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Causal factor for
climate change

¢ CO, emission in the
atmoesphere has
Increased fromi 275
ppmiin 1750 to 583
ppm IR 2005,

¢ At the present trend,
It may: reachi 450 ppm
o)V 20)510)°

€05 concentration off
550 PP May De
IFFEVersible, amnd 1S
thresheld for several
ife processes.
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Climate Change in the Oceans: Rise in Sea
Temperature

¢ [he global average air temperature rose 0.74°C
during the 100 year period ending in 2005.

¢ [ffthe trend continues; the atmospheric
temperature will'increase by 2.2 te 4.8° C by
2100.

& Seawater mean| temperature increased 0.06° € in
the last S0l years.:

¢ [nCrease Isinet even: upper 300 m off the 0Ceans
Increased by 0.31° €.

¢ e mean seal stlfiidCe tEmperature IR the Indian
Seasiwarmead by 022 € IR thie last 4’5 Vealrss
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Global Warming Projections
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Rise in Sea Surface Temperature in the Indian
Seas
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Climate Change in the Oceans: Rise in Acidity

¢ When CO; enters the oceans, it reacts with
seawater to fiorm carbonic acid, producing
Aydregen ions, which cause the acidity of the
Seawater te Increase.

¢ In the last 250! years, the concentration of H+
G 1N seawater has! Increased by 30%,, equating
te al fialltin piE by 051 Unit:

¢ Continued rises inl the concentration of
atmoesphercCOZ2 wWillNead ter al gliewall stiFicce

Water pHIrEAUCEHON! Off Uprter 054 Uniits By 2100k




Climate Change in the Oceans: Rise in Sea Level

¢ Sea level willlincrease due to seawater warming,
which causes thermall expamnsion off ocean water
(responsible for 70% of the increase); and
melting| off glaciers and ice sheets of polar regions
(3056 off the Increase)

¢ Sea levellis expected to risel by S tor 30! cml by,
2050 and by S0/ ter90 cm by, 2100

o A 25 cm rise would displace large numiper off
PEOPIE oM ther Gangess delta), and dromwm
Maldives,




What do we mean by loss of biediversity?

¢ SPEcies extinction
¢ stock extinction

¢ change in (relative) ablndance
¢ changes in distripution




These changes may sound! trivial, but...

Marine invertebrates are among the organisms most
sensitive to CO; accumulation, especially those with a
hypometabolic mode of life and heawvily: calcified.

Echinoderms, crustaceans and molluscs are found to be
Very sensitive te acidity.

Early life stages with' ani incomplete development of
physiologicall capacities may: be the most sensitive,
hereby, reduced reproductive; SUCCESS may. be one of the
key: effiect off climate change.

e main impact o Auctuating climate on intertidal
ecosystemsi woeuld be through changes! inl sea’ levelrand
teEmpEerature, anadl exposure tor Warmer environment during
oW tide:




Immediate effect is on the CORALS




Coral Bleaching

¢ Coral bleaching results when the

symbiotic zooxanthellae (single-
celled algae) are expelled from the
host coral organisms due to stress;
may lead to mortality of corals
depending upon the Intensity of
bleaching




Zooxanthellae




Causes of Coral Bleaching

Factors Mechanism Effects

Acidifiation Lowering of pH and carbonate ion Calcification rates reduce
concentration

Temperature Sea surface temperature increase due to Coral bleaching
greenhouse effect

Sea level Rise 1n sea level because of warming Coastal flooding, input of

sediments

Storm Increase in storm frequency & intensity Species decline or shift

IDINY Iron dust enhances phytoplankton and  Light penetration decrease,
macroalgal growth; transport of macroalgae compete with

pathogens corals for space







Projected demise ofi coral reefs in the Indian
Seas

Region Decline starts Remnant

Andaman 2030 2040 2050 2060
Nicobar 2020 2030 2050 2060
Lakshadweep 2020 20 2030 2040
Gulf of Mannar 2030 2040 2050 2060
Gulf of Kachchh 2030 2040 2060 2070




Vulnerability of sea turtles

¢ Olive ridley mass-nest along the
Orissa coast during December —
Marchi every: year (3 to 6 lakh turtles
nest in al year).

