with increasing length of possum occupation, especially at the
ste where the possum population had apparently declined from its maximum
density. Native forest bird abundance also declined with increasing length of

possum occupation.

Structuraly, this study should be classified asavariant of Level | controls. The conclusions
entirely depend on the assump tions thet

1. theforestswerevery smilar prior to “possuminvasion”,
2. thepossuminvasion happened when it isaleged to have hgppened, and
3. nothing ese could account for the observed differences.

None of these can be verified. Giventhislack of cont rals, strictly spesking, thisstudy, and
otherslikeit, should only be used asaguide to the design of aproper study with randomized
contrals. Theinclusion of atruly comparable areathat had not been invaded by possums

would raise the Contral Level to 2, which would strengthen the conclusions somewhat, but that
was hot done.

Perhaps the weakest part of the study isthat the degree of damage , as measured by foliage
cover, did not correlate at al with possum numbers, theworst damage occurringinthe3 0 year
areawhen possum numberswere dramatically reduced compared to the 20-year area. The
authors, always faithful to their bias et the outset even when it is contradicted by their own
data, atribute this gpparent contradiction to the declining food so  urcefor the possums. The
problem with that conclusion isasoin the authors own data, which show  that the possum
numbers inthe 30-year ares (roughly 25-40% of thoseinthe 20-year level) are out of
proportion with the changesint hetrees. Infact, t he tree foliage cover numbers do not show
uniform declineat al. Thefoliar cover of fuchiaand totara inthe 30-year deta are down by
roughly 60 and 70% of the 20-year data, but thet of pate, kamahi, and md\oearethesgme and
rataand haumararoaappear to bethe same for both the 20-year and the 30-year aress .

’ Therdevant P-vaueswere not reported and lacking the raw datawe could not do them ourselves, sowe
cannot be certain. However, most of thisislikely fromthe bar graphsand the P -vauesthat are reported.
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The bird dataare wholly inconclusive, some spe cies gppear to be up, some down, some
unchanged, and some are up then down. A fortiori, theauthors conclusion that “native forest
bird abundance” declined is not justified, and borders on outright misrepresentation (see Figure

6 from the paper, reproduced bel ow)* .
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Fuchsia study (2005)

The most recent study that we have been able to find that addresses the question of the net
effect of possums on flora populations confinesitself to asingle species of plant, 22005 DoC -
funded and executed Control Level 2 study (83) purporting to show the benefit of aeria
monofluoroacetate in preventing loss of asingletree species, Fuchsia excorticate. Among
other thingsthe study claims about a20% improvement in stem loss comparing

Incidentally, the analysis of varianceistheincorrect  stetistical test to have used in this case, wherethe
trend over timeistherelevant scientific question, not just whether the means were different between
groups regardless of their order. This comment also gppliestothe foliage cover outcome verigble
discussed before.
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monofluoroacetate-poisoned areasto acontrol area. A review of the published manuscript
turned up the following eleven methodological defects.

® Therewasonly oneuntrested area. (Thusvalid statistical conclusionsare not
possible)

* P-vdueswerenot reported for overdl changein any of the three outcome variables.
®  Control and treated areas were not randomly sdected.

® Thecontrol plotinitidly had avery different sem sizedis tribution from any of the
study areas, suggesting the control and study areas were not comparable.

® Therewasno ground-baited control.

® Thecontrol arearesultsare dominated by asingleplot (of 9) thet did extremdly
poorly. If that plot ( KP2) were diminated most of the observed differences would

disappesar.

®*  Theuntreated areahad amuch higher proportion of smal sems  in the before period
than did the treated aress, further suggesting at the least that the control areawas not
comparableto thetreated areas and possibly accounting for much of the dleged
differences.

®  Theressarchersadmit thet the“foliar cover” outcome variable can beerror-proneand
subjective assessments were not done by aconsistent group of people, and the
assessorswere not blind asto plot status. (A subjective outcome variable without
assessor blindingis more or lessaguarantee for biased results.)

* |nfact, none of the outcome variables were measured by assessorswho wereblind as
to plot satus.

® Theunit of analysswasinc orrect. It should have been areas of coverage, not treesor
stems (84).

®*  Thestudy wasfunded by DoC, an unquestioned advocate.

These study flaws guarantee that the resultswill reflect the biases of the researchers, which are
reedily apparent from reading the paper itsalf. Any one of these flaws could account for the
observed differences, but taken as awhole one can hardly consider the case of benefit even for
the Single species, Fuchsia, as proven. Y et thisstudy isamong the better that  we have been
abletofind on the subject of the effect of aerial 1080 on forest canopy .

Furthermore, “Stemloss’ asanindicator variableisby no meansbottomline. Itisaprocess
variablethat if increased would only show that possums eat plants, whichwe dready kn  ow.
The“foliar cover” outcome varigbleismoreto the point, but there waslittle difference between
trested and untrested areasin foliar cover, two of the trested areas declining Satisticaly to the
same degree of certainty (p <0.001) astheone untreated area (Figure 3), which hardly implies
the benefit claimed by the authorsin the paper’ sabstract, “ Mean foliar cover showed agrester
decline (42%) inthe untreated areathan in the treeted areas (range 0t0 26%)”". _Asusud this
statement is unsupported by of P-values or confidenceintervals either in the dbdract or the

body of the paper.

We are not suggesting that passums do not impact Fuchsa. Indeed Fuchsiamay be one of the
favourite foods of the brushtail possum. Of course possums egt vegetati on (they are
omnivores). If this paper were not tainted by inadequate controls, lack of randomization, lack
of assessor blinding, and researcher bias, it would constitute substantial evidence that possum
control was associated with adightly improved fol iar cover in the four areas studied.
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The Green Report (2003)

At the bottom of the hierarchy of scientific valueisa 135 page report written by Green (- 85)
entitled, apparently with unembarrassed advocacy, Benefitsto Forests of 1080 Operations. We
have requested this document from DoC and were assured thet it would but it hasfailed to
arriveinthreeweeks. The document is apparently acompilation of field “observations’. We
mentionit here becauseit is cited by the submission ( 1) (e.g., on pages 281 and 303), sowe
describein brief what we know of it.  The report was done retrospectively by a contractor who
aso authored DoC'’ s other advocacy document: The use of 1080 for pest control: A discusson
document (25). He had no primary contact with the original observationswhichwereaso
retrogpective and ad hoc. There are no controlswhatsoever and, of course, the observerswere
not blinded. At best thisisamanagement report, and at worst  hired propaganda. Itisnot
scientific evidence.

Other studies
We mention two studies cited in the submission that warrant comment.

Cowan et d (86) in 1997 published the results of astudy of the effect of possum browsing on
24 ratatrees between 1970-74 and 1990-94. Thisisnat apopulation sudy , there were no
contrals, only asingleareawas examined (which may not generaize well to therest of New
Zedand), and thesmdl sampleis very small. Because of these and other Structural
weaknesses, we did not review this study in detail. However, t heauthors’ conclusion thet
possums arethe main cause of decline of northernrata simply is not justified by this study
(again confusion between possible association and causation) . Furthermore, thisstudy tell sus
nothing about whether possum“control”, by aeria 1080 or other meanswill andiorate the
dleged “decline of thenorthern ratal’.

Payton et d (87) in 1997 reported on a possum control study in which aeria 1080 poisoning
followed by trapping reduced t he passum population in Waipoua Forest to a7 -9% tragp catch
level. They noted no short term improvement but  rather acessation of deteriorationand a
reduction in stem damage and grazed foliage. Again therewas no control. Sincewewere
unableto obtain acopy of this study for in -depth review prior to our submission, our comments
are based on the abdtract only.

“Pests” other than possums

DoC sgpparent god , though not explicitly stated inthe submission, isto obtainERMA'’s
permissionto control awide variety of “pests’, not just possums, with aerial 1080. Certainly
their literature contains many referencesto ratis and mustelids as being undesirables .

At no time does DoC define what functiondly condtitutesa“pest”  that they intend to “contral”.
Looking for consistency in DoC behavio ur one might hypothesize that al ferd speciesareto
be considered “pests’. Thisat least would be consistent with DoC' s often proffered
“ecological restoration” goal.  However, thereare dozens, or even hundreds, of ferd species
that serioudy compete with or kill nativeswhile not yet being promoted tothe DoC hit  -ligt,

eg., mynas, sparrows, starlings, magpies, pheasants, etc.

Why arewe not carrying out acompulsive, expensive, and environmentaly risky effo rtto“get
rid’ of mynabirds or pheasants? They undoubtedly compete with and therefore limit the
native populations. Thering-necked pheasant occupiesaniche dmost identica to the pukeko
andweka. Thus, we observethat being an exotic speciesdoes not necessarily qualify it asa
pest according to DoC' s criteriasince the vast mgjority of exotic speciesare not on either their
control or exterminate list. On the other hand some native species aretrested by DoC aspest s
whenit suitstheir aims. For example on the Coromandd Peninsula pukekos havebeen killed
by DoC in order to protect the brown tedlsthat they have released there.
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Rats: oneof the most commonly mentioned non -possumtargetsistherat. Wewill just point
out herethat trying to con trol ratsin aforest by administering 1080 or any other poison every 2
to 5 yearsisa dgnificant waste of time and money (29). Rats have such capacity to breed that
their populations quickly recovery inamuch shorter time  than any of DoC’ spoison cycles. In
addition, aswe have shown elsawhere, rats (though not the same species) have been apart of
New Zedand' s ecosystems for 800 years, and they are dmost certainly an  integrd and
important part of it now.

Finaly, must dids (especidly stoats) are sometimes mentioned in DoC published documentsin
the context of aeriad 1080 “pext” control ( 6). Hereit isimplied that control of stoatswill
somehow result from aerid drops of 1080 aong with the myriad of other benefits they cite.
Thisimplication is entirely without justification. Infact, we have found evidence  of stoat
numbersincreasing following aeria 1080 poisonings (48) but also evidencethat they can
experience secondary poisoning by eating poisoned rats, possumsor birds (88). Thereisdso
evidencethat reducing rat and possum populations by poisoning leads them to switch prey to
native birds and bird eggs (118). Thus populations could go up or down or stay the same.

Conclusion

Our conclusionisquitesimple. Theanswerstothetwo critica questionsregarding aeriad
1080 possum control are not known. We do not know the degree to which possums negatively
impact populations of native flord species, and we do not know if aerid 1080 amdliorates that
damage. Furthermorewe do not know the quantitative impact or effectiveness of other less
risky methods of possum control.  Possums undoubtedly “prey” upon native forests, b ut the net
effect of that predation, the degreeto which it can and should be reversedisfar from clear. As
can be seen from the evidence review inthis section, even the existing flawed and biased
studies present aconfused and inconsistent picture.

Therefore, itisimpossibleto make arationa decision about whether the a priori aswell asthe
empirically provenrisks of agria 1080 are judtified by the benefits. Theimplication of thisis
the absolute need for high quality, multi -site studies with randomized controls, blind assessors,
bottomtline outcome variables, and most importantly DoC independence. And yet not one
study even remotely approaching this standard has been done.

The Department of Conservation: guardian of the
environment or typical bureaucracy?

DoCisabureaucracy. That it happensto havetheword “conservation” in its name does not
meakeitimmunefromthetypicd behaviour of bureaucracies. There isaconsiderable body of
literature and substantial agreement on  the nature typica bureaucracy behaviour (see for
examplethe classic paper fromthe 1950's of VP Roberts (89)). Firgt and foremost
bureauicracies have a penchant for budget maximization ( 90) which CP Schmidt described to
perfectioninareport tothe US Army:

While agreeing that bureaucrats hold a variety of personal goals, each of these
goalsiis attainable through increasing the agency’ s discretionary budget. Thus,
it isin the bureaucrat’s sdlf-interest to work toward budget maximization. It is
assumed that by doing so the bureaucrat will be able to attain a variety of
subsidiary goals, such as increasing salary, perquisites, reputation, power,
patronage, productivity, convenience, and ease of management.
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Unfortunately, virtualy al scientific information concerning monoflu oroacetateis controlled
and generated (directly or indirectly) by DoC, the bureaucracy that benefits from the growth of
what may very well be cdled New Zedand's “possum control industriad complex” .

Itisdifficult to determine exactly how much DoC's  budget has grown because of the aeridl
1080 (and other) passum control activities, but it is substantia, estimates range from $30
millionsto $50 millions (91). Importantly, much of the pest control spending is discretionary
(the kind most prized by bureaucrats).

Add thisto the ardor of DoC’ s advocacy which includes the numerous examples of
misrepresentation and distortion that we have documented in this paper, and it becorgesclear
that DoC simply cannot be assumed to be aneutrd broker of conservation strategy . Inthe
case of agrid 1080, it is quite possible that DoC' slegidative mandate as conserv ator of the
environment has been pushed aside by its baser bureaucratic imperative of maximizing  its
budget. Inthisrespect, DoC’spest control activitiesarelike those of Eisenhower’s military
industrial complex, it isessentid to keep the enemy out there and never win thewar since
otherwise the money di sappearsT.

Aerial 1080 and the control of bovine tuberculosis (TB)

Oneof thetwo primary motivati onsfor the use of aeria 1080 in New Zedland isthe control of
possumswhich are believed to be abovine tuberculosis vector and primary host of the disease
for cattle. Control of the brushtail possum is deemed necessary to achieve officia f reedom
from Tb for New Zedland' s cattle and deer herds by 2015.

We have nat found in their submission where AHB makesits case that possums are amgjor
sourceof bovine TB inNew Zeadland. Nonetheless, abrief review of theliterature revealsthe
gate of theevidence. Mogt of thiswe do not disputeand so will not referenceit .

® Thereisan association betweenthe prevalenceof TBincattleandits prevalencein
possumsliving at pasturemargins.  The problem isthet the conventional messures
(testing and daughter) t o control bovine TB have been undertaken with Smilar
intengity a the sametime that passum control measure shave been undertaken. Thus,
itisdifficult to be certainwhichis causeand whichis effect.

®  Thereisconsiderable evidence from the United Stat es and other countries that wild
animals, such asdeer and badger , are vectorsfor bovine TB.

® Thecasethat there isone or more non-bovine vectorsis suggested by the fact that
conventiona measures (roughly since 1970) have not been as successful in New
Zedand asin other placesi, such asthe United States, Austrdia, Britain, and Western
Europe. Of course, this presupposesthat AHB efforts have been at least comparable
to those of other countries.

® Cattle have been seennosing and licking apparently dead or dying possumsin
pastures.

Thereare holesin the evidence however. For example, cattle wereinfected with bovine TB in
New Zedand long before possumswere known to be infected by bovine TB (6). Thereare

*

As one might ressonably argue that the Parliamentary Commission for the Environment has functioned.
Seebelow.

T Thus, despite hundreds of millions of dollars spent on aerid 1080 and passum control in the last decade
and ahdf, accor ding to DoC, the number of the enemy has not changed. 1t was 70 millionin 1994 and it
70 million now.

i We have not verified this statement, but for the purpases of this paper we acoept it.
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carefully inv estigated casesin which infected possums could not be found to account for new
outbreaksin previoudy uninfected herd s(95), suggesting thet the remay be at least one other
vector. Also, thereareother known candidatesthat also contract bovine TB, namely deer,
mustelids, and even sheep.

What the evidence should be

Inthe U.S.A., an unexpected outbresk of bovinetuberculosis occurred in Michigan ( 92).
Investigation led to the discovery of the whitetailed deer asawild vec tor for the disease.
Research was then conducted to discover how infected deer spread the diseaseto cattle (30). It
showed that an artificid feeding program wasthe mgjor factor . Thisfeeding program wasthen
discontinued and the outbresk was containe d.

No such research that we could find has ever been donein New Zedland in rdaion tothe
assertion that possums are the cause (or even acause) of sporadic outbresks of bovine TB in
New Zedland. Nor have we found evidencethat AHB has ever conclusively shown that
possums can infect cettle, even though it would require only afairly smple experiment to do
s0. Their evidenceiscircumdantial association and theory (93) without conclusive causation.
So at the least we are fighting a battle with incompl ete knowledge of the possum enemy and its
means of operation.

Possums are a vector of bovine TB

Regardiessof dl this, the preponderance of evidence (though not conclusive or complete)
indicatesthat the brushtail possumisanimportant vector for andre servoir of bovine TB that
may a least in part beresponsible for the persistence of bovine TB in New Zealand ' s cattle
population despite what should have been adequiate measuresto control it . Thus, the question
becomeswhat is the best way to control the TB-infected possum population in potential
proximity to cattle.

Pasture margins are the place to work

Thereason that aeria 1080 must be used by AHB, it isargued, isto reach passum populaions
in rugged and inaccessible areaswhere it would otherwise b e extremdy expensive or
impossibleto carry out. Thereisnot conclusive evidencein theliteraturethat bovine Tb exists
to any extent intheseremote locations.  |f bovine Thisfound in theseinaccessibleregions, is
there any evidence that eiminatin g themwill have ahigh probability of reducing theincidence
and spread of bovine tuberculosisamong cattle or deer he rds?

One study (94) examined the prevalence and epidemiol ogy of brushtail possumsinthevicinity
of forest pasture marginsin the Hohonu Rangein New Zedland. Over oneyear, 1467 possums
weretrgpped or poisoned and an additiona 334 were shot in the forest pasture margins and/or
the adjacent forest. Of theanimas 141 had macroscopic lesons. Thefarthest aninfected
possum was from the pasture boundary was just over four (4) km. Theinfected animals
occurred in groupsof 2to 5. The study concluded that the highest populations of possums
ranged in the forest pasture margins and that the cattle - that were infected aso tended to be
located there.

Another study (95) in the Featherston region studied the mechanism for transmission of
tuberculosis from infected possum to cattle. Heretoo the greatest population of possumswas

at the forest pasture marginswith little evidence of migrationel  ther into or out of thearea. In
thisinstance, tuberculos's infection persisted a alow level among the cattle even after it was

no longer detectiblein the possum population. Thiswas presumed to be because of intensive
poisoning campaigns prior toth isstudy. A Massey University Doctoral Thesis (1 96) examining
therole of vector pest speciesin the epidemiology of tuberculosisin cattle likewise found that
the possums (both infected and tuberculosis clear) tended to cluster at the forest pasture margin
where they presumably had good accessto desirablefeed .
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How big a pasture margin buffer?

