
Saturday, February16,2019 DECCANNA HERAAR LLA D11

Most female fllf ies take a low-
rent approach to parent-
hood, depositing scores of
seed-sizedeggsinthetrash
or on pet scat to hatch,

leavingthe larvaeto fendfor themselves.
Notsoforthefemaletsetsefllf y.Sheges-

tates her young internally, one at a time,
and gives birth to them live. When each
extravagantly pampered offspring pulls
freeofheruterusafterninedays,fllf ymoth-
erandchildareprettyyt muchthesamesize.

“It’s theequivalentofgivingbirth toan
18-year-old,” said Geoffrey Attardo, an
entomologist who studies tsetse fllf ies at
theUniversityyt ofCalifornia,Davis.

Thenewborntsetsefllf ylookslikeahand
grenade and moves like a slinky, and if
you squeeze it too hard the source of its
plumpness becomes clear — or rather a
telltalewhite.The larva, it seems, is just a
bigbagofmilk.

“Rupture the gut,” Attardo said, “and
themilkcomesspillingout.”

And milk it truly is — a nutritional, bi-
ochemical and immunological designer
fllf uid that the mother fllf y’s body has spun
from her blood meals and pumped into
her uterus, where her developing young
greedilygulped itdown.

The new tsetse fllf y research is just one
example of scientists widening the ranks
of adherents to nature’s Milky Way. Re-
searchers lately have found the equiva-
lent of mother’s milk in an array of un-
expected, breast-free places: in spiders,
cockroachesandburyingbeetles; ingreat
whitesharks,maleemperorpenguinsand
fllf amingosofbothsexes.

Other scientists have traced the evolu-
tionofmammalianlactationandconclud-
ed that it arose not as a convenient way
to feed a baby, but to help our egg-laying
ancestors tackle the challenge of water
managementondry land.

Still,otherscientistsareseekingtotally
andunderstandthecompositionaldiffer-
ences in the milk from a broad sample of
the world’s 5,500 or so mammals. They
have unearthed a number of compelling
concordances between the demands of
oddball mammals and the makeup of
theirmilk.

Expensive lactation
Assaying the milk of the nine-banded
armadillo, for example, Michael Power,
a lactationresearcherattheSmithsonian
National Zoological Park in Washington,
andhiscolleagueswere impressedby the
high levels of calcium and phosphorus
they detected, and by the even greater
concentrationsofprotein.

Followersof the
miimilkyykywwway
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The researchers soon realised it
was a matter of chemistry. If you sim-
ply dropped large quantities of calcium
andphosphorus intomost tyyt pesofmam-
malian milk, the minerals would glom
together into insoluble phosphate com-
pounds.

“They’d get stuck in the mammary
gland and never reach the baby,” Power
said.Thesolution?Throwinextradosesof
casein proteins to bind the minerals into
compact,usablenano-clusters.

“If I’m going to have high-calcium,
high-phosphorus milk, I have to have
high-proteinmilk,”Powersaid,“becausea
lotofthatproteinisacalcium-phosphorus
deliverydevice.”

Biologistswarnagainstthewantonuse
of the word milk — sorry, almond “milk”
really isn’t — and some mammalogists
would like to restrict the term to the se-
cretions of a dedicated mammary gland,
which only their study subjects happen
topossess.

But many scientists concur that if a
parent synthesises or highly modifies
a substance on which its offspring’s life
thendepends,thatparentismakingmilk.
By this measure, predigested food alone
maynotcount,but if theparent firstadds
essential ingredients to the bolus, the
regurgitatecanfairlybedeemedmilk.

SandraSteigeroftheUniversityyt ofBay-
reuth in Germany and her colleagues re-
cently reported on an American species,
Nicrophorus orbicollis — a handsome,
inch-longburyingbeetlewithorangeand
blackstripes—inwhichbothparentscare
for their young. A parent beetle will eat a
bit of carrion, predigest it and, on being
tapped on the mouth by an offspring’s
front legs, transfer the morsel into the
littlesupplicant’smouth.

“It’s likekiss-feeding,”Steigersaid. “It
looks really nice.” But as the research-
ers demonstrated, there is more to the
osculatoryexchangethanpulpedmeat:
The parent’s oral fllf uids are also criti-
cal to theyoungbeetle’s survival.

Steiger’s team showed that if
they presented larval beetles
withliquefiedmicecarrion, the
little insects could feed them-
selves just fine, but nearly all
of them died before reaching
pupation.Onlywhenthescientists
stirred parental oral fllf uids into the
mixdidtheyoungbeetles thrive.

