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Huge dead whale and children

We know that some whales sing although we do average human height of 5 feet 6 inches! When it comes
not know the name of the whale-song lyricistor  to weight, a Blue whale tips the scale at 181 metric tons
even if there are “words” in the song. But we do know  which is about equal to the combined weight of eight

that Rabindranath Tagore wrote
many philosophical songs which
are celebrated as Rabindra
Sangeet. Now, one such song
could well serve as a sort of
scientific anthem for the whales.
The Rabindra Sangeet Tomar
holo shuru; amar holo shara,
(translated into, Thine is this a
beginning; mine also an ending)
could well have been written to
describe a discovery made by
marine scientists.

Whales: Background Facts
Whales are huge marine
mammals. With a length of 30 m
the Blue whale is only slightly
smaller than the Space Shuttle

Whale bone encrusted by
bacterial mat

DC- 9 aircrafts or 2667 human
beings, each weighing 70 kg.

Blue whales are one of the
loudest animals on Earth and their
sounds can rival that of a jet engine.
In life these, as most whales, are
gentle giants and subsist on tiny
shrimp-like invertebrates called krill.
Whale food chains are usually short
and so very little energy is lost at the
links of the chain. It is thought that
this makes more energy available to
the whales and is one of the reasons
why they can grow to such huge
sizes (Of course having the water
support the weight helps too.).
However, as scientists have recently
come to realize, the large size of the

Orbiter (37.2 m). Or if ahuman perspective and changed  whales actually power and sustain entire ecosystems after

units help— it is about 100 feet long as compared to an
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Early Clues
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“fallen” through many vertical kilometres of water to reach

For many years it was known that new species were  its final resting place. Like the Biblical mannathat “fell”
often found in the bits and pieces of dead whale tissue ~ from the heavens; the whale too will now nourish entire
that were sporadically recovered thanks to chance or  communities and help ecosystems to flourish. In death,

Whale-bone community

Congregating hagfish

the whale will support new life.
Itisan ending of the whale’s life
but also a beginning for many
other species ... like the message
embedded in the Rabindra
Sangeet.

The choreography of events
that follow has only recently
begun to be studied; thanks
largely to the efforts of scientists
such as Craig Smith and Crispin
T.S. Little. Infact, fossil remains
of Whale-fall communities are
also, now being studied.

Genesis of Whale- fall
Ecosystems

The first discovery was
serendipitous when the
submersible Alvin stumbled over
a 20 m long whale skeleton in

serendipity. As early as in 1854, a new mussel species 1987, Interestingly, at first glance the observers did not
was described from whale blubber found floating offthe  realize it was a whale skeleton. They thought it was a

Cape of Good Hope. In 1900 came the firstreportofa  dinosaur. Craig Smith and his team revisited the whale-

“specialist organism
associated with dead
whales.” It was another
mussel named Adipicola
simpsoni. Subsequently,
other mollusc species were
discovered in association
with whale bone. One such
limpet was even named
Osteopelta (Osteo= bones).

Today more than 400
species associated with
whale carcasses have been

fall next year and
discovered several new
species and some unusual
ones. It triggered a new
area of study—that of
whale-falls. Today,
scientists are actually
loading dead and beached
whales with over 2500 kgs
of steel ballast and
deliberately sinking them
to document what
happens next. Irrespective

Alvin

listed and at least 30 of these have not been found Of the species that died and the place where it settled on

anywhere else.
Whale-Fall Windfall

the ocean floor, three partially overlapping ecological
stages take place. These are:

In most cases, body of a dead whale comes to reston (1) Mobile Scavenger Stage
the ocean floor. This is called a whale-fall. The termis  This stage is characterized by visits of scavenger species.
self-explanatory because the dead whale has literally  Just like vultures eat the carcasses on land, aquatic
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scavengers such as hagfish, lithodid crabs (a new species
of crab found at whale-falls), rattail fish, sleeper sharks,
and crustaceans called amphipods converge on the
carcass to feast on the flesh. They practically strip away
the corpse, eating the blubber, muscle and internal organs.
Almost 40-60 kgs are devoured every day. More than

Osedax

90 percent of the soft tissue is stripped from the carcass
within four months. This stage lasts for about nine months
but if the whale is a large one, the party can go on for
two years.