These and other resultsindicate strongly that  the focus of possum control should be a the
forest pasture margins, especialy at locationswhere possums areknownt o be concentrated,
with supplementa coverage of abuffer zone outside these margins. Thiswould target the
biggest reservoirs of infected possums and would control migrationin to or out of theregion.
Thiswas confirmed by a 1999 study conducted by Landcare Researchfor AHB (97) entitled
“How deep into the forest should passums and deer be controlled to manage bovine Th?'
They aerialy baited 1080 across three different size buffer zones at the pasturefforest margins:
1, 3and 7 kmwideand followed it y early with ground baiting.  They found after 4 years thet
Thamong the possumsinthe 3 and 7 km buffer zoneshasremained below 1%. Furthermore,,
the recovery of the possum popul ations in those two zones has been modest (25% and 10%
respectively of the previous populetions). Thebovine Th in cattle adjacent to these buffers
declined fallowing the initiation of the study and reached its lowest point at the time of the
report. Although moreinfected cattle remained int he pasture adjacent to the 3km buffer, the
authors questioned whether it wiould be economical to extend the buffer asfar as7 km for the
small detected benefit.

We observethat such pasture margin control should not require aerid application sincethese
marginsare not inaccessble . Aerid drops are particularly inadvisablecloseto cattle
paddocks because of the risk to the cattle herds, working dogsand  humans. At the sametime,
it would seem likely that focusing energy on theselocaesislikely to have moreimmediate
results and to be more cost effective than blanketing vast reaches of degp forest country with
poison pellets that have ahigh probability of resulting in collateral damage to the ecosystem.
Furthermore, we have seen no evidence that these remote possum populations are contributing
to the herd infection problem.  We acknowledge that AHB does carry out active possum
control at the pasture marginsbut continuing and intensifying this effort could be more likely
to bring about the desired control over the cattle bovine Th problem than the broader blanket
gpproach.

Given the above, DoC' s preferred gpproach of using aeria 1080 drops on DoC land and
reserves adjacent to pasture land isill-conceived. Thiscan be seen in one of the above
discussed studiesinvestigating why bovi ne tuberculosis continues in the Feetherston region
(95). Thereport satesthere to be strong local resistance onthe part of large farm owners, life
styleblock owners and pig huntersto DoC and AHB’ s possum control program mes, and it
avers “ Whilegaining accessto private farmland islikely to remain the driving influence of

the success of on-farm pest control, and will beimproved only by ongoing public education
programmes on the heed for local possum contral, public li aison, and the development of local
‘working' groups, there appearsto be avery strong case for more frequent use of agrid baiting
for possum control on Crown and NZFT lands.” (14)Jr

Summary
Based on the AHB research discussed above, not only would forest pasture margin possum

control have the near-term effect of reducing bovine Th among infected herds (in addition to
cullinginfected cattle), but , by concentrating efforts here, the incidence of bovine Th among

Although AHB’ s current policy appearsto beto only use aerid 1080 in hard to get to areaswhereit is
necessary because of “adverse public reaction”, however, they ill doit ( 95,102). Most AHB operations
are ground based.

Theattitude this quotation seemsto evinceisthet if farmerswon't let us do what we want and deem bet,
thenwewill drop aerid 1080 next to their land. This ettitude and behaviour on the part of DoC is
exactly whet has enraged so many people. Itisoften patronizing and ¢ ondescending while obvioudy
being environmentally unsound. We believe that farmers and locd landowners are not in need of
education by the al knowing and always correct Department of Conservation. In our experience those
farmerswho are treated by DoC with such hubris and condescension often have correctly assessed
margind, poorly considered DoC programmes as hot founded in either good science or good sense.
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the possum population would likewise be reduced since it is known to be concentrated in these
locations. Thus intensive ground baiting aong these marginswill progressively reduce the
possum population and the prevaence of Th in the resident possums .

Alternatives to Aerial 1080

Theargument for D oC’suse of aeria 1080 and the argument for AHB’s useare profoundly
different and must be clearly digtinguished. DoC has made neither aconvincing casefor net
forest ecosystemn benefit nor provided credible evidence of benignity. Furthermore, they have
congistently misrepresented and distorted the evidence. Thus, their  licenseto use agrid 1080
should beimmediately and completely withdrawn until such time as properly designed
independent studies are completed such asthe one outlined on page 20.

Ontheother hand, AHB isconcerned with contralling bovine TB inNew Zedand' s cattle
herds, an unquestionably desirablegod. Furthermore, the connection between bovine TB in
possums on the pasture margin and bovine TB isrelat ively well etablished . Thus, thereisa
clear necessity to control possums on the pasture margins T AHB assartsthat if bovine TB isto
be eradicated in possumsthey must be eradicated it in the deep bush ( 98). Thishasnot been
proven. Itisan educat ed guess. Furthermore AHB'’ s evidence that they are not causing
irreparable damageto the deep bush with aerial 1080 isno better than DoC's, which aswe

have seeniis closeto non-exigent. Given dl this, what arethe dternativesto continuing to
indiscriminately poison our forest ecosystems?

Ground-based trapping

Itisimportant to recognizethet the only thing driving the continued use of aeriad 1080 for
either DoC or AHB ismoney - the added cost of ground-based trapping in remote and rugged
terrain (99)1. AHB does most of its passum control with professiond trappersand dogsin the
pasture forest margins (only 22% of 8.2 megahectares is subjected to aerid 1080 (100)).
Fortunately, AHB has carried out the experiment necessary for usto estimatethea dditional
cost of ground-based trapping (101). Thisexcellently done research study shows that the
additional cost of using ground -based methods is about $17/ha, the difference between aerid
1080 at $20.25 and two other methods at about $37/ha. Although A HB sometimes assertsthat
some aress arejust too remote, this study included somevery rugged aress, suggesting that
these numbers are et least roughly applicable. However, adding an additiona $3/hafor “extra
roughness’, we get a$20/hadifferentid , which trandatesinto about an additiona $36
million/year to get AHB out of the aerid 1080 business (and thereby to stop risking our
precious forest ecosystems and our ecotourism industry ).

Trap only the margins

Assuggested above, another dternativeis to only control possumsin the pasture forest
marginsand relative ly accessible forest, and leave the truly rugged areas uncontrolled. Thisis
not as cavdier asit might first sound. (Seethe section entitled Pasture marginsarethe placeto
work starting on page 59.) Thereislittle direct evidencethat controlling the redlly rugged deep
forest isnecessary. Possumstend to cluster inthe pasture margin.  Thejuveniles, whicharethe
principle source of spread among populations, do nottravel far, the mean distance being about
5 kilometers (102) and individual possums with bovine TB die quickly, usudly within six
months (103). According to Landcare Research in 2000 (103),

’ Though the strength of this connection is far from perfect, as we have previoudy noted.
" Evidenceindicatesto at least about 3 kilometers.

i Here again DoC digtinguishesitsalf from AHB inthat DoC increasingly carries out aerial 1080 poisoning
operationsin relatively accessibleregions (1232).
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The mathematical models predict the disease will die out in possum populations
in 5-10 yearsif possum numbers can be reduced by about 70% and kept at that
level, and immigration of infected possums can be prevented. Field observations
suggest that eradication may occur sooner if control ismoreintense. Mogt large
areaswhere the disease occursin possums are now surrounded by a buffer zone
in an attempt to control the outward spread of the disease. Possuns in these
zones are controlled by poisoning and/or trapping to reduce the risk of disease
establishing in possumsin these zones. Any Tb outbreaks outsde these areas are
closly investigated, and if it is sugpected that wild animals are involved, the
area around the outbreak isintensively controlled to try to eradicate the disease.
Successful possum control operations combined with regular tuberculin testing
of livestock quickly reduce the number of tuberculous livestock, but experience
has shown that if possum contral is not maintained, infection in cattle increases
again within about 5-8 years.

Thisisthe song AHB was singing in 2000. It has certainly gone by theway side. Inview of
this, onewonders why we should believe their current crop of predictionsof the  futurein the
current DoC/AHB submission. At theleest, the certitudein their tone  should betaken with a
grain of sdt.

Itislikely that to have an optimal chance of reaching AHB’ s eradication god ’ , the possum
populationin the rugged forest probably must be controlled to somedegree. Unfortunately, t he
experiments that would definitively determine  thet degree have not been done.  But they surely
should be before the two agencies are turned loose with an unlimited license to poison the
forests however they wish.