¢ Sex ol hatehlings determined By soil
temperature at ther time; o
Iplete)ztlo)p)

¥ [Ihose Natching ol at < 27°€ are
Males; at > 2Z7°E ake females;




Climate and Fisheries

FIshing Has: ar bigger effect o
PIGAEIVELSIbY/, tilali GOES: Clifraate
arlzlgle]s

QU UIIErSEHES O Claaligesiais
PoePUIEHERSIGIEINACOIIEN Ol
[SHENES




Changes in Distribution and Phenology

» Category: 1: Shift in latitudinal distribution

& Category 2: Extension or distributional
boundary,

& Category. 5. INo: shift/extension: o
pouRdary, bUt cliange in bIiomldss

& Category: 4= Shilt in depii 0if OCCUIERCE
o Cateqgory, S:Spatidl st inr spawiiling
o Gategorny, 6. Niermporal shlitin spawring




Distributional Changes

o With warming of the sea, the fish is able to find
temperature to its preference in the northern
latitudes and eastern longitudes, thereby.
extending the distributional boundaries and
establishing fisheries in larger coastal areas.

It IS;expected that the abundance may. INCrease
along Gujarat and West Bengall coasts in the
COmMING Yyears assuming fUrther INCrease 1N sea
CEMPERatURE:

¢ [ese distributional shifitsf are expected tor resuiit
IR drasStic CAaNEES N SPECIES MiX andl ECOSYStEm
StrUCtUrES and functions.

o WillFthiSTtrend pave thie; wWiay. ol SPECIES
replaCEmEnt?




Phenological changes

¢ [he phenology of species, /. e., the sequence and
timing off events — growth, maturation,
reproduction — in their life cycle, is affected.

¢ e pealk spawningl season off threadfin Breams
OiiF ChERNaINISHieunNartorshlit e Warmer MGRERS
OIFAPHIFSE M aVvAtowaras el ativelV  CoRIER IIGRERS O
JeipltizlpY & Felojfliz] Y

o e shifit i the timings off maturation; anad
fEproduction’ may Cause mismatches DetWEen the
proediction’ o planktenic propaguliesHint one part,
and the usual patternsy off coastall clirculation: o
the avallapility, oif appropriate oo ItEmS IR the
OLHEN:




IUCN: 1998 Red Data Book

Species not located in the wild for the last 50 years

Taxa in danger of extinction & survival unlikely
if causal factors continue operating

Likely to move into endangered category in the
near future

» Over fishing
> Extensive destruction of habitat
» Environmental disturbance

Taxa not at present endangered or vulnerable but at risk




[Exasting CITES eriteria tor listing i
Appendix |

1. Smalll population: size (< 5,000 mdividuals)
2. Restricied area ol distrbution
(10,000 km?)

5. Declme i nurmbers
4. ILikely 1o satisiy: one oif =5 wathin: the
next S years




There ane severe limitations ol the existmg CITES
listing criteria and guidelines i applicd torexploited
fish stocks

Ihene may: be several misses and numerous, ialse
alaniis

[C1iie histony: chataCteristics ane Very imporiant

Greatest nelevance o) the risks oif Extinciion 1s
population resilicncee:

ability te rebound alicr pertunbalions:

ability: tersustam’ exploiiation




Sindll population size (< 35,000
Idividuals)

- applicable 1o sessile and low: produciivaty
SPECICS:

— o explonied s stocks, thenumber oi:
individualsfassociated withi the riske oir extinctiion
could range irom <1000 (€ 2. low: productiviity
species) o> 1 million (€. g, highly: productive
small pelagics)




Restricied area o) distribuiion (10,000 %)

- applicable for centain neei iishs Sessile Species:

- but'1s teelarge o protect several small pelagics,
Invericbraies meluding corals

- o numeric guideline 1s unwversally applicable




Decline i nnmbers

Population decline chterion 1sf the most Widely
applicable o exploitied f1shi stocks




Productivity: 18 a complex: unction oi
iecundity, growith rate, natural mortality,
dge at mattmty and longevity.

Mere: productive Species have greater
ability torrebound irem: Ioyw numbers; they,
can take advantage ol situations

[Cow productive species, 1l depleted., spend
longer periods! at low population: size; they,
ane exposed. 1o greater risk: 1o depensatory
lactors




CONCLUSION

¢ CLIMATE CHANGE IS A DEPENSATORY FACTOR

THAT EXACERBATES THE CURRENT THREATS TO
BIODIVERSITY.

¢+ MANAGING BIODIVERSITY WILL BECOME FAR
MORE CONTENTIOUS BECAUSE THE FAUNA AND

FLORA WILL CHANGE IN-UNEXPECTED WAYS.

¢ [The ability te preserve maring; Blodiversity.
will'rest onl ar mechanistic Understanaing off
the Interactions DetWeen globalfchange
eventsiand localized distlrbances:




