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Global Warming : Its Effects on Fish Resources

T HE atmogpheric cone
entration of major
greenhousce gases (COq,
N ‘n*. Niﬂ and CFSs) have beuvn
mcreasing significantly since
the last centuries due to the
accclerated anthropogentic
aciivitics such as losstl fuel
buming. deforestation, enha-

nced” agricultural practices
and chlorollurecarbeoen
production carried oul bj’
imodern. man to keep the
lwheels of civilization rolling. In
art. the .‘H'T"!'H"lhphl.'i'ﬁt 00,
Chy NoO were quits stable for
b 'h!'rl._s-r il VCArs before the
viusirial revolution thal
subrstyuently swept the giobe
concentiations ol COo

MEVE INCTCAsCd rom 480 PPV
{parts billon by volumc]
re industrial revolution
to over, 360 PPBV and are
rising at-an annual rate of
@.3%, Methane concentrations
imimﬂlﬂlmtﬂﬂﬁ.ﬁﬂ
te 1.0% per year. The
concentrations of
chloroflurocarbons art increas-
ing by 4 to 11% per year.

It 18 estimated that a dou-
bling of COg9 concentrations
would eventually raise average
global t tures by 2 o
50¢c higher than they havc
heen over the last one hundred
thousand years.

If greenhpuse gas eonccon-
Lrations confinuc o grow as
they have dope in recend
decades, the effective doubling
would occur by about the year
2000. ' means the increase In
global average temperature
would be effectively felt in and
around the year 2030. The
sreenhouse effect, inspite of
the alarm sounded by the envi-
ronmental sclentists, is a
natural phenomenon for the
planet we ltye in. Bul neverthe-
less, the Increase in atmo-
spheric temperature, will have
profound eflects on climate's
sensitive systems such as
| lorests, agricujture and fish-
~ries. Thus who manage

natural reseurces such as
Heherics should begin 1o take

thesc nalfcs mto acscount

Climgate Change and

Marine Fisheries

Fish respond directly to
wean environment rather than
thut of atmosphere. It is thus
dillicult 1o predict the possibic
eficet of elimatic changes on
wa fish resources unless we
develop clear understanding
how marine environment
would respend to the chan
it the atmosphere. .

Ihere are many conflicting
ideas about such effects. Some
people pelieve that global

warming would result in an ac-.

celeration of coastal upwelling,
whereas others Indicdte that it
would reduce coastal up-
welling, Aecording to some,
there would be a rapid expan-
sfon in gea area duc to global
warming. On the otherhand,
many resecarchers think Jittle
change would Hkely to occur in
sen Jevel in the southern hemi-
sphere

Yet we know fhat in ocean
there are specific zonatfon for
habitat of all fish including
those commercially important.
Any changes in sea efther on
Lhe compression or expansion,
the areas of specific fisheries
woilld be disturbed substan-
tially resulting the reduction of
abundance of fish. However, it
. would lafgely depend on how
'the reproductive processes of
fish and ocean ecosystems do
respond to such changes in
slmosphere. 1t is not
‘héw oecan circulation will be
affected which has tremendous

ycl clear .

impact on fish mics.

Yet, we should give due im-
portance (o the ellect of global
warming on marine fish. As a
frst step we should prepare a
global inventory on exact loca:
tions of commercially impor-
tant marine [isheries which
might be vulnerable to the po-
tential effects of climate
¢ hanges. This would enable us
1o pinpoint the areas where we
would keep constant vigilance
against changes in marine
ecosystems. A close co-opera-
tion between public policy-
makers and men ol science at
the regional level under the
wnbrella of VBO 0 locus elfec-
tively environmental

This would [acilitate to
develop a warming system
against such odds. The scien-
tists of vulnerable arcas should

by Dr Shahadat Ali

species and many allow for the
reunion of the now disjunct
warm tolerant

However, tions
must be made cautiously if the
casual aspects of past and fu-
ture warming are different, as
they would seem to be in this
instance.

On the otherhand, melting
ol land -based ifce would mostly
occur in northern regions and
circulation pattern along the
coaslal water in the estuaries
ol north hemisphere and simi-
lar situation might occur with
less intensity in estuaries ol
southern hemisphere.

Thus, patterns of [aual dis-
persal may well be different in
the future for the estuaries of
northern hemisphere and it
may be true for other coastal
waters of the World.