Other approaches

Many gpproachesto diminating possums are known and have been and/or arein use. These
include trapping, hunting, hunting with dogs, using kill traps, using catch traps followed by
killing, poisoning using refillable bait stations, poisoningu  sing paste or gel, and aerid drops of
poison from helicopters. Much promiseisheld out for biological control methods, but such
gpproaches are unlikely to be commercialy availablefor at least 10 years, possibly much

longer (103).
Possums as a business

Perhaps the most neglected approach to possum control isto support the possum products
business and thus encourage the market for possum pelts . There have been and are businesses
and industries based on possum products (104,105). Possum fur isaprized anima fur andis
used in avariety of waysin clothing and other fur products. Possum skinisalso used for
glovesand other skin products. Numerous companies both here and abroad manufacture such
products. For example, aNew Zedland company Snow Pegk Limited (106) that has been
manufacturing possum-fur blend knitted products for about 25 years and Rente Corporation
Limited also manufactures and distributes possum fur products. Possum rugs or throws sdll for
between $1,000 and $4,000 each (107). There areintermediate processing industriesin
support of these target markets. Th eseindustries could consume anumber of pdts. Inthe
early 1980s, about 3.2M possum pelts were exported to contribute $23M to our export market.
If the marketing image of possum fur were exploited as aquality fur without the environmental
stigma of competing furs, then over ten yearstens of million of passum pelts could be exported
and/or contribute to the growth of internd infrastructure to exploit  thisresource, producing
upwards of $30M. The 1.3 million possum pelts harvested today have a market value of $18M
(108).

’ Itisnot clear that the godl of eradication of bovine TB in possumsis attainable with existing technologies.
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Thereare problemswith turning possumsinto anindustry. The most common onecited isits
unreliability. However, we have found no e vidence thet there has been asignificant effort to
find away to harnessthe potentia power of private enterprise to assist with this costly and
serious nationa problem. Itisdifficult toimagine that some combination of incentives and
regulation woul d not be effective. The question ishow to make theindustry’ sgoal of profits
coincidewith the national goa of controlling possum numbers. There certainly should belittle
concernthat theindustry would be reluctant to hunt possumsto extinct ion and put itself out of
business, sincethat is exactly what happening world wide with the fishing industry. Neither
DoC nor AHB has pursued these dternatives, but that should not be surprising giventhat it is
contrary to their bureaucratic interests.

Government/citizen collaboration

Thereisalargereservair of environmentally conscious citizens and landowners dedicated to
protecting the native bush and who are willing to do their share. Many large landownerswho
havefarms or large tracks of forest and/or native bush are dedicat ed to reducing the predation
of these pests. There are aso volunteerswho work with conservation community groupsin
Forest Reserves and on other government land to work trap lines or refill bait Sations. Thereis
even the example of the motivated inn in the Tasman Didtrict that offered various bounties for
different dead pests —the possum earned a“ free handle of beer or cider”. The possum
“bounty” was shut down after 5000 had been “cashed in”  (109).

By its own numbers DoC'’s programme has failed

A New Zedland-wide government-sponsored bounty system was operationa between 1951
and 1961 with peltsbringing the equivaent in today’ sdollars of about $13 each (110). That
decade saw the desth of 12.4 million possumswith bountiesbeing collected on 8 million
possums (111). Theprogramme was stopped when it was claimed that the harvest level was
not exceeding the reproductive rate of the possums.

By this standard the current government programme  appearsto be equdly guilty. Around
1993, the possum population was estimated to be 70 million (112). Fveyearslater, the
possum population was still estimated to be 70 million (113) and that estimate does not appear
to have been changed even now. Thus by the 1961 rationdization that stopped th e bounty
system, we would discontinue the tens of millions of dollars going to DoC now and look for a

different gpproach to possum control ;

If thisis even gpproximately true, then since 1993, it gppearsthat the taxpayer has expended
well in excess of severd hundred million s of dollarsin direct operationd control and research
to do no morethan maintain ahedthy population of possum pests and, in the process, to
digtribute on the order of 30,000 kg of alethal poison into our ecosystemn sin the name of
“control” of that species.

Multi-pronged strategy

It seems gpparent to usthat achiev ing optimal efficiency in possum contral requiresfirst taking
primary responsibility for strategy away from DoC, an agency that is benefiting by a particular
gpproach, and an agency that has not succeeded despite exposing our ecosystemsto
condderablerisk. Itisnot our intension to defend any particular approach, but rather to

’ Interestingly, thereis a curious did ocation between the fact that bovine TB is clearly coming under
control and the fact that possum number gpparently have not, which further supports the contention that
bovine TB control should be concentrated whereit has been, in the forest pasture margins.
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suggest that amulti -pronged approach has never been tried and at least intheory would see mto
havemerit . Such aprogramme might contain the following eements

®  Setupatiered bounty of $1 to $4 for each “clean” possumturnedintothe
government by hunters. Structureincentives (e.g. viathe bounty rate) to motivate
huntersto continue wor king their aress as the possum density drops. Allocate blocks
of “highvalug’ conservation land to bounty hunters or trappers on apermit basisand
st performance targets.

®* Toenablethecontral of bovine Th, contract with professiond huntersand trappe rsto
work blocks of bush at pasture forest margins where possums tend to concentrate and
where the wildlife vector for transmitting bovine Th to cattle islocated. Contracts
would belet on acompetitive bid basis and performance above the target Residual
Trap Catch (RTC) would attract bonuses. Contractors would be encouraged to collect
the skins or to extract the meat for sdeto those markets, thus enabling themto bid
their servicesat alower cost.

®  Encourage other regiona councilsto undertake progra mmes such asthat adopted by
the Taranaki Regiona Council, involving landhol ders participating in possum control
(114).

®  Set up government reach-out support for submitted possum carcasses (clean &
undamaged), facilitating their delivery to suitable markets.  Possumsthat werekilled
by poison, traps or hunters could be used by the fur industry. Thosekilled by hunters
could potentialy be used by the food industry (providing they werenot kil ledina
passum poisoning zone).

®*  |nvestment by the government in po ssum fur export market development, market
infrastructure development, and aloan programme for start-up businessesinthis
arena,

®  Encouragefarmers and native bush landhol ders to reduce the possum populations on
their blocks by providing bait stationsand /or traps suitable to the size of their blocks
and providing bait on an on -demand basis, giving them guidance asto the best
regimen to follow.

*  Asumethat the private sector agricultural and forestry industries will continue their
culling of possums. Enc ourage these sectorsto participate in contributing dead
possums to the market economy.

Conclusion:
Theimportant message from this section isthat there are serious dternatives to possum control
for the purpose of eradicating bovine TB. Some of these ma y be less costly and more effective

than the current practice of periodicaly blanketing our forest environment with auniversa
poison.

Does the structure of research funding guarantee biased
results?

Intheearly 1990's Landcare Research wasreorganized. Thisresulted in researchers having to
attract contracts from the funding agencies . When DoC decidesto do aparticular study, they
contract with Landcare Research to execute it. Naturdly, thisfinancia contral leadsto

’ Asaways any new approach should be tested againgt other contenderswith experimen  tsthat will
objectively establish success or failure, as was done with marvel ous success by AHB in determining the
costs of various passum control methods ( 101)
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substantiad scientific direction and influence over the research team assignments, whichinturn
has a profound effect on aresearcher’ sfuture career. If the paying agency asksfor aparticular
investigator, his supervisor and his section benefit. If the paying agency discouragesor rejects
aparticular scientist, the opposite may result.

Since DoC became astrong advocate of agria 1080, much of the key research investigeting the
effects of agrial 1080 on the forests and native species hasbeen led by afew individuaswhose
papersshow that they strongly believe in the benignity and benefit of aerial 1080 to our native
gpecies and forests (see detail s and quotations elsewherein this document, especialy the

section entitled The specieslevel evidence). Thus, the same few authors repeatedly appesr,
notably Eason, Spurr and Powledand. On the other hand, authorsthat are rPorecircumspect
about the use of aerid 1080 do not repesatedly appear, for example, Meads , Bdlingham and
Innes. Weav er (8), who has questioned the accuracy of Eason’s monofluoroacetate
degradation dataand raised concerns about chronic toxicity, has atenured academic position

and thereforeis mostly beyond DoC’ sdirect reach.

Such influence does not have to be explicit. It exists by virtue of theinherent politica and
fiduciary control exercised by DoC inits reationship to Landcare Research. Until some more
neutral brokers begin to sponsor research on 1080, therewill be no way for New Zedland
researchers to escape the web of dependency and henceinfluence of DoC' s bureaucratic
agendathat is so evident in the DoC -sponsored research since 1990.

Ultimately, the scientific investigatorsat  Landcare Research (where the vast mgjority of the
research iscontracted) are not at fault. 1t isan inherent part of the structure of research funding
thet, in order to keep their jobs, Landcare Research investigators must keep the DoC
bureaucrats happy with what they do and what they say about wha t they have done. Inour
view, thisisal too apparent in the published literaturein the highly palitical, big money
dormain of aerial 1080 research. |

Does the DoC/AHB submission misrepresent the truth
about aerial 10807?

Uponinitidly examining the DoC/ AHB 1080 reassessment application, we were struck first by
itslength, and second by the number of statementsthat were entirely unsupported by evidence,
that were factudly in error, and /or that misrepresented the evidence in the scientific literature.
We had neither thetime nor the resourcesto exhaudtively critiquethis nearly 500 page
document. On the other hand we could not leave many of the claims in the document
unchallenged.