(2) Enrichment-Opportunistic
Stage

This stage is characterized by the
establishment of “high-density, low-
diversity communities of animals.” These
animals settle down in the sediments
around the carcass and the bones to
chomp on the left-over soft tissues. The
whale skeletons may be surrounded for
several meters by dense aggregations of
Hooded shrimps (plus other crustaceans)
and polychaete (annelid) worms. One such
“beautiful and bizarre” worm species
covers the whale carcass so densely that
it looks as if a shag carpet has enveloped
the dead whale. At least two new species
have been discovered from these
communities and scientists think that these
could be “whale-fall specialist” species.

Worm that feeds on dead
whales

2010 International Year of Biodiversity

(3) Sulpho-philic Stage

This is the longest-lasting phase and may go on for ten
years or more. It begins when the soft-tissue has been
eaten away and specialized bacteria enter the picture.
These bacteria can break down the lipids even in the
absence of free oxygen. They use dissolved sulphates

Polychaete worm

as their source of oxygen and release Hydrogen sulphide
as waste. Now, animals cannot directly use Hydrogen
sulphide as a source of energy; so they strike up a mutually
beneficial symbiotic association with those microbes that
can. This is an example of chemoautotrophism, which
means that the organisms derive
energy from chemical reactions.

The term Sulphophilic is actually
derived from the abundance of
species thriving off the sulphide
produced by whale bones. Dense
bacterial mats, mussels, clams and
tube worms dominate this stage.
According to Julie Z. Russo writing
for the National Oceanic and
Atmospheric Administration (USA),
“The diversity of species found in
these dense populations far
outnumber local species richness in
other extreme deep-sea environ-
ments including hydrothermal
vents, cold seeps, and manganese
nodules. In fact, the population at
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the whale falls rivals the species-rich rocky intertidal
habitat.”

There are other interesting discoveries to be made
here. When Osedax (Latin meaning bone-devourer)
frankpressi and Osedax rubiplumus worms were
discovered in whale bone, researchers were curious
when they spotted only females. The males were
nowhere to be seen. Only later did they realize that the
females carried dozens of eternally-larval males in its
body. This is just an example of the many mysteries of
nature about which we were ignorant till recently.

Final Word

Whales are great travellers and swim huge distances, so
their final resting sites are random. Yet, it is estimated
that there may be 690,000 skeletons of the nine largest
whale species on the sea bed at any given time. Much of
the ocean floor is an energy-poor, cold and otherwise
hostile environment to most life forms. Yet within a short
time of this episodic occurrence, animals (some unknown
to science) set up camp around the carcass and go on to
establish a succession of unigque eco-systems, which may
survive for decades...even up to a century! Besides,
the genetic resources of these newly-discovered
organisms that thrive in such hostile environments could
have potential for economic exploitation and commercial
applications. For example, an American biotechnology
company is exploring the potential of using an enzyme
found in bacteria growing on whale bones to develop a
cold-water detergent.

There is no doubt that more light needs to be shed
on these unique ecosystems that are no less an important
part of the Earth’s biodiversity because of their rarity.
While we still do not fully know how the whale-fall
specialists —some of which may be so specialized that
they rely on dead whales to complete their lifecycle—
find their way to the party or even about the dynamics of
their thriving populations, we must remember that when
whales are threatened, so are the specialized ecosystems
that depend on their carcasses. Il

If you want to know more about Vigyan Prasar, its publications
& software, besides the next moves of VIPNET Science Clubs, please
write to us at the address given below:-

Vigyan Prasar

A-50, Institutional Area, Sector 62, Noida (U.P.)
201307

Regd.Office : Technology Bhawan, New Delhi -110
016
Phone
Fax

1 0120 240 4430, 240 4435
1 0120 240 4437
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Correct Answer of Photo Quiz 49

This flower shown in picture is Couroupita guianensis,
whose common names include
Ayahuma and the Cannonball
Tree. In India we call it Shiva
Linga Pushpa. It is a native of
South America. This large
deciduous tropical tree, 75' tall
and indigenous to the Amazon
ramforest There are 3" to 5" waxy aromatic smelling,
; QQ pink and dark-red flowers growing
= directly on the bark of the trunk.
“% The tree bears, directly on the
trunk and main branches, large
“a globose woody fruits; they look
1 ike big rusty cannonballs hanging
i in clusters, like balls on a string.
2% Cannon ball trees usually carry
" CAUTION’ signs posted on the
trunks to advise people not to stand
close to and directly under the fruits as one can get
hurt as they drop off by themselves.