Yet it is dilficult to make
gencral prediction of this end.

But nevertheless, the increase in atmospheric
on climate’s sensitive systems such as forests, agriculture
Thus who manage natural resources such as fisheries should
begin to take these changes into account.

and fishertes. Th

€ in thermal regime
m by atmospheric sci-
entists, limnologists have es-
timated potentfal changes in
scasonal thermal structure and

of major fish fauna of
Lake

With climate warming habitat
for warm, cool, and cold water
fish would expand in Lake
Michigan whereas cold watcer
habitat for freshwater fish
would shrink In Lake Eric
Lake will Mkcly
influence the effects of climalc
change on thcrmal habitat of
fish. The habitats ol cold water
fish like lake troul, Salvelinus
namaycush, lake white fish,
Coregonus clupeaformis, in
large and deep lakes like that
of Lake Michigan will likely be
shifted to decpecr water with
thermockn in summer.

But in shallower lakes, we
expect that cold water habital

f
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o body for assessing and
m:milluring global :-Tﬁ'rmtt

changes with major fish stock
ol L ; - .
"fistuarine Fisherics
The estuary and ncarshore
systems arc the most produc-
tive aguatic systems on carth.
Around the world estuaries
serve as migration paths for
anadromous and catadromous
fish, nurseries for vertebraic
and invertebrate larvae, fced-
ing grounds for transact organ-
fsms, and year-round habitat
for a variety of species. | many
paris of the world the estuar-

jes and coastal systems sup-

port intensive commercial and
recreational fisheries.

The global warming,
though therc exists somc dis-
pute in its timing and magni-
tudes, would adversely alfect
the estuarine fisheries in Lhe
ncxt century. Higher tempera-
ture is likely to melt signifi-
cant areds of glacters round
the globe leading to expansion
of oceans, loss of many coastal
wetlands, and increase in
salinity which could cause a
drastic decline in estuarine
fisheries.

At least five environmental
factors of significance to estu-
arinc and coastal tems
might be modified as climates
warm. These are, seca level
rise, water-column warming,

precipatation, salinity in-
crease, wind and  walter
circulation. ; '.

A prehistoric ¢xample ol

similar heat related mwodilica-
ton is known to us. During the

period Some cstuarine and in-
tertidal benthic [auna (both bo-
ral and warm tcmpcrate] have
disjunct ranges along the
northwest Atlantic coast from
labrador to Cape Cod. Warmer
disjuncts such as the com-
mercially important hard clam,
Mercenaria mercenaria, and
castern oyster, Crassostrea vir
ginica, are predominantly
southernly species that have
Cape Cod as their northern
lmit of main abundance. ¥

A the beginning of the pe
riod of global warming thec es-
tuarine fauna would have been
mainly boral due to incrcascd
temperature. With this pro-
poscd historical ‘scenario in
mind, one can hypothesize
that the expected northward
extension of warmer condi-
tions will Again displace boral

It is even more difficult to

beyond broad generalizations
to make specific predictions
because we have little relevant
data in our hand.
Nevertheless, global warming
would greatly influence specics
distribution and restrict

species diversity since some of

the fish and other organisms
are intolcrant to fincreascd
temperature which is a master
factor aflecting all vital forces
viz.;, feeding, growth, and
reproduction.

We know that high temper-
ature results in an increascd
demand for dissolved oxygen
among Lhe estuarine organisms
due to increased rate of
ectothermic metabolism. The
supply of dissolved oxygen dur-
ing this period would be
reduced further because the
water at higher temperature
loses capacity of holding
oxygen. Thus, population
which are sensitive to hypoxia
would probably be aflected due
to global warming.

It would largely result
"habitat squeeze” in relation to
temperature increase along
estuaries of the would. The
scssile species of the estuaries

would possibly face total de-

struction due to the extreme
anoxia or hypoxia that might
result from warming in climate
whereas the mobile specics,
which can avoid such condi-
tion, would migrate towards an
areas with suitable climaltce
conditions and thus would
escape death.

It is broadly believed thal
due to global warming estuar-
ine and coastal systems could
experience poleward retrcat of
cold: tolerant species and
range expansion of warm tol-
crant species, Thus we may as-
sume that in many parts of the
world, some fisheries and
aquacultural enterpriscs based
at estuaries would benefit from
the results of climate changes
and other would suller loss.