The researchers have yet to analyse
this chocolate-coloured beetle milk,
but Steiger suspects that it supplies
the larvae with gut microorganisms,
antibodies, digestive enzymes and

ooother must-haves for mulching
cccadavers.

Wherever it appears, lacta-
tttion is expensive and demands
eeevolutionary justification. Fla-
mmmingos are among the few birds
ttthat make milk for their young,
aaand the effort drains them of all
cccolour — but at least it’s an egali-

tarianaffffair.
A mallle and female will jointly build

a nest, innncubate a single large egg and,
when theee egghatches, churnout the rich
cropmilkkkonwhichthefllf amingochickwill
feed for nine very long months. Begging
calls frommm the chick stimulate in the par-
ent’s braaain the release of prolactin — the
samehorrrmonethatsubserveshumanlac-
tation—wwwhichinturnpromptscellslining
thecrop,,,atthebaseoftheparentalthroat,
toswellaaandsecrete themagic formula.

Brimmmmingwithproteinandfattierthan
mammaaalianmilk, fllf amingomilk“has the
consiiistttency of cottage cheese,” said Paul
Rose,a fllf amingoresearcher.

It is alsobrightpink.Theparents spike
the milk with the same carotenoid pig-
ments that normally tint a flamingo’s
feathers and that happen to be antiox-
idants — ideal for promoting a chick’s
healthandrapidgrowth.

Essentialantimicrobial
Only in the class Mammalia do all mem-
ber species nurse their young, yet evolu-
tionary biologists now believe that the
roots of mammalian lactation date back
more than 300 million years, a good 100
million years before the first mammals
appeared.

The ancestors of modern mammals
are thought to have laid the sort of po-
rous,parchment-shelledeggs seen today
among lizards, snakes and a couple of
weird, monotreme mammals like the
platypus. In contrast to the hard-shelled
calcified eggs of birds, parchment eggs
are at chronic risk of drying out, which
means modern snakes and lizards often
are constrained by the need to lay their
eggs inarelativelydampsetting.

Our ancient forebears stumbled on a
liberating solution: Make yourself into a
watering can, and you can lay your eggs
whereveryouwant.

“The likely first function of milk was
to hydrate parchment-shelled eggs laid
on the dry ground,” said Amy Skibiel, an
expert in mammalian lactation. By this
scenario, pre-mammals dribbled fluid
onto their eggs through pores on their
chest;nipplescamemuchlater.

Parchment eggs also are at risk of mi-
crobial infiltration, and genetic studies
suggest that the earliest egg hydration
solutions were fortified with anti-patho-
gen components. It’s a moisturiser — no,
it’sacleanser!Andwhynotcontinuewith
the watering post-hatch, souping up the
fllf uids,throughnaturalselection,intofood
for thebabies?

Once the mammalian lineage had set-
tled on the secretory approach to par-
enthood, milks quickly diversified, the
recipesdictatedbyacombinationofneed,
dietandwhoyourrelativeswere.

Thenumberandvarietyyt ofsugarsinhu-
manmilkoutstrips that seen inanyother
great ape, Power said, and he proposes a
surprising reason for that bountyyt : not to
buildourbigbrain, as somehaveargued,
but because we needed sugar’s anti-mi-

crobial powers to help us cope with
all the novel pathogens we encoun-

tered after the agricultural revo-
lution, when we started crowding
into villages and living in close
quarterswithotheranimals.

“Ourabilityyt touseanimalsinlotsof
differentways is oneof the reasonswe’re
successful,” he said, “but it was a huge
shock to the system.”Luckily, our milk
rosetothechallenge.

“Our brain made our milk,”Power
said, “not theotherwayaround.”
TheNewYorkTimes

Measuringour galaxxa y’’y s height tounderstand cosmic rays

Cosmicraysareaffff ectedbymagnetic fields thatcandeflect theirpath.

Cosmicraysarehigh-energyparticles
originating from distant high-ener-
gy sources, such as supernovae and

compact regions at the centres of some
galaxies, often outside the Milky Way.
The term is a bit of a misnomer because
most “cosmic rays”are not rays like light,
butconsistof fast-movingnucleiof atoms
thathaveshedtheirelectrons.Astheyare
madeupofchargedparticles,cosmicrays
are affected by magnetic fields that can
defllf ect theirpath.