Fruits Tree

Name of the winners: 1. Brijesh Kumar Baweja, Yamuna

Email : vipnet@vigyanprasar.gov.in, Nagar, Haryana 2. M. Muthusamy, Chennai, 3. Indu
inffo@vigyanprasar.gov.in
Website : http:llwvgvil/.vigyanprgsar.gov.in Arora, Yamuna Nagar’ Haryana.
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Nomination Form For

Telescope Assembling Workshop

Vigyan Prasar has been engaged in popularization of
Astronomy for many years. VP organises telescope
making workshops for school student, teacher and
amateur astronomers. A variety of resources material
has been developed in the form of multi-media CDs,
activity Kits, manuals and books. To develop interest in
astronomy among the people and school children,
astronomical activity based programmes are organised
in the form of national campaigns during special events
like solar and lunar eclipse etc.

Currently VP is organised a series of workshop to

develop the resource person for the forthcoming celestial
events i.e. "Transit of Venus' in 2012.

If you are a VIPNET Club Coordinator/ teacher/

science communicator and willing to attend this
workshop, kindly send us information as per the details

below.

Telescope Assembling Workshop

@l > N

10.

11.

Please
Affix the

2010
: Photo

Name
Date Of Birth
Sex
Profession
Address (O)
Pin e

(R) PP
Pin PP

Phone
E-mail

If You are member of VIPNET, Please mention your
Unique Authorization number.

Have you developed any low cost or otherwise
innovative experiments/teaching aid in Astronomy?
If yes, Please give brief description with
photograph. Use additional page, if required.
Have you attended any workshop based on
Astronomy? If yes, specify date, organizer and
your contribution, if any?

If you are a working teacher, kindly give your
School address, with phone/fax number and your
nomination should be endorsed by School Principal)

(Signature)

(The first workshop will be organized at Jaipur Rajasthan
in association with B. M. Birla Planetarium Jaipur. During
the month of Sep-October 2010)

Send nomination to :

Desk, Telescope assembling

Workshop 2010, Vigyan Prasar, A-50, Institutional Area,
Sector-62, Noida - 201307 (U.P.)
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National Camp for
VIPNET Club

s you know that this year is being observed as

International Year of Bio-diversity (1'YB 2010).
Vigyan Prasar had already planned and finalized the
programmes and activities for the year. All the activities
have been designed in suchaway to involve all VIPNET
clubs in taking the message of I'YB 2010 to more and
more people through action oriented programmes and
activities. We have already given information about the
project activities which could be taken up by the clubs.
(For details Please see VIPNET Newsletters of March
2010 (for Hindi) and April 2010 (For English) .

On the website of Vigyan Prasar all the resource
material and other related information is available with a
downloadable feature. Based on the reports of project
and activities undertaken by clubs, selection of best
200 reports will be made by VP. Two members of the
selected project along with the coordinator of the club
will be invited to participate in the National Camp. Once
again we are giving you same information about the
project and activities in brief.