Thus, asacompromisewe have done adtatistical study. First, we generated a sequence of
random numbers between 1 and 467 using the random number generator provide dinthe SAS
Indtitute' s software Verson 8.2. Then wediminated certain sections of the document  such as
the glossary, data sheets, blank pages, and Maori issues (becausethese are outside our
expertise). When these pages were encountered we did not examinethem, but - their number
wasrecorded. All other pageswere examined for problemsthat fell into one or moreof five
categories. Theresultsare summarizedi n Table 7 below.

Twenty-three of 40 digible pages contained one at least one erroneous or fallacious passage .
Thisis 58% (95% confidenceinterval : 43-73%). Restated this meansthat 58% percent of

’ The case of Meadsis discussed in the section: The politicsof 1080 and how the Meads' paper came not
to be officially published, page 36.
t Itisimportant to notethat not al of the research on aerid 1080 isobvioudy biased. Thereare severd

authors whom we have cited and who appear not to be biased in reporting their results, among these are
Bdlingham, et d, Innes and Barker, Weaver, LIoyd and McQueen, and Meads.
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pages had at least one omission, unsupported conclusion, misrepresentation, logicd error, or
faseclam. Of these, three pages contained multiple reportableingtances. Th irteen pageswere
pre-excluded for the reasons noted above.  In one case DoC claimsthat ther eisno evidence
indicating harm to invertebrates. Thisisonly trueif oneignoresthe Meads paper which DoC
attempted (with considerabl e success) to suppress*.

? Table 7 Summary of DoC/AHB Submission Survey for Errors

Category Symbol Definition # % Pages
with
Error(s)
No Error NE Pages containing no errors 17 42
Any Error Pages containing &t least one 23 58
passage with an error of one of the (Cl143-73)
following types.
% of
FErranoaiic
Passages
Omissonand Omi Passages thet implied sdlective 10 20
sdective reporting or onlissonsthat were
reporting obvioudy rdevant
Unsupported Uns Passagesthat mededamsthat are | 10 20
conclusion unsupported by evidence. By
“evidence’ we heremeen
scientific evidence of at least
Control Leve 1 or higher that
were cited in the DoC/AHB
submission or “hat we became
awareof inthe couree our
investigationsior this document
Misrepresentation | Mis Passagesthat contain 18 36
misrepresentation or digtortion as
established by the published
scientific evidence
Logicd errors Log Passages conteining logicd errors, | 1 2
tuAly non seniturs
Factud errors Err Passages conteining afactud error | 11 22
or faseclam

The complete survey resultsare given below in Table 8. We urgethe readersto read through
thesein detail. They areingtructivein that they provide agood cross section of what isinthe

whole document, but they are dso enlightening in that collectively they  exposethe degreeto
which the DoC/AHB claims must be taken with circumscription .
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? Table 8 Errors, Distortions, and Misrepresentations Encountered by Examining
Randomly Selected Pages from the DoC/AHB 1080 Reassessment Application

Quotation/Claim Page Comment/Correction Ref | Type
Applicant details. Department of 73 No mention is made of the fact that 115 Omi
Consarvation (DoC) “ Within IM ha DoC isincressingly usng aerid 116
under sustained possum control by DoC, 1080 on private land aswell,
30 areintensvely managed including use induding on aressthet are not
of aeria 1080.” inaccessible for ground based control
and/or are near human habitation .

For example private landswere
included in 1080 dropsonthe
Whenuakite and Whirinaki Forest

Parksin 2006
Adverse Effects on Market Economy: 201 Use of the words* probably” and Uns,
Tourigt Spending: “ Internationd visitors “therefore’ without evidence. Inour ar
are probably not aware of the use of 1080 view, when DoC' s extraordinary
or cyanidein New Zedand whenthey practice of dumping auniversa
meake a choice on destination for their poison indiscriminately into our
holiday. Itistherefore unlikdly thet the forest becomes known
use of 1080 or cyanide will prevent an internationally, it is probabl ethet
internationa vigitor from coming to New New Zedand's clean green image
Zedand or vidting aregion.” will beimportantly damaged, with
DoC concludesthat athough the conseguent damage to our tourist
“ negetive perceptions’ arelikely, they are industry which represents our largest
due primarily tolocd vistors, therisk is source of foreign exchange. We
minimal with alow cost of containment. confirmed this by caling Six
American acquaintances and asking

them for their reaction and whether it
would influencetheir opinio n of
New Zedand. All six were shocked

and had negetive reactions.
NA 462 Glossary
NA 177 Defines categories for ‘Magnitude of

Adverse Effect’ Matrix; not suitable

for comment
Context: Pest Control in New Zedand: 2 The scientific studies amost dways 20 Mis,
Introduction “ Thedesir ed outcomes have report pestskilled.  Deathsamong 61 ar
not focused on the number of pestskilled, netive species are often entirely 117
but on saving threatened speciesand ignored, excused or suppressed. 118
ecosystems aswell asimproving the Studieslooking a speciesharm are 8
productivity and hedlth of the primary few, and most of those are of 119
production sectors, notably agriculture.” unacceptable qudity, or actudly 120

suggest harm despite Stated

conclusions, or areinconclusive. No
ecosystem level studies have been
published. Thereisno credible

scientific evidence of net ecosystem

benefit.
Vertebrate Pests: Possums. Centrd to kills only mammals whichis 121 er,
DoC s egrid useof 1080 isthe false (see page5). 122 | uns
internationdly unique circumstance that e New Zedandisnot 61
mogt of the mammalsin New Zedand's ; ; ; 117
forests (especidly rats) areusudly |1r2t3)e.rnat|ondly unique ('see page 118

regarded as pests and their losses
following aerid 1080 operations are
generaly desirable or inconsequentia

* RatshavebeeninNZ for 800
yearsand are by now an integral

- of the ecosystem.
with respect to the ecosystemst| part
inhabit. ey * No ecosystem level studies have
been conducted by DoC.
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Quotation/Claim Page Comment/Correction Ref | Type
Context: Pest Control in New Zedland: 7 Weare unabletofind credible Uns
Vertebrate Pests: Possums. “ Destruction evidence supporting this statement, mis
of forest canopies has modified many i.e. no published study at Control
aress, shrublands have replaced Level 1 or above documents the
tall forests” reduction of tal foreststo shrublands
by possums (see page47).
NA 69 Blank page
NA 150 Section 3.4 Default Controls: Annex
1. ACVM Controls: registered 1080
productslist
Section4.5 Proposed Management (of 439 No problemsidentified on this
use of 1080): Reviews controls applicable section. Wehave not reviewed all
under various regulatory agencies. risks and controls.
Concludes risks are managed under these
controls and no additiona controlsare
reguired.
NA 421 Assessment of RCB significant to
Maeori — page cites and discusses
Maori concerns
Context: Pest Control in New Zedland: 13 See page 25for adetailed discussion | 28 Mis,
Timing of 1080 Operations “ At Pureora, of what was actualy shown in the 29 omi
inthe central North Idand, robin fledging Pureorastudies. In summary, 30
wherlea_eria éyozi?useredobuﬁedpeslt o improved in one of three studies,
populations, owing robinsto lay o ; i
hmtee e o
robins survived to maturity and more * mmhgémns ISnot
adultswerekilled on the nest.” .
* Largenumbers of both tomtits
and robinswerekilled.
* Thestudieswere poorly doneand
reported with considerable
distortion.
NA 122 “References’ page
Effects on the environment: native fish, 289 Thedamsof “enhanced ecosystem” | 2011 | Uns
edsand freshwater invertebrates: “.. and “enhanced ecosystem hedthand | 7 er
genera benfit from enhanced ecosystemn biodiversity” are wholly 118 mis
hedth and biodiversty” and “ Improved unsubgtantiated by scientificdataas | 62
habitet for native fish, eds and freshwater an effect of 1080. Thereisnot one
invertebrates from enhanced ecosystem ecosystemleve study to support
sarvices” Assessedas” Likdy’ of thesekindsof claims. They are
magnitude “ Minor” benefit B completely fabricated. Indeed there
ismuch evidence to suggest thet just
the oppositeisthecase. Seethe
section on ecosystem leve effects
sarting on page 14.
NA 279 Categorizes poison delivery methods
considered in the Effects Section.
International Condderationsof 1080: 452 Itisnot pointed out that these Omi
Canada, Israd and South Africa s countries use only mi nute quantities
regulatory status of 1080 of the chemica, and none of them
drop it indiscriminetely into forest
ecosystems. Annua usage should be
part of the” usepatterns’ discussion.
Seepages5and 16.
Adverse effects. Manufacture: 292 No problem found with procedures
Disposa/offsite discharges (norma mfg. or risk categorization.

