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Wild Salmon - Farmed Salmon Debate?
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Introduction

Despite early attempts to farm Salmon farm showing

salmon in British Columbia’s marine | i s & automatic feeders.
medfs S ey (from http://

. www.pac.dfo-
hold until some 20 years ago. Man mpo;c,ca/

looked upon this new industry as g " aquaculture/

gold mine and anear gold-rushmenfp = = m R images_e.htm)
tality prevailed. Floating net-cage :
farms popped up along the BC coast
line. The industry largely concen-
trated on raising coho and chinooks

cific salmon did not take well to

‘domestication’ and the industry
largely switched to Atlantic salmon port between all of the interests. In théhas developed here, there has beenjan
production. With government ap-early 1990s, the industry, which thenobvious lack of meaningful govern-
proving this move, the lines of au-was run mostly by small BC companiesment control and regulation. The
thority and responsibility were blurred ran into difficulties and some farms dis-Provincial and Federal Government
between fish farmers and governappeared. As a result of this, severdiave promoted the industry at a cost
ment regulators, who some believedarge, multinational corporations (mostlyto the environment. The federal Det
were acting more like industry pro-from Norway) consolidated farms alongpartment of Fisheries and Oceans
moters. Fishermen, environmentathe coast and they now dominate théDFO) has a particularly clear terms
groups, and the concerned publiéndustry in BC (Keller and Leslie 1996, of reference, but they have been less
became outraged at this relationshificAO 1997). than diligent to enforce their legal
and thus began an acrimonious rap-  As the salmon-farming industry
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EdItOrlal Paul McElligott

A heated debate over salmorsalmon aquaculture is no exception. Iraquaculture debate are urged to read a
aguaculturein British Columbia has beeran effort to improve our members’ un- recent analysis by Gardner and Peterson
ongoing since the first fish farms werederstanding of this complex issue, the(2003} .
opened here in the early 1980’s. PeriAPBBC in November 2002 invited Any reader who feels that the con-
odically, this debate enters the publianembers from both sides of the debateent of this issue of BioLine is skewed
arena, as it has done recently with théo submit articles to include in a specialtoward one side of the debate at the
lifting of the provincial moratorium on edition of BioLine. This special issue expense of the other is welcome to sub-
salmon aquaculture in September 200yresents the four articles that were submit an article summarizing their own
and coincident concerns over the impaahitted in response to our invitation.  viewpoint, which will be considered for
of sea lice from fish farms on the sur- The limited number of articles that publication in the next BioLine issue.
vival of juvenile pink salmon that mi- were submitted means that not all sides
grate through Broughton Archipelago. of the debate are equally represented,  Sincerelyyours,

As is often the case with deeplyand publication of an article inthisissue Paul McElligott, Ph.D., R.P.Bio.
emotional environmental issues, theloes not necessarily indicate endorse-
salmon aquaculture debate has becorment of the author’'s views by the !Gardner, J., and D.L. Peterson.

highly polarized, with many misunder-APBBC. However, it is hoped that 2003.Making Sense of the Aquaculture

standings and derogatory remarks origithrough reading these articles, the readebebate, Analysis of issues related to

nating from both sides. This animositywill gain an appreciation of some of the netcage salmon farming and wild salmon

has severely compromised the public’€nvironmental concerns associated within British Columbia Consultant’s re-

ability to gain a balanced perspective omaquaculture, and also of the roles angbort prepared for the Pacific Fisheries

aquaculture’s pros and cons. responsibilities of professional biolo- Resource Conservation Council. 151 p.
As professional biologists, we havegists in the aquaculture debate. Readers  Available online at

a responsibility to inform the public wishing to obtain a more thorough un-http://www.fish.bc.ca/reports/

about complex biological issues, andlerstanding of issues surroundingpfrcc_making_sense_report.pdf. [

... from page 1

mandate - the protection and conservaslteration of habitatincluding the smoth-problem with this technology is that
tion of wild fish and their habitat. ering of the benthos under the net penshat is put into the sea pen will, in
Theintroduction of Atlantic salmon with fish wastes, unapproved facilitiescertain quantities, eventually spread be-
to this coast is a case in point. In thehatinterfere with navigation, andillegalyond the pen and affect the ocean envi-
1990s, the Fisheries Director of the-theeposit of deleterious substances. Daonment. Farmed salmon are also sus-
provincial Ministry of Environment, spite this, government agencies did nateptible to disease and predators from
Lands and Parks and the DFO Regiongut this industry on an even playing fieldthe marine environment outside of the
Director General did not support thewith other industries that would be heldcage.
introduction of Atlantic salmon to this responsible for similar actions.
coast. Despite that, they were given a DiseaseOne ofthe greatest threats
political directive to allow the introduc- Concerns related to Salmon to wild salmon is the introduction and/or
tion with the provision that it be done SOFarming the enhancement (i.e. numbers and
as to protect wild salmon (D. Narver, strains) and spread of diseases from
1995). Also, from the onset, the industry Open net cagesThe use of net- salmon farms. Of special concern is the
was prone to countless violations of th¢en technology in the ocean environfact that a monoculture of salmon
federal Fisheries Act. This has includednent is the root cause of many environcrowded into a net pen is a prime candi-
the escape of hundreds of thousands afental problems and the issue that most
fishincluding Atlantic salmon, harmful requires resolution (Staniford 2002). The ..continued on page 4
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... from page 3
Future Sea
. . . technologies
date for disease epidemics and the e salmon pen
hancement of sea lice populations th - system.

(from http://
www.pac.dfo-
mpo.gc.ca/
; aquaculture/

~ | images_e.htm)

can harm wild fish populations. The usq_|
of Atlantic salmon further exacerbate
this problem in that they can have les§
resistance to natural diseases or parf#
sites indigenous to the Pacific coas
Studies indicate that fish farm sea lic
populations in the Broughton Archi-
pelago, off the northeast coast of Vanj \
couver Island, were the most probablél§
cause for a large loss of juvenile pin
salmon in 2001. This was a major con-

tributor to the catastrophic collapse oto the health of wild salmon stocks. Theywealthy North American and European
returning adults in the fall of 2002 are mostoften hybridized and will read-consumers raises not only concerns for
(PFRCC 2002). ily cross with local salmon, thereby al-ecosystem integrity, but also significant

tering their genetic makeup. ethicalissues.

Waste DischargesAn obvious
impact of a salmon farm is the produc- Predator Control: Fish farmers Salmon Quality: Much contro-
tion and deposition of fish feces andcan obtain a DFO Predator License twersy is associated with the quality of
excess food products on the ocean bokill seals and sealions that threaten thefiarmed salmon. The farmed product is
tom. This impact is local in scope andarmed fish. Such licensing has beemenerally softer in texture and is an un-
can smother the benthic environmentabused, and control over the killing andappetizing grey colour. The latter prob-
Reducing food waste and fallowing siteghe mandatory reporting provisions havdéem is overcome by pigment addition to
has been applied to mitigate these imAot been enforced. Although it is bethe food to colour the flesh to a predeter-
pacts. Unfortunately, the problem stilllieved that the kill rate has been greatlynined red tone. Although some indicate
exists and provincial Ministry of Agri- reduced inrecentyears, reporting provithat this is not a concern in farmed
culture, Food and Fisheries regulationssions continue to be largely ignored. salmon, high doses of these colorants
which specify the sampling and testing In 2002, DFO did not receive acanharmthe humanretina (Baker2001).
for sulfide generation, are overly sim-single sample fromkilled pinnepids asisThe European Union has just recom-
plistic and will not adequately protectrequired under their permits. DFO hasnended the reduction of the pigment
the benthic life under a fish farmarguedthatseal and sealion populatiorGanthaxanthin in fish food from 80 mg/
(Levings et al 2002). DFO has indeedare healthy (Morgan 2003), but theykg to 25 mg/kg (SCAN 2003).
disagreed with this approach but has yeteem to have forgotten about the Stellar ~ The proportion of beneficial
to define what is a harmful alteration ofsealion whose populations are Red Listedmega-3 to omega-6 fatty acids is re-
the ocean bottom habitat, asis requiredinder provincial wildlife legislation duced in farmed salmon when com-
if the federal Fisheries Act is to be(Cannings 1999) . pared to wild salmon, and many health
properly applied as a regulatory tool. experts consider this a health issue (Bell