What VIPNET Clubs are expected to Do
You have to select one activity out of the first three
activities (mentioned elsewhere as long term activities)
and the 4" one is compulsory for all the members. The
first three activities are in the nature of long-term activities
of a club and will continue for two to three years. The
fourth one is short-term project for a duration of three
to four months ( kindly see the list of project hypothesis).
The selection of the club for national camp will be made
on the assessment of the overall work done by the club
and how the club has contributed in taking the message
of I'YB 2010 to people in their area. It is mandatory
for all interested club to register with VVP by selecting/
specifying the activity which they are proposing to
undertake. The reports of all clubs, registered with VP
for this National Camp should be received by the end
of October 2010 to "Exploring Nature Desk", Vigyan
Prasar, A-50, Institutional Area, Phase 11, Sector-62,
NOIDA. You can also register on-line for this

Presented by B.K. Tyagi
bktyagi@vigyanprasar.gov.in

Roadside herbs have a significantly
shorter flowering period than
average herbs

Rationale: Herbaceous flowering plants would
have so evolved as to produce seeds at the end of a
season favourable for vegetative growth, and also
as close as possible to the beginning of the next
growing season. Roadsides are amongst the least
stable of habitats for natural populations of plants,
and the roadside plants may therefore be expected
to have been under intense selective pressure to
complete their life cycles as rapidly as possible, and
therefore exhibit shorter flowering periods.

Methodology: Aim to sample 20 species of
herbaceous plants in habitats away from, and 20
species by roadsides. Determine the duration of
flowering periods by actual observation, and verify
whether roadside herbs have a significantly shorter
flowering periods than herbs from other habitats.

Follow up: Identify sets of roadside herbaceous
species with different growth habits such as creepers
that spread on ground and those that are erect. Do
these have significant differences in the duration of
their growth and flowering periods ? If so, how may
these have arisen?

As two more possible instances of adaptation
through natural selection in relation to phenology,
consider the following hypotheses:

Tree species show a significantly shorter
duration of flowering season than woody climber
species

Deciduous tree species show a significantly
shorter duration of flowering season than
evergreen species
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programme. More details are available on our website
WW\W.Vigyanprasar.gov.in

The Long-Term Project/Programmes of

Club

1. *“Our Tree”- Under this project the members of each
clubare suppose to plant the saplings of trees in a selected
area ( it may be in school or outside the school) and
nurture them at least for two to three years. Along with
this, each club has to maintain the record of the activities
built up around the tree in a specially designed record
book. (The interested clubs may write to VP for the
booklet to get the complete information or visit VP
website).

2. Adopting species: - Under this project, each club
will adopt a species, that may be an animal, birds or
even an insect. Based on your regular observation for
8-12 months, you have to write a report by highlighting
role of that species in its immediate environment
including its current status, kind of threat being faced by
it and its role as part of food chain in that ecosystem.

l ¥
2010 International Year of Biodiversity
Your observations about its complete life cycle and its
behaviour should be an integral part of your report.

3. Documentation of local Bio-diversity: - Dr.
Madhav Gadgil is developing a format for documenting
the local bio-diversity. Soon the same will be made
available to the interested clubs.

Short Term Project

4. Project based on Hypothesis Testing: - Under
the guidance of Dr. Madhav Gadgil, VP has developed
a series of hypothesis based on various aspects of bio-
diversity. You can select a hypothesis as the short term
project activity for your club from the suggested list. The
minimum duration for which you have to undertake this
activity will be three to four months. The testing of the
hypothesis would be undertaken through Hypothetico-
deductive” method. For your understanding the detailed
methodology for testing a hypothesis is given in the BOX-
I. (For more details of other hypothesis you may
visit our website. www.vigyanprasar.gov.in).

List of 71 suggested hypotheses

1. Deciduous tree species show a significantly shorter
duration of flowering season than evergreen species

2. Tree species show a significantly shorter duration of
flowering season than woody climber species

3. Size at sexual maturity is significantly more variable in
fish than in birds

4. In a sample of insects collected at a light trap the ratio
of wing length to total length increases with total length

5. Tree height increases as 2/31d power of tree girth

6. Leaf size within species shows a significantly higher
level of variation than seed size

7. Leaf number within species shows a significantly higher
level of variation than seed number

8. Stray dogs exhibit a greater variety of colours than pet
dogs

9.  Stray dogs are significantly less variable in adult sizes
than pet dogs

10. Number of Myna groups with even numbers is
significantly greater than those with odd numbers

11. Number of Babbler groups with even numbers is
significantly greater than those with odd numbers

12. Incidence of male-female dimorphism amongst birds is
significantly negatively correlated with size

13. In monkey troops male/ female ratio decreases with

increasing troop size.