process)
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Quotation/Claim Page Comment/Correction Ref | Type
Default Controls: Hazardous property 135 * Inthefirst place our 123 Err
controlsfor vertebrate poisons: A person investigationsfail ed to find 18
in charge of the substance must ensure another country in the world that
thet signs are erected at every normal would even consider dropping
point of entry to the place where the 1080 into aforest that iswithina
substanceisto be gpplied or laid before few kilometers from a population
the substanceisapplied or laid... The center or that is heavily used by
sgnsmust remain until the eaxlier of people. Asarepresentative of the
when the substance is no longer toxic or Canadian Wildlifeservicesadt o
when the substance has been retrieved us, “ Whet do they want todo -
fromthe place. Signs must be removed... kill afew people?’
untllthee(plryofthatlotgertlme ° Second,therulesdes:ribedwith
al these" mugts’ are often not
followed. To take one recent
example, inmid-August 2006
therewas an aerid 1080 drop
aong the 309 road just south of
Coromandd town along one of
two arteriesto Whitianga. A
local resident first noted thet the
signsthet were flimsy, located
adjacent to astream and had
effect until 1 Jan 2007. Shelater
reported them missing. DoC
claimed that Signs were often
removed by others, but surly that
does not mitigate DoC's
responsibility or cavdier
behaviour.
* Incredibly the replacement sign
was dated as expiring 31 Jan
2007 because 1080 laced food
wasdlill lyingaround. This
likely would not have been
discovered had it not been
reported missing.
Adverse effects Sodium Cyanide and 261 No problems found with risks and
HCN contrals.
Effects on market economy —M-B1 183 Agreement with the benefits cited
Benefits of reduction of Th in stock and but disagreement with quantitative
increesein earning with 1080 based on andysis contributing entire increase
AHB projections of 75% Tb reductionin t0 1080. However basicaly agree.
cattle and deer by 2015.
Adverse effects of 1080 pelletsin aerid 306 Thisissmply fase, and becauseitis | 62 Err
goplication onterrestrid invertebrates eadly shown that DoC is aware of 61 mis
“and thereis no evidence thet invertebrate the existence of the contradicting
populations are significantly impacted by evidence, wefed compelled to labdl
aeria 1080 pdlet gpplications or thet this statement for what it is: a
invertebrates are asignificant factor in Odliberate fabrication, i.e, alie.
secondary poisoning of other animas” See Invertebrates section beginning
on page 36.
Potential toxicity from human 247 No discrepancies detected

consumption of mest fromwild animals
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Quotation/Claim Page Comment/Correction Ref | Type
Outcome of possum control for habitat 54 We can find no scientifically 76 Mis
protection: credible evidence to support this 83 ar
V egetation — Future without 1080 — clam. Whileitisclear thet possums
“progressive attrition or forest collapse est plants, thereis no sound evidence
over many thousands of ha” of important effects on populations

(with the possible exception of
mistletoe), and certainly no evidence
of forest collapse caused by
possums. Indeed eventhe
management studies show an
inconsstent message. Seethe
section on forest effect beginning on
page 47.
Pest Control Scenarios: Outcomes of 54 e Both birdsand invertebrates 32 Uns
passum control for habitat protection: include speciesthat evidence 28 mis
Claimswith 1080, maintain or increase (possibly seriously) by 1080toa | 30
Security of threstened speciesincluding level that they may not recover. 40
Claimswithout 1080, specieswill be showed improved nesting 124
reduced efc. successin one speciesfailed to 33
trandate into population success. Si
* The"without 1080" argument 62
assumes there would then beno 57
possum control. There are many
effective dternatives to 1080 for
possum control one or more of
which would certainly be used.
Theevidenceisreviewed in detail in
severd sections of the documents.
Seefor example, sections beginning
on pages 21 and 36.
Pest Control Scenarios: Outcomes of 54 Thisisaparticularly hyperbolic 8 Uns
possum control for habitat protection: version of smilar statements made 61 mis
Ecosystem services: Clamsfuture and dedt with dsewhere. Itis 118
without 1080 would see apotentia unsupported by evidence and 20
decline over thousands of hano longer furthermore the DoC/AHB 62
receiving treetment. Losses may include: submission failsto provide any .
“reduced soil and water qudity, lowered
resilienceto flood, drought and storm
events, reduced carbon storage capacity”.
Pest Control Scenarios: Outcomes of 56 Clams of ability to maintain these Uns
passum control for habitat protection: valuesfor recreation and tourism are
Landscape and ameni ty values unsupported by any evidence.
Indeed monofl uoroacetate may
equally undermine the tourism
industry by itsaversonto
ecosystems blanketed with a
universa poison. Seeabove.
Effects on Human Hedlth and Safety: 264 Appearsto beerror free.
Adverse Effects. Public exposureto
sodium cyanide paste through

uncontained application goplied to natura
features — very unlikely, extreme effect,
leve of risk E
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Quotation/Claim

Page

Comment/Correction

Ref

Type

Pest Control Scenarios Fgure 12. Areas
forecast to be occupied by tuberculosis
infected possumsin 2015 WITHOUT
1080 use

49

Makes at least two
unsubgtantiated claims to support
thefigure. Fird, it assumesa
spread of infection from possums
migrating fromdeep forest to
pasture margins followed by a
contamination of herdsfrom
these. (Weareunabletofind
good evidence thet deep forest
possums are infected with bovine
Th. Unless passums run out of
their food source, they do not
migrate greet distances, not more
than 1.3km. Thereforeeven
assuming thet young will leave to
find a new homerange, this
scenarioisunlikely.)
Asisdemondrated in thetext of
this document, there are
dternative Srategiesto aerid
1080to control bovine TB.
Contralling bovine Thin
possums & the pasture margins
can probably be done using
traditiond techniques —trgpping,
bait stations, bounties, etc., thus
preventing its spread.

Regardless, the projection
suggests what will happen
without possum control, NOT
without 1080.

125

96
126

uns
mis
ar

Significant Risks, Costs and Benfits:
Effects on Socid and Community:
Benefit of recreationd activity enjoyment
dueto:

maintenance of hed thy forest habitat
native biodiversty.

Adverse effectsinclude lost deer hunting
opportunity and “ grief caused by pet
suffering or mortdlity”.

379

Again speculation that is entirely
unsupported by evidence, either
cited or extant.

Oneof themoreingdiou s effects
of aerid 1080isthemass
indiscriminant loss of animals
that are hunted for recregtion and
food, including pigs, deer and
godt.

Adverse effects should include
horror of many people a
wholesae poisoning of the
environment and itslikely
consequences and the regtricted
access to our “ conservation
edtate’ for months on end
following aeria poison
operdions.

20
118
127

Omi
mis
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Quotation/Claim

Page

Comment/Correction

Ref

Effects on the Environment.  Adverse
effects Aerid sowing of 1080 pdllets:
Rohins- clam tha nesting success more
than compensated for any robin losses
from 1080 (Powledand et ad 1999)

303

Thisisfdseor at least distorted.

* Thestudy cited wasone of a
seriesof three. The other two
failed to show thismuch -
publicized effect on nesting
SUCCess even on the one pecies
studied, robins. Furthermore, the
report of year threefailed to
document the nesting results.

* Thebottom line populaion
studies showed no difference.

*  Only one species was reported
despite tomtits being in the
origing study.

* The studies were DoC-sponsored
and under DoC financid control.

* Thegudieshad only Level 2
contrals.

* Thestudieslacked sufficient
numbers.

Much more detall is givenin our

section on these studies (see page 25

and beyond).

And, yet this one unreproduced

result of aprocessvariableis

repeatedly cited by DoC as proving
benefit to native bird species. This
strikes us as outrageous.

28
30
29

Type
Omi
mis

Effects on the Environment. Adverse
effects Aeria sowing of 1080 pellets:
Tomtits — claim that one disappeared of
29 colour-banded tomtits over 2 aerid
1080 cered operations (Powledand et d
2000, Westbrooke et a 2003)..

303

Thefirgt study cited covered three
poisonings during which tomtit
mortdity was studied but only one
used cered bait; the other two killed
large numbers of tomtits. The other
references aso examine cered bait
poisonings. No mention is mede of
thefact that in thefirst study carrot
baits have proven devagtating to
tomtits, killing up to 100% of the
animastracked. It falstomentiona
later study by Westbrooke et d 2005
thet confirmed to mtit deaths with
much lower concentrations of 1080
in aerid distribution of carrat baits.

28
30
40
41

Omi
mis

Effects on Socid and Community.
Intangible adverse effects to the nation
and local communities from pest mgmt.
for conservation and bovine Tb outcomes:
Concern for welfare of non -target animas
exposed to vertebrate pest control
methods — Likdly, Minor effect, D risk

218

V arious members of the community
are devastated or directly affected by
these “pest” control methods. This
includes trapper (loss of way of life
in addition to livelihood), hurters
(loss of prey), farmers (loss of dogs,
catle and sheep to accidents), and
outdoorsmen. All of these people
report perceived negative effects
from loss of bird soundsto loss of
ecodiversity. Thisimpact, if red, is
likely to increase over time if
indiscriminately dumping
monofluoroacetate into our forest
ecosystemis permitted to continue.

Mis

NA

208

Title Page

NA

428

Maori issues. Not qualified to
B55ESS.
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Quotation/Claim Page Comment/Correction Ref | Type
Hazard Classification: Terrestria 111 No disagreement with classification.
V ertebrate Ecotoxicology: Classification One of the LD50s reported differs
of 1080 active: 9.3A from the LD50.we found in the
literature. (Mdlard)
Context Pest Control scenarios Annex 1. 57 Accept. Based on information and
Forecast outcomes of distribution of models not availableto reeder.
infected herds by 2015 WITH 1080
NA 222 Title Page
NA 121 Reference Page
NA 119 Reference Page
Adverse effects of 1080 pellets: Controls | 308 No errors found
for native frogs and lizards
NA 367 References
Import/delivery/manufacture of 1080 160 No errors found; athough have seen
products higher number for totd quantity used
by New Zedland annually.
Context Pest Control Scenarios, Aress 22 Thisisbased on severd dubious 95 Mis
forecast to be occupied by Th-infected assumptions: 96 er
wildlife WITHOUT further use of 1080 ¢ Thebulk of thereductionin 33 log
bovine TBisattributableto
controlling possums with 1080.
This has not been shown with
good evidence.  A) Infected
herdsin Festherston continue
with no infected possumsin the
vidnity. B) farmer management
and purchase practicesdso
contribute to the spreed of the
diseese. C) Deficienciesin
testing apparently contributes to
inadequate detection in cattle.
¢ |t further assumesthat 1080 isthe
only viable control option for
possums. Thisis patently false.
Other poisons and other poison
techniques (bait gtations) would
be used and/or traps and/or
contract hunters or some
biologica technique would be
implemented or... Thisis
epecidly true Sncethemain
focus of threet from infected
possumsisat the forest pasture
margins.
See pages garting on 58,
3. Hazard Classfication 95 No problems found
Benefitsto Invertebrates from predation 288 Totaly unsubstantiated. No 62 Uns
and reduced competition for food: Likely, evidence. Thisbardy disservesa ar
Major effect, level D risk Claim of Mgor response, but thereisat least one
because some populations of invertebrates good study showing just the opposite
may become locdly extinct WITHOUT (see pages Sarting on 36).
1080.
E-A34 Adverse effectsto Soil from 1080 | 323 We take exception with the cdlaim 62 Uns

contamination by 1080 paste residue
Rated Extremdly likely, minimal effect,
Risk D (tolerable)

“minima effect” and with risk rating
pending moreresearch. At low
temperatures, 1080 will adhereto the
s0il and could take much longer to
degrade, thus potentialy
endangering ground dwelling insects
and invertebrates. (However the
claim could be made thet eveniif it
persisted, the quantity would be
localized. Thatisajudgment cal.)
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Quotation/Claim Page Comment/Correction Ref | Type
Adverse effect without 1080: Cyanide — 344 No problems found.
trangport from Port of Auckland to mfg
facility Exposure improbable; minimal
magnitude A risk (minor)
Hazard Classification: 5.2.4 Degradation 110 No problemsfound, except that the
in soil research should have tested soil

residues following aeria 1080 drops
at locations with low ambient sail

temperatures (<10C).

Effects on Human Hedth & sfety: 236 Therisk of terrorist atack viawater Omi

Adverse effects H-A14 Pelet supply isnot mentioned.  Although

formulations...Aeria Application unlikely it could affect thousands.
Themost probable avenue might be
through a disgruntled employee who
handlesthe raw powder. Thisrisk
should be added dong with
mitigation measures.

Default Controls. specific documentation | 141 No problem found

rgmts.

Default Controls: Control codes17 & 18; | 135 No problem found, but consideration

Ecotoxic Classes 6, 8,9 controls should be given to resetting the
Ecotoxic EELsto the defaults as no
EELsexist for 1080.

Effects on Environment: Transportation 294 No problem found
from Manufacturing Site to Application
SiteE-A12 Pdlets

Benefits: Benefits to domestic economy 187 No problem found with assessment

from reduction or dimination of bovine rating of benefit, except dispute the
Thin cattle and deer: Reduced likelihood cdamthat it would not be possible
of regtrictions on access to export markets without 1080.
for live cattle and deer.
Adverse Effects Pellets aeria gpplication: 305 Only direct feeding on baitsis 61 Mis
Pdletsare sown fromthe arcraft onto congidered. Infact, numerous 62 omi
ground E-A15 Native fauna —terrestrid pathways are known: directly ar
invertebrates Rated as Likely, Minimd feeding on bait, egting poisoned
effect, D risk (tolerable) insects for insectivorous

invertebrates, larvae killed from

1080-contaminated eggs, feeding on

poisoned mammadls, poisoning by

esting roots with adsorbed 1080 or

by soil dwelling invertebratesin
contaminated soil beforeitis
defluorinated. - “ Inthelight of the
evidence of the effect of 1080 on
invertebrates, and the complex
rolethat invertebrates play in the
ecosystem, the unrestricted use of
1080 islikely to be disruptive to the
environment, and where endangered
invertebrate species are known to be
present, 1080 should be used
judicioudy, if at dl.”. Thissuggests
thet amore accurate rating would be :
Likely, potentidly devastating effect,
F risk (unacceptable)
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Quotation/Claim

Page

Comment/Correction

Ref

Type

Risk assessment methodol ogy:

4.1.2. Assigning leve of risk or benefit
4.1.3 I dentification of benefitsand
adverse effects

173

For looking at effects on market
economy, socid & community,
human hedlth & safety and
environment, the methodology
devel opersappeared to be selected
with a“pro-1080" bias. In particular
the participants conssted of DoC
employees, Landcare Research
researchers who are beholding to
DoC for contracts, 1080
manufacturers and applicators with
no gpparent counterbaance. In
short, dl peoplewith avested
interest inthe 1080 industry. We
believeit should have been balanced
with more indepen dent participants
such astoxicologists, Federated
Farmers, Reserve Bank of New
Zedand, sociologists, economigts,
Office of Parliamentary
Commissioner for Environment. As
for research organizations, one
should include independent perhaps
academic scientists, not just onesthat
work for DoC or Landcare Research
working on 1080 research.
Consequently, this entire section,
over 40% of the AHB/DoC
submission, should be view with
grave skepticism.

Mis
omi

Hazard Classification 5.2 Subclass 9.2
Soil Ecotoxicity: Summary of Data;
Toxicity to soil invertebrates and plants

108

A New Zedand earthworm species
and acommon garden snall were
used for their assessment of toxicity
to soil invertebrates. However,
LD50s can vary widdly among and
even within species and so may not
reflect the range that may be
aoplicable. Moreover, morethan
just soil invertebrates may be
affected by 1080 in the sail. For
example, 1080 may leach from the
s0il onto eggs and subsequently
poison the larvae when they emerge.
Thus more than just soil
invertebrates should be considered.

61

Omi

Default Controls: Packaging

142

No problems detected

Context Pest Control Scenarios: Figurel
Aress forecast to be occupied by Th-
infected wildlife WITH continued 1080
use

21

No problems detected, inadequate
information to question model or
projections.
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About the authors

Quinn Whiting-OKeefe, MD, Ma’

Dr Whiting-OKeefe graduated from the University of Utah Sigma Cum Laudaand Phi Beta
Kappawith dua Bachelor degreesin chemistry and mathematics. Hethen did PhD work in
meathematics at the Cdlifornia Institute of Technology until heinterrupted hisdissertation work
to go to medica schooal at the University of Utah. He graduated frommedical school secondin
his class in 1974 receiving the degree of Medical Doctor. Hedid aresidency ininterna
medicine a the University of Cdifornia, San Francisco (thelifescience  campus), and was
Board Certified in Internal Medicinein 1978.

At thetime, much of clinical knowledge was based on sudiessimilar in structuretoD oC's
research on aerial 1080. Her ecognized thet this was an important problem for which his dua
backgroundsin methematics and medicine especially qudified him to address. In1977 he
gpplied and was accepted as Robert Wood Johnson Clinical Scholar specidizing in biogtatistics
and clinical study design. Asan RWJClinical Scholar, he published severd papersonthisand
related subjects. Simultaneoudy, he did afdllowship in Rheumatology and was board certified
in1983.

In 1979, hejoined the faculty at the University of Cdifornia, San Francisco, with adua
gppointment in Medicineand Medica Infor mation Science. Heroseto the rank of Associate
Professor before going to work in the private sector developing clinical information systems.
He attained the position of Vice President at three companies, including Senior Vice President
of Engineering at Bdll Atlantic Hedlthcare Systems, where he designed and lead the
development of OACIS, a$50 million project.

Throughout his career in computer science, he continued to design and analyze clinical

research studies, it being hisfirst real academic pass ion after mathematics. From 1995 to 1998,
Dr. Whiting-OKeefe single-handedly devel oped the Hedlthcare Outcomes Performance
System which uses advance hierarchica satiticd linear modeling to predict hedthcare
outcomes. Since1998 when heretired and mo ved to New Zedland, Dr. Whiting -OKeefe has
continued to design and analyze hedlthcare experiments and publish paperswith hislong time
colleague and friend, David B Hellmann, Vice Dean and Aliki Perroti Professor of Medicine  at
Johns Hopkins University School of Medicine.

Dr Whiting-OKeefe proudly became a New Zedland citizen in 2002. Heis63 yearsold and
liveswith Patricia, hiswife of 35 years and co-author, in Port Charles, Coromandd, New
Zedand.

Patricia Whiting-OKeefe, PhD

Dr. Pat Whiting -OK eefe attended the University of Delaware, U.SA. graduating with a
Bachdor of Sciencein Chemistry with high honors, ho norsin course and distinctionin 1965.
Shereceived her Doctor of Philasophy in Chemical Physics from the Cdlifornia I nstitute of
Technology in 1971. Her dissertation concerned quantum mechanicd orbital moddingin

We have provided brief resumes of the authors so that the ERMA reviewerswill have some notion of the
academic and scientific qudification of the authors. However, we do not believe that the content of this
paper should be accepted (or rejected) on the basis of the authority of credentids. We bdievethat the
document should stand on its own merits. Wi th repect to what constitutes good experimental design
and datigtica inference, we suggest contacting internationa authorities at, say, the Johns Hopkins
Schoal of Public Hedith, or other internationally respected authorities. With respect to question s
regarding the principles of ecology and the management of ecosystems, we would encourage you to
contact the ecology departments a Harvard, Stanford and Cambridge Universities.
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lithium. She subsequently worked in avariety of scientific, technica, management and
consulting positions, including:

®  Project Maneger, Eaton Kenway (1971-1974)

¢ Director, Advanced Computer Systems Department, Stanford Research Indtitute
(1974-1982),

®*  Managing Scientist, Failure Andysis Associates (1988 -1990),

®  Director, Information Resources, SyStemix, Inc (1992 -1998), which develops cdllular
therapy technologies

®  ShewasAssociate Professor, San Francisco State University (1976-1977).

IN 1998, she dso retired and moved permanently to New Zedland. She becameaNew Zedand
citizenin 2002.

Summary and Conclusion: “First do no harm”

Therearetwo digtinct issuesand agendas  regarding the use of aeria 1080 inour forests.  The
Department of Conservation (DoC) literdly claimsthat aeria 1080 is necessary to prevent the
degringolade of native forest and the mass extinction of native species ( 128), and further that
aerid 1080 hasirreplaceable beneficia effects on native species.

The qudity of scientific research supporting these claimsis not good. Mot of it reaches only
the lowest levels of control quality. Statistics are often poorly done, absent or selectively
reported. The studiesare short term and narrow in scope. Thereis not one randomized, blind
experiment. Resultsare frequently misrepresented and distorted |, often with obvious bias.
There are numerous errors of inference, omission and commission. Roughly ha If of the studies
areonly published internally by DoC or LCR. Mogt of the othersare publishedinasingle
journd, the New Zedland Journa of Ecology. Thereisonly one study that appeared in apeer
reviewed internationd journd. Worse , the entire lot, excepting one or two, was produced by
researchers who are pecuniarily dependent on DoC'’s goodwill.

Collectively, scientific literature regarding the use of aerial 1080 in our forests affords afew
facts:

®* Thereisnota singlescientificaly credible study showing that aeriad 1080 pest control
iseither beneficia to or necessary for New Zedand' s native forests or their
inhabitants.

®  Thereisgrong evidencethat aeria 1080 kills substantial numbers of native birds,
invertebrates, and our only nativem ammdl, thebat. The effect of aerial 1080 on
populationsis not known, and even less so of repested gpplications of aeria 1080 over
time.

®* Thenet overdl effect of agrid 1080 on our forests and forest ecosystem s cannot be
determined. Evidence on both sides of the argument isat thelevel of rumor and
anecdote.

Seven Summary Points:

1. DoC'saerid 1080 research does not addressthe bottom+-line, fundamental question of
net ecosystem effect.

2. DoC'saerid 1080 research contains numerous methodologicdl, Satis tica and
inferentid errors.
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3. Thereissubstantid evidence that DoC has suppressed critica research thet is
unfavorableto its bureaucratic agenda.

4. Theresearchis pervaded with bias and misrepresentation.

5. Evenif theresearch werenat poorly done and were unbiased, it <till does not show
what DoC clamsit shows, namely that aerid 1080 isbenign and beneficid  to forest

ecosystems.

6. Theaerid 1080 researchisuniformly tainted by thelack of financid and career
independence of theresearchers.

7. TheDoC/AHB reassessment submission itself isrifewith errors of omission, clams
unsupported by evidence, misrepresentation, non sequiturs, and factud errors.

The strongest argument that 1080 is helping and not harming our forest ecosystemsisthe
cacophony to that effect persistently emanating from DoC at considerable public expense.

Inour mindsthisis not enough to judtify this extraordinary palicy, uniquein theworld, of
indiscriminately poisoning our native forestsin defiance of theknown principleso  f ecology
and ecosystem management. In medicine, thereisasaying that is often attributed to
Hippocrates, “Firgt, dono harm”, and so it should be here.

The second issueisthat advocated by AHB, of using aerial 1080 to contral bovine tuberculosis
in cattle and domestic deer. Thereisreasonably good, but not  conclusive evidence that
tubercul osis-infected possumsinhabiting forest pasture marginsare & least in part responsible
for New Zedland' sfailure to eradicate bovine tuberculosis Thereisagreat ded that isnot
known about possum population dynamicsin relation to the epidemiology of  tuberculosisthat
could bear importantly on the best way to control possum spread  tuberculosis. At presert, itis
uncertain what degree and nature of possum cont rol is needed in the deep rugged forestswhere
aeria 1080ismost used by AHB. Good research hasno t been doneto determinethis.

Itisclear that there are dternativesto agrid 1080 that do not involveitsrisksto humansor the
environment and that h ave not been adequiately investigated or serioudly tried. This pertains
equally to DoC’'sand AHB' srationdizations for agrid 1080. It isimportant to understand that
the only reason for the continuation of this extraordinary and risky practiceistheco st of the
aternatives, which by AHB’s own figuresis about $36 millions per year.

Recomendataions

Our recommendations are asfollows,

® DoC'séaerid 1080 operations should be stopped until a properly designed and
executed study independent of DoC can be completed showing the benignity and
benefit of aerid 1080 to our native forests and itsinhabitants. Such astudy should
include armsthat test dlternativesto aeria 1080.

®  Environmenta research funding should be reorganized to removeit from the control
of agenciesand individudswith potential pecuniary interests, such asinthiscasethe
DoC buresucracy. The Nationa Ingtitutes of Hedlthin the United States might serve
asagood moddl.

* Aninquiry should beinitiated regarding the practice of the aerial gpplication of 1080
and themanner inwhich DoC hasadvocated  thet it should be funded by the New
Zedland government. Theinquiry should not be under palitical control of any kind. It
should be undertaken by aone-time independent commission &t least haf congtituted
by respected international scientists.
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® AHB'’slicenseto continue aeria 1080 should be limited to experiments specifically
designed to determine its absol ute necessity and theredl cost of dternative
gpproaches.

®*  We, thecitizens of New Zealand, should pay the additiond cost (if thereredly isany)
of ground-based possum control until sound research can be completed that credibly
establishes that aerid 1080 isbeneficid to our forest ecosystems.

Personal comment

Wethink thet it isappro priateto provide to the ERMA reviewers someinsight into our
persond reasons for undertaking the substantial project of which this paper isaresult.

We, the athors, are foreign born, reared and educated. When weretired, we could have
moved anywhere intheworld. We chose New Zedland. A couple of years ago, we were
shocked and indeed visceraly disturbed to learn that the government of our “sane and clean”
New Zedland was routindy and indiscriminately dropping food laced with large amounts of a
universd poisonintoits forests . Beforethat when asked why we chose New Zealand (asswe
frequently were), we dways answered that we chose New Zedland becauseit is
environmentally sane and clean. Having observed for yearstheirrationdity, lack of sci - ence,
and ecologicaly smpligtic nature of DoC' sinterventionsin the Port Charles ecosystem  where
welive, wewere not surprised when our early investigations failed to turn up good evidence
supporting the use of aerial 1080, which isa priori so anti-environmental.

We have stopped proffering New Zealand' s environmenta sanity as our reason for living here,
but we also have determined to do what we couldto put thingsright . Initidly wetried to
convince both acquaintances and DoC representativesto | ook to the scientific evidence, but the
argumentsthere are complex , presupposing knowledge of and belief in the principles of
scientific inference, which maost people simply do not have.  Furthermore, the DoC propaganda
meachineregarding aerial 1080 hasbe enin full operation for solongandthe aerial 1080
practice now so enculturated that there are few Kiwis cgpableto viewing the evidence
objectively. Our effortswereentirdy invain.

The announcement of ERMA s reassessment of 1080 acouple of months  ago afforded anew
line of approachT, and we resolved to do what we could to put thisimportant national issueon
amorerationa course, one dominated by the scientific evidence rather than bureaucratic whim
or self-interest. That resolution hasresulte din this paper, which despiteits inherently critical
nature, we hopewill betaken asit isintended, for the betterment of our much appreciated
adopted country.

’ We suspect that many intheinternationa community, especidly thescienti  fic and environmenta parts of
it, will react exactly as we have when they learn the truth about what New Zedand isdoing toits forests.
T Oneinwhich the subtleties of scientific evidence and inference would be an asset rather than aliability.
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