Fish Food: As much as 10 years and Paone 2002). However, of greater

Escape of Farmed FishiMany ago, warnings wereissued that fish farmeoncern to human health is that most
are very concerned with the escape oflere consuming more and more of théarmed fish have up to 10 times the
Atlantic salmon and their possible colo-world’s diminishing fish meal resourceslevels of persistent organic compounds
nization of West Coast habitats andRumsey 1993). The fish meal fisherysuch as PCBs in their tissue over that
competition with Pacific salmon. This haslong over-exploited global fish stockdound in wild fish (Easton, 2001).
is a legitimate concern (Volpe 2001).(Naylor 2000). The practice of taking
However, the escape of farmed Pacifidish from aprotein-poor Third World Price Impacts: Some argue that
salmon may be as great or greater threabuntry’s fishery to produce salmon forsalmon farms will take the pressure off
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wild salmon and allow wild populations There has been little objective as-Conclusions

to recover. This is misleading, as glo-sessment of the environmental impacts _
bally, salmon farming now out pro- caused by the salmon farming industry  Salmonfarmingbased on net-cage

duces the wild fishery. This has resultechr how government does its job to mant€chnology is a definite threat to local
in a glut of salmon on the world marketage the industry. Day-to-day decision€nvironments, ecosystem functioning
and depressed prices for salmon. Wilthy government agencies have been ine@nd régional wild salmon populations.
salmon prices are approximately 20 peryitable in that they insist that fish farms | N€ isk to wild salmon and general
centofwhat they were 10 years ago, andause no or little risk to the environment 2S€&n €nvironments varies with the spe-
farmed salmon prices have also declinedrhe information available simply doescific fish farm threat and thg Ioc_al envi-
reducing industry profits. Fishermen cannot support such a politically motivated"@nMent. Currently, sea lice impacts
no longer make a living because theyagenda. This conclusion is confirmed by?@used by the enhancement of natural
cannot compete with cheap farmed At-one of the most recent and objective2 liceé populations by fish farms has
lantic salmon that is available year-reviews conducted to date (Federal Off€ached a crisis level of concem in the
round. Where fishing is possible, thisfice of the Auditor General 2000, Gardner'oughton Archipelago. Unfortunately,
has put more pressure on fishermen tand Pederson 2003, PFRCC 2003)jdovernment agencies (i.e. DFO and
increase their catch. In BC, governmenMAFE has concluded that the recenf/AFF) have been less than diligent in
agencies are now putting less effortintobFRCC report did not conclusively in-Protecting the natural environment and
conserving wild salmon as they believegicate that salmon lice are a threat to th@SSociated wild species. They, in coop-
it is no longer an economic driver. Un-wiild fishery, and the provincial Minister €ationwiththe industry, have promoted
fortunately, the greater value of salmonhas indicated his department will con-S8/mon farming at the cost of not doing
in ecosystem functioning is not takentinue to operate as they have in the palf€® Nécessary research, regulation de-
into account. This leads to an ever-yan Dongen 2003). This demonstrate¥€/0Pment and enforcement to protect
tightening downward spiral for the fu- the need for a change in short-term think!€ natural ecosystemand our West Coast
ture of wild salmon and those that de-ing that violates the precautionary prin-€9acy- Thelifting of the moratorium by
pend upon them. This dependence, ofiple and undermines ecosystem healtfi?€ BC government to allow salmon
course, includes the aquatic and terres- Government and industry have @M expansionalong the BC coastwas

trial ecosystems (Grende et al 2002). peen very reluctant to objectively re-Prémature because itwas notsupported
view many of the problems outlined by solid science thattook a risk-adverse

above. Indeed, as time passes and mof@pProach. If paliticians and our govern-
Discussion information becomes available, manyNent agencies believe that the protec-
o ofthe issues that biologists and environtion ©f wild salmon and the salmon
Most jurisdictions, other than o iiiists have predicted have indeefjshery is truly important then a much
Ch_ile, boast that the)_/ have the_ mO_St'come true. The industry claimed thatmore obje_zctive approac_h tofish farming
stringent salmon farming regulations 'nescapes of Atlantic salmon were not afnust be implemented in order for the
the world. BC is no exception (Van jcq e |f they escaped they would nopatural environment to be sustained.
Dongen 2002). Despite the mandates of .\ ive Ifthey survived they would not Although there has been some positive
the provincial Ministry of Water, Land migrate into our rivers and SpaWndialogue between the protagonists, the
and Air Protection, MAFF, DFO and (McMullan, 2000, 2001). They have wild salmon-farmed salmon controversy
the federal Department of the Environ-i,, yeed done that (Volpe 2001, Gardnels @live and well in British Columbia,
ment, government promotion of this ;4 peterson 2003). Also, the impacts 4nd for now, it appears there is no fore-

industry far outstrips the necessary req jice were totally dismissed despitéeeable bottom line in this debate.

search, regulations, and enforcementthaly|iq Eyropean research that indicated

are necessary to allow salmon farmerg 5;mon farms greatly enhance sea lice _
to adopt techniques and operating pro: Otto E. Langer R.P. Bio.

_ populations. There is a high probability = _ _
cedures that are environmentally suss o+ the 2002 pink salmon runs in thdPirector of Marine Conservation
tainable. This was confirmed by recemBroughton Archipelago collapsed duePavid Suzuki Foundation
studies by the Pacific Fisheries Resourc Vancouver, BC
Conservation Council (2003), which is

a federally appointed body.

fo a high level of infestation of the
ocean-bound juvenile pink salmon as
they migrated past the numerous fish
farms in that area. -..continued on page 6
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When Hope Dictates Conclusion o el

Salmon farming is controversial. now bears his name: Broca’s area. = mans using lead shotgun shot. Thiswork
Many people of science, the public, non- Broca also pioneered the sciencelovetailed with his interestin the evolu-
governmental organizations and goveof Physical Anthropometry. In 1859 hetion of primates and intelligence where
ernment have polarized the issues bfounded the Anthropological Society ofthere was a nice correlation between the
making claims that simply cannot beParis and in 1872, the Revueevolution of apes to humans and the
substantiated. Thisis notunusual and d’Anthropoloic and School of Anthro- increase in cranial capacity. Thisfitwell
is even understandable since we oftepology in Paris. In these years, Brocavith the premise of greater brain size
form opinions and conclusions withoutdefined the field of craniometry: theand increased intelligence. After all,
necessarily considering all the facts. Bywtudy of the skull. His physics andhumans were more intelligentthan apes
way of example, the following is a re-mathematics background led him to deand their heads were bigger.
view of two pioneering scientific minds sign instruments and numerical indices ~ With the social order of the day
who were globally respected and reto define and describe the cranium. Héeing whatitwas, and with the coloniza-
membered but who also made concluwas a follower of Darwin’s theories of tion of new lands ongoing, justification
sions ahead of time without the arguablevolution, so a natural progression t@f imposing social order on the New
benefit of their own common sense andomparative anatomy of the brain andVorld was a simplistic thing. Were
training. Inthis article there are obviouscranium was easy. He was especiallpereditary African Kings superior be-
parallels between the examples notetbcused on the comparative anatomy ahgs? Were North American Indian
from these two great minds and thehe primates. Fromthisintereststemme@hiefs? Australian Aboriginals? Mon-
emotional rhetoric surrounding salmona theoretical relationship of anatomicapols, Eskimos? Women? A superior
farming. The intent here is not to con{features to the brain and hence, intellibeing such as a white European male
vert or change opinions, but rather tagence. should be the end-point of evolution and
examine how we can approach contro-  Noteworthy in the discussion of therefore represent the standard. As
versial issues with common sense anBrocais the time in which he lived. Thisintelligence was measured by cranial
without predisposed judgments. was an age of discovery: of new landsgapacity, it followed suit that order and