Freshwater Fisheries

Drastic changes (precipi-
tation patterns, hydrologic
cycle, stream f[low patterns,
ground water recharge and
release, lake level, rainfall,
cte.) in [reshwater systems duc
to global warming would ad-
versely affcct the freshwater
[isheries.

Using

information on

will become squcezed between
thermocline and the bottom or
by anoxic conditions The
changes in maximum sumimr
temperature and minimum
winter temperature will allcat
hydrographic and geographic
distribution of fish in lakes and

slreams.,
At the species assocla

tion/ccosystem level, climate
warming is cxpecled Lo
incrcase productivity at all
aqualic tropic levels at a par-
ticular location by about 10-

20M por 1°C increase in tem

perature. Shifts to warmer
willer species assemblages arc
expected to accompany the In

creasc in production in aqualtic
ecosystems of tempcrate
zones. Climate changes will
alter annual and seasonal
precipitation patterns. This in
turn, would possibly aflect lake
levels and stream flows.

Changes in water quantily
would likely be followed by
changes in water quality
resulting from changes in
concentration of fons,
dissolved gases, and organic
materials. However, the cxacl
status of productivity ol
freshwaters due to global
warming can hardly be
ascertained as the ecological
linkage between climale,
aquatic habitat. and fishcrics
resources in the changed
situation is yet 1o be
understood clearly.

Fisheries of Bangladesh

There are two sets of con:
(licting opinions about changes
in arcas of land mass to be ¢x-
pected in Bangladesh due 1o
global warming. Some people
think that most of coastal areas
including the Sunderban and
other low lying land mass of
the country would possibly be
engulfed by the expansion of
the Bay of Bengal. Some high
land at the coast such as
Khulna Patuakhali and Barisal
would likely to become iso-
lated islands.

If the above changes occur,
it would result 1 a drastic
deeline in lish population.
BBecause the coastal arcas
including the Sunderban serve
as nursery grounds lor Penacus
spp.. Macrobrachium roscn
bergii and many other com-
mercial fish like Pangasius
pangasius, Johnius spp., clc.
With the cxpansion of sea.

and Lake Ene. -

salinity would also increase in
fgnlaarndmltmi: I-ls} y u:'ff“f .
most ol the freshwater [ish
thereby reducing fish produc
tion from inland waters (o a
great extent.

On the contrary, there are
rcagpons to believe that global
witrming bring about a
itle

WO
cha in the present
nrvas of mases of the

country, there would be
little wafming in southern
hemisphfre at h latitudes.

¢ to global warming
there would not be
cx of the Bay to
substantial areas of coast
lant) of Bangladesh.

Moreover, the huge quanty
ties of silts now being
feposited annually by river sys-
terns at the sca bed and estu
ary would also help to min-
imise the sk of inundation of
land mases of the country. But
siill the [ishertes of Bangladesh
would likely be aflected ad
virscly lor the increased tem-

lure.

If the changes in climate
aflect the rainfall in monsoon,
this would have importani
effect on major carps, hilsa
and other important {isherics
ol the country. Rainfall also
influences paltterns of
reproduction and recrultment
of shrimp. On the otherhand
the Inland [isheries ol
Bangladesh would possibly lace
a grealer risk of destruction by
precipitation modification due
to global warming The higher
precipilation rate would dry up

most of the perennial waters |

during summer

This would reduce the habi
tals and reproduction ol most
of subsistence fisherics which
coniribute to a large extent
(nearly 70%) to the national
fish production. As the 90% ol
our population mostly depend
on [reshwater subsistence
lisheries for their daily intake
of animal protein, negative 1
pacts on inland [isheries ol
Bangladesh due to global
warming can be catastrophic
to human welflare

It is hardly possible to avoid
the profound
changes in climate on [ish

eres. But we can mintmisc the '

adversity through some initiga
Lory steps and thereby suve the
spécics diversity and abun
dance of majoritics of [reshwa
lcr fish fauna of the country
from total destruction
Mitigatory Steps

a) To avoid high evapora
lion rate morec tree
shades are 1o be cre-
ated through massive
afforestation.

Some perennial wet
lands are to be made
‘fish sanctuary’.

In each upazila at least
five seasonal wet lands
or other available wa-
ters are to be reexca-
vated to make these
waters perennial and
fish sanctuary.

Effective regulations for
management of open
water fisheries.

“To survive in the face of
enormous demand of 2lst
century, biologists, social
scicntists and aquaculturists
have important role to play We
must work hand in hand [rom
to-day with a view to {acing the
changed climate due to global
warming. Global change wi.ll
not wait. The time to act 1s
NOW.

(The writer is professor of
the Department of Zoology,

Unfuersity of Dhakal

b)

d)

cliects ol |
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Are Sulawesi’'s Maleo Birds
Irresponsible Parents?

T lays its egg then
burles it 20 w0 80
centimeters deep In

volcanic ash or sun-exposed
beaches. This way, the warm
sofl incubates the egg leaving
the parents free from having to
sit on it for days.

An intelligent bird, some
might say. Others will, how-
ever, call it frresponsible be-
cause after buying the egg
both parents fly away, not re-
turning even to find out
whether they had a boy or a
girl, -
Such is the life of the Maleo
bird (Macrocephalon maleo],
which is found only iIn
Sulawesi. A member of the
megapode family, the Maleo is
about the stze of a chicken but
somewhat heavier. An adult
can weigh between | 4 and
1.75 kilos®

The Maleo has a salmon-
pink breast and a black back.
But its most distinguishing
feature is ita "black helmet”.

by Chng Soh Koon

Selling Maleo eggs is, how-
cever, lllegal. The Maleo s pro-
tected under Indonesian
wildlife regulations. Those who
are t and found guilty can

be jailed. Yet people are not
deterred.

Six times the size of a
chicken egg, the Maleo
egg can fetch as much as

Rupiah 1,500 (about 80 US

cents). A chicken egg
costs less than Rp 150
(about 8 US cents).

Marc Argeloo, project exe-

‘cutant for a Maleo conservation

project financed by WWF —
World Wide Fund For Nature
and the International Counct!
for Bird Preservation (ICBP),
found the eggs being sold
openly in a market In
Pinolosian, a small village on
the south coast of North
Sulawes|. Elsewhere, the eggs
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Scientists are still unsure as to
the purpose of this “helmet”.
One guess is that it could be

used to gauge the te rature
of the soil. =

The female Maleo s
thought to lay 8 1o 12 i
year. The eggs lake aboul o
80 days to hatch. A chick's
struggle to the surface may
take several days, depending
on the depth the eggs were
buried and the soil structure.

Abandoned even before
birth, the Maleo chicks can fly
immediately after reaching the
carth's surface. Lately, how-
ever, not many Maleo chicks
have been flying. It is not that
nature has altered their ability
to fly but rather man and other
predators such as monitor
lizards have not given the cggs
a chance to hatch.

Six times the size of a
chicken egg, the Maleo cgg
can fetch as much as Rupiah
1,500 (about BO US cents). A
chicken egg costs less than Rp
150 (about 8 US cents).

But people are willing to
pay the price, claiming that
the Maleo egg is far superior in
taste to the chicken egg and
there is more of it. Also the
egg has been used traditionally
during festivals such as wed-
dings and the birth of a child.

can be bought in the black
market.

However, what was even
more shocking to Mr Argeloo
was to find the project's
hatchery, inside the Dumoga
Bone National Park., broken

into and badly damaged four

Umes.

Mr Argeloo blamed the rat-
tan collectors who, he said, go
into the forest with very little
food and therefore had Lo ei-
ther hunt or collect eggs.

"l discussed the egg poach-
ing problem with the local vil-
lage and police officials,” said
Mr Argeloo. then staked
oul the area arrested the
illegal egg collectors. But a
month later, the problem sur-
[aced again.”

Park officials recognized
the problem. One solution
about which Mr Koesno, head
of Dumoga Bone National Park,
feels quite strongly is to pro-
vide people with alternative

ways of earning a lM.nf,
"For many people here,

collecting rattan brings them
immediate returns whereas it
takes months before they can
reap the rewards from farm-
ing,"” said Mr Koesno.

Mr Koesno would like to
establish more bufler zones
around the park and turn

one of the causes for the de-
cline in the population of
Maleo once abundant
throughout Sulawesi. Other
causes are clearance of Its

habitat — the tropical rainfor-

est — for farming. and de-
struction of ({ts nesting
grounds.

Bakiriang In Central

Sulawes! used to be the is-
land's largest Maleo nesting

ground. On some momings,
over 100 birds would gather.

by The cotabliahment of & new

setitlement, a few kilometres

"We have to convince the
people of the need to protect
the Maleo bird," saild Mr
Argeloo, "And the only way to
do this is to talk to them.”

Mr Arﬂ.'hn visited villages,
which still had a lot of Maleo
birds, and talked to the village
headmen and local officials.

One of the more enthusias-
tic village headmen is Simon
iroth of Tambun, an important
Maleo nesting ground often
visited by tourists.

Mr Iroth started his own
Maleo project to restore the
Tambun nesting ground to its
original condition. He got to-
gether several Tambun wvil-
lagers to clean the nesting
ground, which was overrun by

dense vegetation.
He also planted some trecs

in the surrounding area to
provide the birds with a sleep-
ing and resting place, and to
shade the nesting holes.

"We are happy to help be-
cause we are responsible for
having cleared the Maleo habi-
tat,” said Mr Iroth. "It would
also be sad to see the Maleo
disappear from Tambun be-
cause our village has long been
associated with it.”

His work and that of Mr
Argeloo have shown that if the
Maleo nesting grounds are
protected and restored to
their original state, the birds
will come back.

But more than this, such
village cooperation gives hope
to the survival of the Maleo.

- WWF Feature.

Chng Soh Koon Is
Asia/ Pacific Communications
Officer Conservation News
Services Unit, Communication
Services Division, WWF
International
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HE issue of ozone dep-
i letion will be al the ou-

ntre of the Junc¢ World
Summit in Rio de Janciro.
Since the early seventies peo-
ple. have becn worried that
certain man-made chemicals
were leaking into the at-
mosphere and actually destroy-
g L.

Then, in 1985, British sci-
entist Joe Farman reported
considerable losses of this gas
from the atmosphere over
Antarctica. In 1989 depletion
of the ozone layer over the
North Pole was detected as
well. Now we kopow that there
's & generalised thinning of the
enlire ozonc layer over our
planet,

Why exactly is the ozone
layer so imporiant? Basically,
ozone is a rarc form of the gas
oxygen ~~ but unlike the com-
monly found oxygen molecules,
which are made up of two oxy-
gen atoms linked and
denoted by the chemical sym-
bol 02, the molecules of ozone
arc each formed of three oxy-
gen aloms.

The mwolecules of ozone are
represented by the symbol 03
— and«the gas is, volume for
volume, more dense than pure
OXygen. . _ ;

Oxygen and ozone is Lhe
atmosphere are closely inter-
related. Oxygen s constantly
breing broken down into its
constituent atoms, which then
“link up with other free oxygen
atoms o form ozone. This in

turn breaks to re-form oxygen.

This formation-destruction-
redeneration cycle is con-
stantly taking place, and the
amount of ozone present at any
lime depends on the balance
between the forees that create
it and those that destroy it

The conversion of oxygen Lo

vzune progresscs more quickly

when sunlight is present while
the reverse process, responsi-
ble for the breakdown of ozone
to free oxygen, is hastened by
the presence of chlorofluoro-
carbons, known as CFCs. .
‘These pgaseous chemical
compounds are released into
the atmosphere from refriger
ators, certain industries and
acrosol sprays. Once released,
they persist in the atmosphere

for up o 100 years.

Only aver the last 50 ycars
have human beings been gm-
ducing large quantities of CFC,
but concentrations of .it in thc
atmosphere have been increas-
ing by about five per cent cach

year

Whalt is so significant about
the gas ozone, which s pre-
sent in greatest amounts in the
layer of the earth’'s atmospherc
called the stratosphere —
about 15 to 50 kilometres
above ground level — {s this:

Ozone absorbs most of the
harmiul ultra-violet rays of the
sun, thus preventing them

from reaching the earth's sur-
[ace.

The dangerous effcet on
hufan beings of depleting the
layer of ozone in the atmo-
sphere is due to the action of
these ultra-violet rays on our

. eyes and skin. Acute exposurc

to ultra-violet rays can cause
sunburn and temporary blind-
ness f(often termed “snow
blindness”). Exposure over

prolonged periods results in .

skin cancers and early cataract

formation.
It 8 well known that skin

Cancers are more common in |

As the Earth Summit in Rio de Janeiro (June 3-14) a
uce a worthwhile treaty continue to dilute commitments by the

negotiations to prod

V_Vhy Rio Must Face up to the

Dr Sanjiva Wijesinha writes from Hong Kong

proaches, international

industrialised countries to reduce greenhouse gas emissions. All except the US

have pledge to stabilise release of the gas at 1990 levels by the year

2000, but as Rio

nears they are wavering. Gemini News Service examines the dangers of vzone

depletion. -

== = -

The holes in the sky
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people whose skin has suffercd
prolonged cxposure to thé sun,
especially Caucasian, whose
white skin lacks the prolective
pigment melanin,

Asians and Africans have an
unfair advantage in this re-
speet because this dark pig-
ment, which is situated in the
outer layer of human skin and
gives the skin its characteris-
tfc colour, can absorb those
ultra-violet rays that have man-
aged to penctrate the earth's
atmosphere, thus preventing
these rays reaching the body's
cells.

Ultra-violet rays are known

to cause direct damage to the

cnetic material or DNA of
uman cells.

In the United States,
400,000 new cases of skin
cancer are being diagnosed
each ycar. Of these, 6, are
fatal. Among white Australians,
this type of cancer is three
times more common than all
other cancers combined -- and
by the age of 75, two-thirds of
ni‘; Australtans are aflected.

It is estimated thal a 10 per
cent reduction in ozone levels
would produce an extra
160,000 cases of this type of
cancer cach year in the US
alone.

With increased radiation

.rcaching us all following the

depletion of the ozone laycr,
even those with melanin pig-
ment in their skins will be-
come susceptible to the in-
creased risk of cancer.

Ozone Danger

As for the less: common but
more dangerous typc of skin
cancer, malignant melanoma
(which affects Australians
more than any other nation —
about one in 150 white male
Qucenslanders dying of it each
year) the incidence has been

increasing throughout the
world.
The age al which melanoma

strikes has been falling over
the last few years. It is csti-
mated that a 10 per cent loss
of ozone from our atmosphere
could increase the worldwide
incidence of malignant me-
lanoma by 20 per cent.

The formation ol cataracls
— thickening of the eye's
transparent lens which occurs
as onc gets older — is associ-
ated with exposure to the sun's
ultra-violet rays.

The US Environmental Pro-
tection Agency predicts that a
10 per cent reduction in ozone
over 50 years would cause
600,000 extra cases of cataract
in the existing population —
and over 4.5 million extra in
people born in the US over the
next 40 years.

The indirect effects of ex-
posure to ultra-violet radiation
are more subtle. Experimental
exposure of rrm:n.mljl to ultra-
violet light has been shown to
act on the immune system,

suppressing the body's defence

mechanisms, thus maki the
body more lumptﬁk% in-

fections and cancers,
Now that the health risks
are known, the need for action

tional accord signed in Mon-
treal, Canada, called for na-
tions to cut their output of
CFCs by 50 per cent. In June
1990, 93 countries signed a
United Nations agreement to
stop producing CFCs by the
end of the 1990s.

Central to this agreement
was Lhe establishment of a
$240 million buffer fund to
help Third World countries
develop alternatives to CFCs.

But the long residency of
these noxious chemicals in the
atmosphere means that even {f
production completely stops
tomorrow, their destructive
effects on the ozone layer will
continue for many years.

On an individual level, we
all nced to become aware of
the risks of exposure of our
skin and eyes to sunlight and
to learn to recognise the signs
of early skin cancer. Intensive
health education and publicity
campaigns are nceded — such
as that recently begun in Bri-
tain by the greenpeace Move-

ment.

In January this it sent
every family doctor a colourful
poster and information pack to
draw their attention (and that
of the millions of tmﬂ:ﬂu who

consult them) to danger of

destroying “Mother Earth's
OWN SUNSCTeen.
The ozone is a vital

barrier, rather like a sub-block
cream, shielding us from the
sun's damaging rays. Once the
ozone goes, even melanin will
not be able to protect us.

— Gemini News

Dr Sanjiva Wjjesinha is a se
nior surgeon trained In Sri

Lanka, Oxford and Melbourne
and s now working in Hong

is urgent. In 1987, an interna- Kong.