16. Communal roosting sites are significantly commoner
around human habitations than in farms/ orchards

17. Mynas return to communal roosts earlier on cloudy as
compared to non-cloudy days

18. Lichen species biomass is significantly higher on
northern and eastern sides of tree trunks

19. In a culture of menthi /coriander at different densities
the coefficient of variation of size increases as the
average size decreases with increasing density

20. Squirrels/ monkeys consume a significantly greater
range of fruit and other plant food than fruit eating
birds and bats

21. Cattle have a greater variety of ectoparasites than pet
dogs

22. Marine fishes have a greater variety of ectoparasites
than brackish water fishes

23. Indigenous species show a significantly higher level
of leaf damage than exotic species

24. Insect/ disease damage to crops is significantly higher
in monoculture than in mixed crops

25. Insect/ disease damage to crops is significantly higher
in larger than in smaller patches of any given crop

26. Insect/ disease damage to crops is significantly higher
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in fields with higher levels of fertilizer application

Bird and mammal damage to crops is significantly higher
in fields closer to forest patches

In a mixed culture of menthi and coriander at different
densities the maximum total biomass achieved is greater
than in pure cultures of menthi /coriander at different
densities.

Plants with fleshy fruits include a significantly higher
proportion of species with animal dispersed seeds

Plant species from wetter forest habitats include a
significantly higher proportion of species with animal
dispersed seeds

Plant species from wetter forest habitats include a
significantly higher proportion of species with poisons

Plant species from drier forest habitats include a
significantly higher proportion of species with thorns/
spines
Plant species from wetter forest habitats include a
significantly higher proportion of species with darker
leaves

Plant species from wetter forest habitats include a
significantly higher proportion of species with lighter
wood

Relative abundance of barbets increases with density of
Ficus trees

Mosquito densities are significantly positively correlated
with tree densities

Animal species from forest habitats include a significantly
higher proportion of social bird species

Animal species from forest habitats include a significantly
higher proportion of solitary mammalian species

Animal species from grassland/ savanna habitats include
a significantly higher proportion of social mammalian
species

Urban birds include a significantly higher proportion of
species from forest than grassland habitats

In localities with natural vegetation, the diversity of tree
species is positively correlated with proportion of
evergreen tree species

In localities with natural vegetation, the diversity of
epiphytic plants species is positively correlated with
proportion of evergreen tree species

Lichen species diversity is significantly higher in wetter
habitats

Fish species diversity is significantly higher in waters
with lower levels of nutrient contents
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Mollusk species diversity of fresh water bodies
declines with increasing opacity of water

Diversity of insects caught in light traps declines
significantly following forest/ grassland fire

Species diversity levels are uncorrelated across
different taxonomic groups

Urban birds include a significantly higher proportion
of species using a wider range of habitats than birds
from rural habitats

Spice plants include a significantly higher proportion
of species belonging to wet tropical forest habitat

Animal species consumed as food include a
significantly higher proportion of larger sized animals

Plant species consumed as food include a significantly
higher proportion of smaller sized plants

Plants consumed as grain seeds include a significantly
higher proportion of grassland species

Medicinal plants include a significantly higher
proportion of species belonging to wet tropical forest
habitat

Tree species used for leaf fodder include a significantly
higher proportion of successional species

Cultivated plants include a significantly higher
proportion of successional/ pioneer species

Frequency distribution of area planted under various
traditional and high yielding crop varieties is
lognormally distributed

Domesticated animals include a significantly higher
proportion of social species
Sizes of monkey troops with access to food from human

provisioning or garbage is significantly higher than of
troops without access to such food sources.

Spider densities are significantly higher in fields with
lower levels of pesticide use

Number of stray dogs has increased over the past five
years

Number of monkeys has increased over the past five
years

City parks have a greater diversity of flowering plants
than private gardens

Slum areas have a greater diversity of fruiting trees
than private gardens in other localities

Educational institutions have a lower density of trees
per unit open space than housing societies

Proportion of people consuming wild roots and tubers
at home has declined over time
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