Paul Pierre Broca (b. 1824, d. 1880new cultures, new chemicals, and newank of races (and gender) could be
was a childhood prodigy. He entereddeas. Itwas also atime of rigid sociameasured and quantified. Enter the
medical school at the age of 17 and hadrder with deep divisions betweenmaster of craniometry: Broca.
simultaneous baccalaureate degrees aolasses. Victorian Europe soughttocat-  Broca made comparisons of cra-
literature, mathematics and physics beegorize, classify and order all living nial capacity between upper class white
fore becoming a physician. Within fourthings in accordance with biological andmales and African slaves. He proclaimed
years of his graduation, he was profedhereditary lineage. Scientists and acahat there was quantitative evidence to
sor of surgical pathology and was ardemics came from the upper classes arsipport the hypothesis that the Euro-
award-winning researcher. His firstmairwere looked upon as exceptional indipean male was superior inintelligence to
area of study was histology of bone andiduals that would use God’s worldly the African male. Bigger heads: better
cartilage, but he also made contributiongifts to the benefit of the favoured. It wasbrains.
tothe sciences of cancer pathology, anea-time of intense intellectual debate on Allwas well with this practice and
risms and infant mortality. Perhaps higolitics, economy and social order.itwas expanded to measure class differ-
greatest contributions were to neuroBroca was a man of his time and reences as well. One way or another, the
physiology where he studied brain func-garded as a gifted academic. theory was made to fit, often by the
tion; he penned some 53 books on the  ItwasBroca’sinterestin compara-exclusion or selection of data. Later,
subject. His most noteworthy accom-+ive anatomy and evolution thatdirectedbther races were assessed: Asiatics,
plishment was the description of thehis efforts to pioneer the measurementlongols, Aborigines, Eskimos and Na-

area ofthe brain that controls speech anaf cranial capacity of primates and hu-
...continued on page 8
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... from page 7 ist Irwin Stone a researcher of ascorbi€old and the Flu’ (W.H. Feeman ISBN
acid and scurvy. Five years after meet9-7167-0361-0). Here he proposed that
tive Americans. However, anthropo-ing Stone, Pauling was of the contentioven larger amounts of Vitamin C should
metric measures of these races did not fihat Vitamin C held a primary role in be taken to fend off illness. Some years
the prescribed dictum. The answer: itllness prevention. He postulated thatater, Pauling wrote another book “How
was a logical conclusion that these racegitamin C was involved in the forma- to Live Longer and Feel Better” (1986,
are a transitional state in the evolutiontion of collagen, a major constituent inW.H. Freeman and Company ISBN 0-
ary progression towards the highly adeonnective tissue and blood vessels aritll67-1781-6). In this book Vitamin C
vanced European. Inthe case of whitghis relation was important to diseasavas espoused to have curative powers
upper-class women, their brains wergesistance. over cancer in addition to slowing the
smaller (as measured by post-mortem  Pauling noted that primates don’taging process. He himself had a daily
weight). Itwas no good trying to qualify produce endogenous Vitamin C, as dimtake of 18 grams of Vitamin C and
them against other races because theitost other vertebrates. He proposelived to be 93 years old, but died of
brains suffered underdevelopment dughat ancestral primates were largely hemprostate cancer.
to socially enforced underuse. bivorous with a diet high in fruits and Now consider Pauling and histime.
Little by little, the practice of cram- vegetables that contain Vitamin C. Bedt was the Vietnam War; baby boomers
ming lead shot or mustard seed into theause of this continued presence of Viwere not accepting treatus qugyouth
foramen magnum of a skull lost its al-tamin C, ancestral primates lost the abilfelt there was a better way: emancipa-
lure. Thankfully Broca’'s good works ity to provide it endogenously and thugion from the corporate culture and rigid
live on and his other works are interredost the capability. After adopting otherclass structure. Alternative methodswere
with his bones. But not his brain, whichdiets, our ancestors (and us) becangresented from creative minds and think-
incidentally, weighed in as average. Vitamin C deficient and in need of sup-ing people posed critical opinions
Skip forward in time to the next plementary Vitamin C. Note that Paulingthrough freedom of speech. Universi-
century, the time of pharmaceuticalwas not a contemporary of Lamark. ties were the generators of liberating
marvels and the Golden Age of Chemis- Linus Pauling also noted that lipo-thinkers, in particular, the Universities
try. One of the most famous chemists iprotein-ais linked to cardiovascular dis-of California. This was the time when
apredominantly European field was thease (CVD) through plague formationLinus Pauling published his ideas on
American Linus Carl Pauling. PaulingPlaque on arterial walls and decreasegitamin C.
had two passions in life: discovering thentegrity, elasticity and increases blood Although Pauling continued to
undiscovered and world peace. His pripressure. Pauling proposed that lipopublish peer-reviewed literature in chem-
mary scientific focus was the nature oprotein-a is a surrogate for Vitamin C,istry, he pushed his dietary theories of
the chemical bond for which he waswhich serves to strengthen and increaséitamin C and other supplements with
awarded the Nobel Prize in Chemistry ircollagen in arterial walls. Stop eatingvigor. Double-blind studies, most nota-
1954. He studied and lectured on th&itamin C and substitute lipoprotein-ably conducted by Anderson and
array of iron atoms and the structure ofor Vitamin C and CVD results. After coworkers (1972, 1974, 1975a, 1975b)
crystals in addition to the Lewis theoryall, animals that produce Vitamin Cshowed repeatedly thatVitamin C treat-
of ion pair sharing. Because Paulingendogenously have low lipoprotein-a. ment did not prevent or cure the com-
thought war was unacceptable, he or- In 1970, Pauling penned the bookmon cold. Further, to testthe chance that
ganized scientists and academician8/itamin C and the Common Cold’ Vitamin C had curative potentialin can-
worldwide to sign a petition that, when(W.H. Freeman, San Francisco, CAcer patients, the esteemed Mayo Clinic
finished, held over 11,000 signaturesISBN 0-7167-0160-X). In this book, conducted three double-blind studies,
On the basis of this and other work fohe purported that humans need 1 mg @il of which could not support Pauling’s
world peace, Pauling was granted th&/itamin C per day. This amount wouldclaim (Creagan et al.,1979., Moertel et
Nobel Peace Prize in 1962. He is thelecrease the incidence of the commoal., 1985, Tschetter et al.,1983). Fur-
only Nobel Laureate to hold two indi- cold by 45%. The US recommendedhermore, studies in which Pauling col-
vidual Nobel awards. daily allowance of Vitamin C was andlaborated were criticized for poor de-
Linus Pauling is more recently astill is 60mg per day. sign and non-conforming group selec-
notable person for his thoughts on the  Sixyears later Pauling updated theion.
curative powers of Vitamin C. In 1962,'Common Cold’ to include influenza Broca and Pauling have much in
Pauling was introduced to the biochemunder the title *Vitamin C, the Common common. Both were notable authorities
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in their day. Both were intelligent, edu-|_jterature Cited:

cated and decorated men. They achieved
the three important elements in life: tol-
be regarded, respected and remembered.
And they both had the same flaw: the
blindness o#f priori.

This article is about salmon farm-2,
ing. We live in a time of increased
public input and influence on govern-
ment, of NGO’s as another level of
authority, of distinctions between intel-
lectuals and the public at large. We ar-
gue semantics and let emotion and ide-
ology interfere with judgment. When
we review the history of our profession
as biologists, we review success and-
failure. Experience is the best teacher
and to ignore history is to repeat it.
When hope dictates conclusion, we suf-
fer the ills of the past, of Broca and of
Pauling. S.

The essence of truth is not dictated
by pro-truth or con-truth, not dictated by
precaution or recklessness; it is simply
truth. How we arrive attruthisthe issueg_
No amount of bad science creates truth;
it can only be discovered. As trained
professionals within the discipline, we
are prepared to accept criticism and de-
feat and accept truth over fiction.

Itis human nature to exclude data,
dismiss result, and deny existence,

Anderson TW et al., Vitamin Cand?7.

the common cold: a double-blind
trial. Canadian Medical Association
Journal 107:503-508, 1972.

Anderson TW et al., The effect on
winter illness of large doses of vita-
min C. Canadian Medical Associa-

tion Journal 111:31-36, 1974. 8.

Anderson TW. Large-scale trials of
vitamin C. Annals of the New York
Academy of Sciences 258:498-504,
1975.

Anderson TW et al., Winter illness
and vitamin C: the effect of rela-

Moertel CG et al. High-dose vita-

min C versus placebo in the treat-
ment of patients with advanced can-
cer who have had no prior chemo-
therapy. Arandomized double-blind

comparison. New England Journal
of Medicine 312:137-141, 1985.

Tschetter L et al. A community-
based study of vitamin C (ascorbic
acid) in patients with advanced can-
cer. Proceedings of the American
Society of Clinical Oncology 2:92,
1983.

tively low doses. Canadian MedicalQOther sources:

Association Journal 112:823-826,
1975.

Stephen Jay Gould, The

Mismeasure of Man. 1997 ISBN

Barrett, S. The Dark Side of Linus
Pauling’s Legacy. http://
www.quackwatch.org/index.html.
2001.

Creagan ET et al. Failure of high-

0140258248

Broca, http://epub.org.br/cm/n02/

historia/broca.htm

The Dark Side of Linus Pauling’s

dose vitamin C (ascorbic acid)Legacy http://www.quqckwat(_:h.org/
therapy to benefit patients with ad-01QuackeryRelatedTopics/pauling.html

vanced cancer. A controlled trial.

Linus Carl Pauling — Biography

New England Journal of Medicine http://www.nobel.se/chemistry/laure-

301:687-690, 1979.

ates/1954/pauling-bio.html a

Outliers need not be explained; trend
are included as fact; conjecture reign
supreme. Fear becomes atool, so ta
your Vitamin C. Rigid discipline does
not stifle imagination; it can hone it.
Structure and design does not exclud
data; iteliminates falsehood. If we are t¢
accurately address the issues of salmg
farming, then we must impose all the
structure we can to get to the truth, no
generate falsehood or false hope.

Hypothesis, design, methodology
stringency and evaluation. These are th
tenants of objectivity. It's a matter of
determining the truth.

Jim Powell

Jim Powellreceived a BSc in Biology at SFU and continued studies

at

SFU to complete a MSc in smolt physiology. After graduation, Jim pursdied
a career in salmon aquaculture during the formative years of the industfy in
BC. During this time he worked in several coastal communities includifg:

Sechelt and the Sunshine Coast, Tofino, Campbell River, Port Hardy,

and

Denman Island. Jim returned to school after seven years in the aquaculture
industry and attained a Ph.D. in molecular evolution of neuropeptidesin fjsh.

After his doctorate, Jim conducted contract research in environmental
pacts of salmon farming, alternate species development for culture,

im-
and

controlled maturation of fishes. In the latter subject, Jim is now recogniged

as an authority on the reproduction of captive and endangered fishes an
lectured in such places as India, China, Iceland, Cuba, Scotland, Irelang

d has
and

Chile, among others. Jim lives in Victoria and telecommutes to Vancouver

where he works for Syndel International as Technical Services Manager

He

is also a father, coach and Little League VP baseball, soccer coach, volupteer

to the local high school track and field team, and an organic gardener.
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B.C. Salmon filled with Parasitic Worms! ., ...

“Recent studies by food inspectors have shown that B.C. salmon are filled with
parasitic worms. Some parasitic worms are known to cause serious human health
conditions - even death. Parasitic worms in salmon are found in the skin, mouth, gills,
gut, intestine, liver and even in the flesh of the fish. In fact, there is virtually no part of
the salmon body where these worms are not found. The worms eat, defecate and
reproduce within the fish's body. They are often translucent and almost microscopic,
making them impossible to detect with the untrained, unaided eye. There can be
hundreds of worms in one fish. However, inspectors state that a trained individual, with
the proper equipment, can detect parasitic worms - as eggs, larvae or adults - in
virtually every salmon they examine. If you don't want to eat parasitic wD@Qis, T
EAT B.C. SALMONY

The above paragraphis deceptivethe differences among ourselves omvrestle with differentworldviewsHow
manipulative and irresponsible - in spitébroader issues. we understand the knowledge base of
of being true, at least on a sentence by  When asked to contribute to thisfisheries management depends on how
sentence basis. | wrote it for the purissue of BioLine, | had to consider if we understand the social construction
poses ofthis article. | suppose I'mtakingvas up to it. I've worked in the salmonof nature.” (Wilson, unpubl.). In other
a risk. Quoted out of context, my nameandustry - both wild and cultured - all my words, science isn’t going to resolve this
will be mud (or maybe parasite!). If youlife. Over the past ten years, somethingn its own. We’re going to have to be
get the feeling that I'm alluding to the like 100 of my students have graduatedespectful of others’ worldviews, and
recent controversy over farmed salmonin environmental technology, and abouhumble about our own. If a person sees
you're right. However, I'm doing my the same number in aquaculture. I'm iran issue differently than we do, it may
best to get everyone mad at the samerossfire. | feel my humanness acutely not be an ethical problem, and they don’t
time (wild or farmed variety) - equal I don'thave much figured out, make lotshave to be the enemy.
opportunity offender. If you feel left of mistakes, don’'thave enoughtimeand  The people with quiet voices must
out,drop me aline and I'll see whatl camever seem to do anything perfectlybe heard, the people in the small coastal
do. Anyone else feel that way? communities, people without education

Justfortherecord, | believe you'll Because of the kind of work | do, and without jobs who will never be
be hard pressed to find a better healtheople in my little community of heard unless we learn how to listen. We
food than B.C. salmon - wild or farmed.Campbell River, who face similar strug-have a profound social trust. We need
I try to eat salmon at least once a weelgles, come for answers. Environmenta¢ach other.

But this is about much more thanpeople (who often work for token pay- The broader social and environ-
the B.C. salmon controversy, which isment, if any at all) wonder if they’re at mental issues that we must unavoidably
justablip onthe screen. Ittouches everimpossible odds, spinning their wheelsaddress among ourselves, as professional
important environmental and social is-being ignored, co-opted and divertedbiologists, will be atest of our collective
sue we struggle with in our unimagina-getting nowhere. Industry people feeimettle. We have a common base of
bly complex and too often adversariakhey fight simple rhetoric, and that theprofessional learning, and acommon set
society. As we mature as an Associatiorsubstantial issues they should be workaf professional ethics thall of us must
we’lltake our focus off avery narrow seting on are left hanging because theyigorouslyrespect. That should help as
of professional problems that we com-don't “sell” well publicly. we strive to show leadership in the
miserate over, and we’ll struggle with Thetruthis, thisis really hard. We D
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Implications of Holding Diseased Fish in Open Net-Pen Fish Farms and
the Potential Impacts on Wild Fish and Adjacent, Disease-Free Farms,
with Particular Reference toInfectious Hematopoietic NecrosidHN) John H. Werring

Introduction in fresh water during spawning and the source of the virus infecting
(Bootland and Leong 1999). salmonids in the wild is unknown, it is
Several BC fish farms, some of IHNV can survive in fresh water clear from the literature that infection
which are centered in the Broughtonfrom three days to several months (deresults from exposure to the virus. Fish
Archiplelago (Johnstone Strait), havepending on temperature, microfloraanddo not become infected when held in
experienced, and are currently experielectrolyte concentration) and in saltpathogen-free water (Bootland and
encing, outbreaks of Infectious water for several weeks (Toranzo and_eong 1999; St-Hilaire et al. 2001).
Hematopoietic Necrosis Virus (IHNV). Hetrick 1982; Bootland and Leong Both juvenile and adult fish can
Inthe case of infected farms where fism 999).  Having said this, sources obecome infected when exposed to
are (or will soon be) of marketable sizereservoirs of IHNV in the marine envi- waterborne viral particles (Bootland and
(2kg orlarger), the standard practice isonment have not been identified in theLeong 1999; St-Hilaire et al. 2001). In
to leave infected fish in the water andjiterature (Bootland and Leong 1999) some cases, exposure to IHNV in water
allow the disease outbreak to run itsyith the possible exception of someforonly short periods of time and at low
course. Apparently, this is done tosaimonids (sockeye salmon) and maeoncentrations can result in rapid and
minimize losses to fish farmers, sincerine pelagic fishes (herring) thathave, inwidespread infection (Bootland and
infected fish that survive the diseasesome instances, been found to harbouteong 1999). Also, the virus can be
outbreaks can be marketed for humamhe virus. No naturally occurring marine transmitted horizontally (from fish to
consumption once the outbreaks haveeservoirs, or vectors of transmission fish) through water (St-Hilaire et al.

subsided. for this disease have ever been found2001).
_ o Quite simply, there is no known marine
Infectious Hemaotpoietic source for the virus. Further, itis thought|HN\ and Fish Farms
Necrosis (IHN that, under natural conditions, it is un- _ _ _
(IFAN) likely that fishes in the sea would be- IHNV-infected fish held in net

IHNV is a naturally occurring come infected simply through contactcages shed the pathogen into the envi-
pathogen endemic to the Pacific North-with ocean water because of the higfonment. Thisis done through a variety
west. It is found in both fresh and dilution factor (Bootland and Leong of routes including mucous, feces and
marine waters. However, the majority 1999). decaying dead fish (Ferguson 1989).
of documented outbreaks of IHNV in Although the epizootiology of These shed pathogens then enter the
wild Pacific salmonids have occurred|HNV is not completely understood, ...continued on page 12

broader community. Let’s contribute

the best part of each of us. Ed Britton has worked variously in wild salmon stock enhancem{nt,

stream rehabilitation, Federal governmentfish hatcheries, private fish hatch-

Ed Britton, R.P.Bio. eries, and in education. Mostrecently, Ed has worked as a college eddcator
in environmental impact assessment, and he is presently Associate Qean -
Reference: Trades, Technical and Tourism Programs at North Island College. He has
' administrative responsibilities for the environmental and aquaculture téch-
Wilson, D.C. (unpubl.$ocial lit- nologies, nautical sciences, professional diving and drafting programs. Ed
erature review for the knowledge in researched professional development among professional biologists &s part
fisheries management projeletstitute ofaMasters in Leadership and Training degree (Royal Road University)jand
for Fisheries Management. served a term as a member of the Board of Directors of the APBBC.
Willemoesvej, Denmark. 0
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... from page 11 infected fish farms, it is likely that the the authors provide no explanation for
farmsin question are creating reservoirthe sudden appearance of IHNV anti-
_ for this disease, where such reservoirBodies in the affected chinook. How-
water column surrounding the net pengave not previously existed (beforeever, the most likely path of exposure of
and/or the sediments below them. Thgaimon farming). As a consequencethe chinook to IHNV would have been
pathogens are then free to disperse inf@ere is a very real danger that wild fistransmission of the virus through water
the surrounding seawater. migrating past the infected farms will befrom the sick and dying Atlantic salmon
There is uncertainty as to how faraynosed to the virus at levels they wouldheld atthe fish farm. After all, Ferguson’s
and in what concentrations shed virugiherwise not encounter in nature. Furwork (1989) proves that IHNV infected
particles might travel away from in- her fish farms located several kilomedish in net cages shed pathogens into the
fected farms on ocean currents. Howges away from adjacentfarms that expeenvironment and St Hilaire et al. (2001)
ever, recent research conducted by thgance disease outbreaks could themeonclude from theirwork that such trans-
federal Department of Fisheries andg|yes pecome infected by shed partimission of the virus through water is
Oceans in the fall of 1996 and 1997 es travelling on ocean currents. possible.
showed that the dispersion of chemical  There s also some evidence that  Inotherwork, Traxler and Richard

dyes from open sea pens in New Brunssyongly suggests that IHNV-infected(1996) found high titers (the number of
wick ranged from a few hundred metres

to afewthousand metres during the first
two to four hours after release of the dye “...itis logical to assume that when there is an outbreak

(Page et al. unpublished data). These LNV gt any given marine fish farm, a large expanse of
data suggest that viral particles, too,

could disperse over long distances away the sea surrounding that fish farm will contain an elevated
from infected farms in very short time  viral load...”
periods. However, unlike the dye ex-
a single “chemical” release, viral parti-farmed fish can transmit the virus toinfectious virus particles present in a
cles from diseased fish are shed into theearby, uninfected fish in the marinesuspension) of the virus in tubesnout
water on a continual basis during a disenvironment without direct fish to fish and shiner perch collected at a fish farm
ease outbreak (Ferguson 1989). Fucontact. St-Hilaire et al. (2001) con-undergoing an IHNV epizootic. This
ther, itappears as though IHNV diseasducted a study designed, in part, to destudy also strongly implies that marine
outbreaks at fish farms can last for sevtermine whether fish exposed to IHNVfish in close proximity to fish farms
eral months (St-Hilaire et al. 2001).could transmit the virus to other fishexperiencing an outbreak of IHNV can
Giventhat viral particles are being shedvhile in salt water. One of their conclu-become exposed to the virus.
on a continuous basis during an outsions was that transmission of IHNV The scientific literature clearly in-
break and given that the virus can surthrough water without direct fish to fish dicates that virtually all species of Pa-
vive in sea water for several weeks, oneontact was possible. cific salmon are susceptible to IHNV
can assume (based on the DFO dye Apartofthe St-Hilaire experiment (Traxler and Richard 1996; Bootland
dispersion studies) that over the coursmcluded a field study where IHNV-free and Leong 1999; World Organization
of several months, live IHNV viral par- chinook salmon were held in pens adjafor Animal Health 2001. Since the mid
ticles could be carried several kilome-centto a salt water net-pen site where atB60s, strains of IHNV have caused
tres away from infected farms on oceamutbreak of IHNV was occurring in epizootics in sockeye, chinook, chum
currents. Therefore, it is logical to asfarmed Atlantic salmon. While Atlantic and Atlantic salmon, rainbow trout, cut-
sume that when there is an outbreak afalmon at the infected farm were dyinghroat trout and steelhead in North
IHNV at any given marine fish farm, a of IHN, all of the chinook salmon testedAmerica (McDaniel etal. 1994; Bootland
large expanse of the sea surrounding thatere negative for IHNV-specific anti- and Leong 1999). Additionally, several
fish farm will contain an elevated viral bodies. However, atthe end of the studgion-salmonid species, including marine
load relative to normal background lev-at least 22 of the chinook salmon testedesident fish such as herring, tubesnouts
els. seropositive for IHNV antibodies, sug-and shiner perch are susceptible to this
Thus, by allowing IHNV-infected gesting that some of the chinook hadlisease (Traxler and Richard 1996; Kent
fish to remain in the water at IHNV- beenexposedtothevirus. Interestinglyetal. 1998). Further, we know thatonce
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fish have become infected with IHNV, could lead to less drastic mortalities (15in place in BC that call for isolation and
all susceptible species can suffer higl30%). There is the further risk of IHNV management of all IHNV positive fish
mortality rates. Generally, the smallebeing carried by these returning fish intdarm sites to prevent spread of the dis-
the fish, the more sensitive it is to thewatersheds that have, heretofore, bearase (BC Ministry of Agriculture Food
virus (Bootland and Leong 1999). Yolk-IHNV free. In doing so, infected fish and Fisheries - date unknown). Affected
sac fry and fish up to two months of agecan then transmit the disease to thefiarms are deemed to be isolated sites.
are highly susceptible, with mortality offspring (Bootland and Leong 1999).Movement of all equipment and vehi-
often over 90%. The mortality of older With mortalities as high as 90% beingcles (including boats and planes) and
fish up to six months of age is lower butdocumented in very young fish, it ispersonnel is minimized, if not prohib-
can still be as high as 50% (Bootland angossible that virtually an entire year clas#ted. Where staff have to move between
Leong 1999). With respect to non-of salmon fry could be destroyed in thissites there are strict disinfection proce-
salmonid marine species, herring weravay. In the case of both juvenile anddures. Boats, float plane floats and
found to suffer mortalities exceedingadult migrating salmon, fish so infectedequipment must be sterilized. All sick
25% when exposed to the virus by im-<could survive infection and continue onand moribund fish are to be removed
mersion (Kent and Poppe 1998). Fiwith their migration passing by IHN- and disposed following strict sterile pro-
nally, there is strong evidence that fisHree fish farms containing Atlantic cedures and any mucous, feces, or blood
that do not die from exposure to thesalmon. This species is known to bdrom dead and dying infected fish must
virus become carriers for life, and formhighly susceptible to this disease. Thaot be allowed to enter the water. Fi-
potential reservoirs of the disease in theesult could be catastrophic losses toally, affected sites are to remain fallow
marine environment and can pass thiish farmers if the disease takes hold ofor up to three months following an
disease on to other fish through the wathose farms. outbreak of the disease.
ter (St-Hilaire et al. 2001). Given that Traxler and Richards The BC IHNV infection response
(1996) and Kent etal.(1998) have showiprotocol is in conflict with the current
Implications of IHNV exposure that non-salmonid marine resident fiskpractice of allowing fish farms experi-
to Wild Salmon and Fish Farms species are also susceptible to IHNVencing IHNV epizootics to keep infected
there is also concern that the virus mafish in the water. This can last for

Spring is the time of year whenbe spread from farm to farm and/or fronrmonths atatime, as the disease outbreak
millions of wild salmon are migrating fish tofish via suchlongranging, pelagicruns its course. During this time, virus
into (adults returning to spawn) and ouspecies like herring. In fact, observergarticles shed by infected fish can be
of (juveniles leaving natal streams to g®@f the harvest of juvenile Atlantic salmoncarried through the open net pens and
to the ocean) hundreds of coastal streanfsom the January 2002 IHNV outbreakspread on ocean currents. Highly sus-
Herring are also migrating to their ma-at Cliff Bay, Simoom Sound reportedceptible, migratory, pelagic and benthic
rine spawning grounds. Millions of fish that an estimated three tons of herrin§sh species can interact with, and come
could be migrating past fish farms thawere found inside the net pens with thén contact with, sick and dying fish.
are currently experiencing IHNV out- infected Atlantics (Art Dick, Hereditary They are at risk of becoming infected
breaks and where infected fish beindchief, Musgamagw Tsawataineuk, perthemselves and carrying the disease far
held in the water. sonal communication). Itis obvious thatafield.

There is a substantial risk that botrthe herring could freely swimin and out
adults and juvenile salmon migratingof the net pens and thereby come intRecommendations
past fish farms where IHNV epizooticsdirect contact with IHNV infected fish _ _
are occurring could come into contac(a more likely route of exposure), possi- ~ Atthe presenttime, aside fromthe
with the virus when passing by the in-bly picking up the virus and then spreadsurface quarantine procedures that are
fected farms and can, themselves, beng the disease further afield. putin place on IHNV-infected fish farms,
comeinfected orinfective. Inthe caseof ~ In addition to the possible directthe only real solution tofurther prevent-
out-migrating wild juvenile salmon that impacts on wild stocks and farmed fising the spread of IHNV from infected
have not been previously exposed telue to these wild/farmed fish interacfish farms to the surrounding environ-
IHN, infection could lead to massivetions, there is obvious concern aboufnent would be to immediately remove
mortality (upwards of 50-90%) should spread of this disease from farm to farn@ll fish from the water at fish farms
an infection become an outbreak. In th&iatransfer of personneland boats. Cur-
case of returning adult salmon, infectiorrently, there are processes and protocols ...continued on page 14
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... from page 13

where an outbreak is detected.

In the

Pathology of Fish. lowa State Univer-Julien and R. Losier (unpublished).
sity Press. Ames

Research onthe Dispersion of Sea Louse
Pesticides in the Marine Environment.
Kent, M.L. and Poppe, T.T. 1998. Posted on Federal Department of Fish-

meantime, there is great need for apjseases of seawater netpen-rearegties and Oceans Canadaweb site, Mari-
effective vaccine to preventinfection ingaimonid fishes. Pacific Biological Sta-time Region (http://www.mar.dfo-

the first place. There is currently as;jon Namaimo.

program in place to attempt to find a

vaccine for IHNV, butresearchers have
metwith little success. Inthe absence of Richard, S.C. Dawe, G. Prosperi-

mpo.gc.ca/science/review/1996/Page/
Page e.html).

KentM.L.,G.S. Traxler, D. Kieser,

St-Hilaire S, Ribble CS, Traxler

progress on the vaccine fro_nt, one S_Ol'-borta,J.Ketcheson,T.P.T. Evelyn. SurGS, Davies T, and Kent ML. 2001.
tion would be to move the fish farmingyey of Saimonid pathogens in OceanEvidence for a carrier state of infectious
industry toward some kind of closed-cayght Fishes in British Columbiahematopoietic necrosis virus in chinook
containment operation and away frontcanada. Department of Fisheries andalmon Onchorhynchus tshawytscha

open net-pens. However, this wouldoceans, Pacific Biological Station,Dis. Aquat. Org. 46(1):7-14.
also necessitate the need to develop tecyanaimo, British Columbia, VIR 5K,

nologytofilter/and or treat effluentwater cgnada. In American Fisheries Soci-

Toranzo A.E. and F.M. Hetrick.

from closed- containment facilities t0gty's Fish Health Newsletter, Volume1982. Comparative stability of two

kill any waterborne virus particles thatpg 1998

may be discharged from an infected
farm. Another option would be to forgo

salmonid viruses and poliovirusin fresh,
estuarine and marine waters. J. Fish Dis.
McDaniel T.R., PrattK.M., Meyers 5:223-231.

the culture of species that are highlyr R Ellison T.D., Follet J.E., Burke

susceptible to IHNV, like Atlantic 3 o 1994. ALASKA SOCKEYE
salmon, and cultivate less susceptiblea| MON CULTURE MANUAL. Spe-  First

Traxler, G.S.and J. Richard. 1996.
detection of infectious

species like chinook and/or coho. Howzig| pyplication Number 6. Alaska De-hematopoietic necrosis virus in marine
ever, evenifthelatter stepistaken, thergartment of Fish and Game, Commerfishes. Fish Health Section/AM. Fish.
would have to be measures in place tgjg] Fisheries Management and DevelSoc. Newsletter 24(3):7.

deal with disease outbreaks should theysment Division, Juneau, Alaska 99802-

occur. 5526. World Organization for Animal
) _ Health 2001. International Aquatic Ani-
John H. Werring, M.Sc., R.P.Bio. Page F., B. Chang, W. Ernst, Gmal Health Code. Part 2 i

Staff Scientist
Sierra Legal Defence Fund

© April 2002
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Scientific Communication T

Introduction fessional and unprofessional conducta client, that first report may come back
BioLine, with this Issue on salmonto haunt us as something that we regret
Why this article? Andinthisissue aquaculture and sea-lice, is raising thevriting — it was so ambiguous, or even
of BioLine? Itis here because the topigevel of communication on the topic towrong. Gradually we got the hang of
ofthisissue has generated agreatdealgfat of a refereed scientific journal. Itscientific communication, more or less,
controversy over the pastyear. The corseemed appropriate to me to write thisome of us better than others.
troversy has been notonly on the subjecrticle at this time, and submitittothe  Also, we all get sloppy sooner or
matter (sealice and salmon farms) butogditor of BioLine for this issue. He later, and communicate something in a

how the subject matter has been comyccepted it, so here it is! way that we later regret. | hope this
municated (conference presentationsand  There has traditionally not beenarticle helps the experienced as well as
on the internet). much help available to inexperiencedhe novice.

As the format of the communica- scientists in scientific communication.
tions has been anissue, thenitis WOI’ﬂ'Degree and diploma programmes might/erbal and Written
while to step back and check out whytequire a course in English—often mean- o mmunication
scientists communicate and how weng English Literature not Scientific
should do so. Writing. Some students were lucky in  There is a substantial difference

Our objective in scientific com- that in their training programmes theybetween verbal and written communica-
munication is to pass on credible inforyere required to undertake a self-dition. Written communication allows us
mation obtained by the techniques ofected project, report it in writing, or more time to think about content. Verbal
science (data gathering and analysispyen make a verbal presentation to theommunication, even if read to a Con-
and to presentaccurate and precise COBfass. ference or Workshop from a text, sooner
clusions based upon the information. There are some self-help booksor later requires unprepared dialogue.
We hope that our information and conand articles available — | wrote anessay A Conference requires the most
clusions can, and will be, verified by on the topic some 15 years ago (see gprmal verbal communication. You can
others, using similar or different10-12in Ellis 1989). This however washave a script to glance at now and then.
protocols. We do our best to obtaimefore the internet and professional regyou can also read it; but only do so if
verifiable data, to analyse with statisti-istration became important to us. Theyou want to bore your audience, espe-
cal techniques where appropriate, and fpternetis nowadays very important botftially if they each have a copy of the
be logical and objective in drawing con-as a medium for scientific communica-script! Better yet, have a set of notes
clusions. We are aware that sometimegon, but also as a source of do-it-yourwith you (in large print). Best of all have
we may have missed certain points, Ogelf help in writing. A search on the webaudiovisual aides, which you can use as
that further scientific investigation may for “Science Writing” will provide you your prompts, and improvise a chat about
show thatwe were wrong (more or lessinany more helpful references than | caeach one. Your improvised chats will
in our sampling or conclusions. Sciengive here. flow easily after several similar presen-
tific communication is part of dialogue, Generally we are leftalone to writetations. If you do repeat a presentation,
not just one way. Dialogue needs to bgyr first report (or section of a reportmake sure that you adapt it to the next
precise and objective if it is to be in-|argely written by others), and then pasaudience, making changes as appropri-
formative and useful. it by friends, mentors or a supervisor. Ifate. Do you remember that Engineer

Inthe currentcontroversy, some olwe were really unlucky (or daring) wewhose identical talk you have heard six
the internet communications have beegentit (without comments from a friendlyor more times?
so non-objective and imprecise thattheyeviewer) directly to a client or to a Power Point presentations look
have verged on *behaviour unbecomingefereed scientific journal. Our manu-good, but they do inhibit impromptu
a professional biologist”. Others mayscript may have got trashed, and we had
have overstepped the line between prap start again. Even worse, ifaccepted by ...continued on page 16
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... from page 15 or which sections of a scientific journal expect the media to present a one-sided
are refereed and which are not. Theeview.
questions. Overheads or (the almost fofnagazine New Scientist for example Legal judgments can be poor in

gotten) 35 mm slides are much les as refereed articles, but also acceptscientific terms. They are based on le-
formal. Choose whichever is best fOIarticIes from science journalists whogally acceptable and documented infor-
your presentation. In general Powermake a I_iving Writing media-type ex- ma_tion. A_jud_gmgm may reject datg
Points are good for Conferences: but ndioses. W|thoutte_chn_|cal documentationwhich asmer\tlst_Wlll accepton th(_a basis
Workshops (unless you are a guesTh'S issue of BioLine has ha_ld sometha_t most scientists most of the t_|me do
speaker and don't want ir],[erruIO,[ionsrefereelng,bytb_ec(?lusethe artlc_:leswermglr pest to be accurate, precise and
until you have finished). the result of invitations, the Editor hasobjective, rather than whether he or she

The least formal verbal Communi_aIIowed some leeway in the level of kept the specimensin alocked closet to
cation s dialogue (over a drink or whatSUPPort for opinions pre§ented. _ which there was qnly_one key and that
ever). Listening is as important as talk- A report to supervisor or clle_nt was held by the §glentlst, o) nqbodyelse
ing. If you don't listen carefully, and should strive to re_ach';he_:level requiredcould have falsified the specimens or
respond precisely, you may give thepy a refereed scientific journal. How- data sheets!

impression that you are evading the ic€ver, a client is not a specialist (that's

sue raised, or that your data is weak an§f"y You are the client’s specialist con-Primary, secondary and tertiary

won't stand close inspection by othersSU|tam)' Spmeﬂ_mes yourstpenvisormaya, jayys
be a specialistin a very different field —

- ot for example sometimes biologists re- Written communications tend to
Written Commuinication port to engineers. So a biologist has taome in three levels of data reporting
Credible, possibly credible and non- be careful that his or her report has ha@nd reviews: original data reporting

some critical review by an appropriatewith some review of the data for analysis
colleague. As | wrote above, we all getand drawing conclusions and/or making
sloppy on occasions. recommendations. These can be called
There is another new problem in primary reports; and should be read, and
_ - ' reportwriting for a client or supervisor. the data credibility appraised, by anyone
you willeventually be ignored as a scl-fen, these days, a consultant or eminterested in atopic. Never forget that a
entist. Authors of articles which are Onlyployee is required to present data angbroject scientist can make errors in sam-
€onclusions in a format set by govern-pling design, data gathering and analy-
: MMent regulators, which may not be re-sis, and can make logical errorsin draw-
factually correct rather than being aryy appropriate to a particular site oring conclusions or making recommen-
unsupported opinion statement) will b&,5iect. you just have to do your bestdations.
treated asweak scientists. yith the text; and squeeze items which  There are also reviews of primary
__The most credible scientific writ- 5¢ sjte.relevant into section headingseports, best written by someone who
Ing is in the refereed technical journalsyeqjired by the protocol. Sometimes has written some of the primary reports.
or in books from the most prestigiousyeegeq data or analyses for the arguFhese can be very useful, when written
scientific publishing houses. This is be,an presented, but not allowed for byby someone with data-gathering experi-
cause any articles, books or book chane report protocol, can be slipped in agnce, who knows the pitfalls of doing
ters will have beenrefereed and stated a3, Appendix, the actual work. These can be called
credlple, by_one or more referees with The least credible reports and re-secondary reports.
experience in the topic addressed.  ieys are those which are anonymous,  Finally there are what  call tertiary
Note thatresearch papers will onlyas i the public media such as newspareviews, written about a topic by some-
publish original data — once published e radio and television. In anony-one who is relying on the secondary
the dataare nolonger original, and wort, s articles no-one is taking responsireports, not the primaries. Tertiary re-
be accepted for publication again. Sejjiry for credibility. In principle, disbe-  views have to be treated very cautiously.
beware premature distribution by internef;q, o anonymous articles. The publicConclusions in the primaries and sec-
~ see below. . . media are in the business of sellingondaries can be misunderstood, or even
_ There can be a problem in decidynemselves. Controversy seems to setlieliberately rephrased to match a terti-
ing what is a refereed technical journalpatter than approval or objectivity, Soary reviewer’s preconceptions

credible

Credibility is the name of the game
for scientific communication. If you get
a reputation for non-credible writing,
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A good example, providing a les-cordingly. data and conclusions by internet are at
son on how a series of primary, second- risk of having later publication in a ref-
ary and tertiary reviews can mislead-The |nternet ereed research journal denied on the
ingly escalate perceptions of impact, grounds that the data is no longer origi-

comes from environmental assessment ~ There is a new force in scientific nal. This is especially likely if one or
of the submarine tailings managemengommunication these days, and all scimore of the referees has received the
system at the Misima mine in Papugntists should be aware of its benefitgternet communication.
New Guinea. NSR’s (1997) primary and limitations. There is another risk to using the
review ofthe data showed thatthe greater ~ This new force is the internet. Itinternet for distributing your scientific
part of all the tailings discharged 1989-has two formats of interest and concer@ata. Your original results may get sto-
1996 had deposited, as predicted, in & scientists. Firstis email, secondisthgan or plagiarized. They can be pub-
bed >1.5 m thick extending over ~20web. lished by another author, and even if he
km2. A small area, measurable from  Email allows direct communica- or she references you as the source, you
NSR'’s charts, of ~0.1 kihad tailings tion from one person to another, or tthave lost the opportunity to publish your
30-75 m thick. Core surveys revealednany others. Itis possible to communigata.
bacteria and meiofauna on the tailing§ate results of your science directly in - |n principle, use of the internet for
not statistically distinguishable from ref- this way, but you give the receiver acommunication of original data is inad-
erence stations. problem. The receiver needs to knowjisaple. It follows that scientists should
Pearce (2000), in a secondary “persomething about the credibility and aupe careful how they express conclusions
ceptions” review, at a time when thethority of whoever is sending the email.and opinions on the internet based on
mine was preparing to close, exaggern general, if you as reader don’t knowgata which they are not providing at the
ated this to A carpet of tailings up to 75 the sender, be cautious about contenfime. It also follows that if it becomes
metres thick already covers 20 squaré@nd especially the conclusions. If the rgent to publish your data, you should
kilometers of seabed, obliterating allsender appears to represent an agensybmita short original note to a refereed
life.” Moody (2001) in a tertiary “per- €itherunknowntoyou orknownto havgjournal such as “Nature” with a fast-
ceptions” review, based substantially orittle prior credibility, be cautious. Ifthe track section. If you don't use a fast-
Pearce’ secondary review, escalated hender gets emotional be very cautiougrack publication route with results that
comments to “.a carpet of tailings 75 In short, an emailed communication isyou consider predict important unex-
km thick . (Note that the maximum almost certainly not a refereed docupected consequences in the near-term,
depth of the ocean is ~11 km!). ment. you are at risk of being disbelieved if
Reviewers and critics of environ- The web is even trickier. Itis pos-you present them verbally soon after
mental issues must use and refer to origible for a web-site to be formatted toreaching your conclusions.
nal data, not other persons’ prior reappearthatitis acredible agency.| have
views, otherwise they are liable to baséeen a web-site formatted to represelfpirofessiona| Registration

their opinions on other persons’ misunthat it was by the US Environmenta
derstandings or exaggerations. Protection Agency. Its content on the Professional registrationis largely

The Moody (2001) article is also topic was so different from what | knewan unrecognised force in scientific com-
polemical in form, and provides morewas the EPA’s conclusions, that I lookednunication. But professionally regis-
lessons in scientific communication. Scicarefully, and finally realized it was atered Biologists, Engineers, Lawyers,
entists should not write polemically, asfake. have also accessed the website &hysicians, etc are bound by codes of
they will inevitably generate polemical the Minerals Policy Institute. The nameconduct. These codes apply to whatever
responses. However, in controversiamakesitsound respectable and credibléhey write (as well as their behaviour).
environmental topics, even if they writeHowever, it is basically an anti-mining Particularly the codes apply to docu-
in the most objective fashion, they musvebsite, containing polemics against thenents to which professionals attach their
be prepared for personal attacks on thefpining industry, and presents opinionsiame and stamp.
credibility. based on non-checkable information. Conventionally, professionally

Readers of this article might like to There is currently no universally registered authors do not stamp a manu-
read the other articles in this issue an@ccepted agreement whether distribuscript which is sent to a scientific press

decide whether they are primary, section by internet comprises publication
ondary or tertiary; and treat them acOr not. Scientists who distribute their ...continued on page 18
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... from page 17 ance will be recognized in a new wayReferences

The stamp of an RPBio on a document

will mean that a professional biologistis ~ Web search keywords: “Science
for publication as a refereed article, boolstating that to the best of his or heWriting”
or book chapter. In contrast, a profesknowledge the document meets the rel-
sionally registered biologist (RPBio) evantgovernmentrequirements,aswell ~ Ellis DV 1989 Environments at
signhs and stamps reports directed tas being good biology and good sciencdrisk. Springer. Berlin, Germany. 329
clients or supervisors. The stampshows  What this means in practice is thaf’P
that the author has been judged comp&PBios, in their scientific communica-
tent and is following a code of conducttion, should have been following the ~ Moody R 2001 Into the Unknown

However there appears to be @ode of Conduct of the College of Ap-Regions: the Hazards of STD. SSC &

long-term trend in the community rec-plied Biology. The stamp of an RPBio!ntl books. London, U.K. 64 pp
ognition of professional registration. Ilton a document will have significantly

has long been recognized that a bluenore meaning than in the past. NSR Environmental Consultants.
print of a bridge or building (over a 1997 Review of Submarine Tailings
specific size) must be signed by a pro- Disposal, Misima Mine, Papua New
fessional engineer. In British Columbia,Derek Ellis, Ph.D., R.P.Bio. Guinea. Report to Misima Mines Pty.

a College of Applied Biology (CAB) is Biology Department, University of ~ and Pacific Placer Ltd. 37 pp.
now taking over registration of biolo- Victoria,

gists through an Act of the Legislature PO Box 3020 STN CSC, Pearce, F. 2000 Tails of Woe.
In future, an applied biology proposal orVictoria, B.C., V8BW New Scientist Nov 11, 2000, pp 46-49.
reportthat requires government acceptvellis@uvic.ca ad

Guidelines for Scientific Communication

1. Every time you write a biological document, or open your mouth to pronounce on a biological topic, your
credibility is on the line. Think first, then write or speak.

2. Write every report on your data, or any review of your’s and others’ data, with as much care as you woudld for
a refereed publication, whatever is the medium or format that you are using or are required to use.

3. Never treat your first draft as your final copy. Always rework the first draft; preferably several times.

4. Don'tdistribute original data by internet. Do submitimportant new data and conclusions to the fast-track sgction
of a refereed journal.

5. Never write an anonymous article or opinion piece. If you are not prepared to put your name to what you jwrite,
your brain s telling you something important. Don’t write that article —or if you draft it, then put it aside to rpad
itin ayear’s time.

6. Be careful when interviewed by the media. The interviewer is seeking sales-promoting stuff. If you can’t fesist
opening mouth without thinking, don’t open mouth.

7. When reading articles, or listening to other scientists, cautiously appraise their credibility in scientific terms,
especially if your preconceptionstch what they have written or are saying. Itis easy to let your critical facilitigs
slip when someone seems to be supporting what you have believed so far.

8. Ifinvited to write an article on a controversial topic, and on which you claim to have data and have exprgssed
an opinion, accept the invitation. If you don’t accept, you give the impression that you are not prepared tofallow
your data to be critically appraised.

9. Be prepared to change your opinion when new credible data is presented.
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8:00 — 9:00 am
9:00 - 9:15
9:15-9:30
9:30 - 10:30
10:30 - 10:50
10:50 - 12:00
12:00 - 1:30
1:30 - 2:00
2:00 - 3:00
3:00 - 3:20
3:20 - 3:45
3:45 - 4:15

4:15 - 4:30
4:30

2003 APBBC Annual General Meeting

May 8th, Dunsmuir Lodge, North Saanich, BC
“Getting Our Act Togethér

Registration and Coffee

Minister of Forest’'s WelcomeHon. Michael de Jong
APBBC President’s WelcomeMel Kotyk, RPBio.
The Future and the APBPanel, discussion and membership
Refreshment break

APBBC Business Meeting

Lunch

Legal Implications of the CAB ActRoberta Reade

Insurance ImplicationsKen Kehler, Morris & Mackenzie
Refreshment Break
The Act and theVoice of Science- Ed Britton. RPBio.

Panel Discussion‘Biologists and Legislative Implications —
From Streams to Sewag&aren Calla, RPBio., Dept. of Fisheries &
Oceans; Christine Houghton and Andy Witt, Ministry of Water,
Land & Air Protection
Wrap Up and Review

No Host Bar

M INICA AL IIF@I

Ken Kehler of Morris & Mackenzie

gave an interesting presentation
on the insurance implications of
the College of Applied Biology
(CAB) Act.

Participants in a panel discussion regarding the legislative implications of
the CAB Act. They are: Karen Calla, R.P.Bio., Fisheries and Oceans
Canada; Christine Houghton, BC Ministry of Water, Land, and Air
Protection; Andy Witt, BC Ministry of Water, Land, and Air Protection
(not shown). Paul McElligott, R.P.Bio. (standing), APBBC, served as
moderator.
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2003 APBBC Annual General Meeting

Douglas C. Morrison, R.P.Bio. (centre) is presented
with the Bill Young Award for Excellence in
Integrated Forest Management by Mel Kotyk,
R.P.Bio. of the APBBC (left) and Phil Blanchard,
R.P.F. (right) of the Assocation of Professional
Foresters.

Mel Kotyk, R.P.Bio., presents a token of appreciation
of Linda Michaluk, R.P.Bio., the APBBC’s Executive
Director, in recognition of her efforts on behalf of the
Association, particularly her efforts in support of the

passage of the CAB Act.

Mel Kotyk, R.P.Bio., presents the long-
service pin to members in recognition of 10
years of Membership in the APBBC. They
are (left-right): Doug Morrison (R.P.Bio. No.
152), David Polster (R.P.Bio. No. 148),
Donald Eastman (R.P.Bio. No. 147), Linda
Michaluk (R.P.Bio. No. 146), Maureen
Ketcheson (R.P.Bio. No. 160), and Bruce
Pendergast (R.P.Bio. No. 162).

Association of Professional Biologists of British Columbia,
#205-733 Johnson Street, Victoria B.C. V8W 3C7