Toknowwherethecosmicraysarecom-
ingfrom,weneedtounderstandhowtheir
motion is affected by the magnetic field
of the Milky Way. The region where the
effects of this magnetic field are felt is de-
terminedbytheheightofourGalactichalo
—thesphericalcomponentofagalaxxa yyx that
extends beyond the visible part. Spiral
galaxiesliketheMilkyyk Wayaremadeupof
a spherical halo and a thin disc that gives
itscharacteristicspiral likeappearance.

tionpatternsofmolecular,atomicandion-
ised hydrogen gas of Milkyyk Way Galaxyyx ,”
saysDrBiswas.

The researchers used a computer pro-
grammetoanalysehowcosmicraysprop-
agate through the Milky Way for each
of the above distribution patterns of hy-
drogen gas. The programme calculates
the density of cosmic rays in a galaxyyx by
numericallysolvingasetofmathematical
equations known as the cosmic ray trans-
port equations. Based on the solutions of
theseequationsandtheobservationofthe
spectraofcosmicraysobtainedbyvarious
space-basedinstruments,theresearchers
estimate that the halo height of the Milkyyk
Wayvariesbetwwt een2-6kpc(1kpc=3,261
lightyears).

Dr Biswas highlights that the results
of this research open up new areas for
investigation. “Our detailed quantitative
analysisshowsthatthegasdensityyt profiles
of our Galaxy available from different

observationsandhydrodynamicalsimula-
tionsyieldsignificantlydifferentestimates
ofthehaloheight.Henceit isimportantto
have more observational and theoretical
studies in future to determine the densityyt
profilesuniquely,”hesays.

Thestudy’sfindingsalsohaveimportant
implicationsforeffortstodetectdarkmat-
ter, a hitherto undetected kind of matter
that is thoughttomakeupmorethan85%
of the totalmatter in theuniverse.Acom-
mon approach to detecting dark matter
is to look for particles that are produced
asaresultofdarkmatterannihilation—a
collision process between dark matter
particles.Cosmic rays couldalsoproduce
similarparticlesduringthecourseoftheir
motionwithintheMilkyyk Way.Adeeperun-
derstandingofhowcosmicrayspropagate
inourgalaxyyx ,which this studyaims todo,
couldhelptodistinguishbetwwt eenthetwwt o.
VimalSimha
(The author iswithGubbiLabs, Bengaluru)

“Theword‘halo’,here,impliesthemag-
netic halo or the vertical distance from
the galactic plane up to which cosmic ray
particlesareconfinedbytheGalacticmag-
neticfield,”explainsDrSayanBiswas,are-
searcherattheRamanResearchInstitute,
Bengaluru. Inarecentstudy,published in
the Journal ofCosmologyandAstroparti-
clePhysics,DrBiswasandProfNayantara
Gupta from RRI have investigated the
effectofdifferentmodelsofhydrogengas
distribution in the Milkyyk Way Galaxyyx on
haloheight.

The density profile of hydrogen gas, a
technical term for the distribution of hy-
drogen gas within the Milkyyk Way, affects
thestrengthoftheGalacticmagneticfield,
andhence the trajectories of cosmic rays.
Besides, cosmicrayscan interactwithgas
particlesalongtheirpath.Sincehydrogen
is thedominant component of thegalaxyyx ,
theresearchersfocusedonitsdistribution.
“In our study, we used different distribu-
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FIREOF LIFE

AnnA imals left thedesert
wiiw thhunters
InAustraliainrecentdecades,medium-sized

mmI ammalsalldisappearedfromtheWestern
Desert.Itwasamystery:typicallybiggerani-
malsvanishfirst—oftenonlyafterpeopleshow
up.Butaskthepeoplewholivedinthisdesert
for48,000yearswhathappenedandmanywill
tellyou:Theyleft. It’seasyforsometothinkof
humansastheplanet’sgreatdestroyers.Butin

astudypublished
recentlyinHuman
Ecology, scientists
critiquethisnotionof
ahuman-freewilder-
ness.Byexamining
howanindigenous
Australiancommuni-
tyhasshapedits land
throughtraditional

hunting,theypresentanexamplewhereit’snot
allbadtohavehumansaround.TheMartuare
definedunderAustralianlawasthetraditional
ownersofmorethan52,000squaremilesof land
intheGreatandLittleSandydeserts.Theyhunt
withfire,burningsmallpatchesofvegetation
andreturningaftertheflamessubsideto
capturegoannasandothersmallprey.Butinthe
1930s,theystartedtricklingoutofthedesert.

“Itwasinthattimethatyougetthiswaveofex-
tinctions,”saidDougBird,anauthorofthestudy
andananthropologist.Itseemedparadoxicalto
him:Howcouldtakinghuntersoutofthedesert
harmit?Thesmallhuntingfireswerevitalfor
sustainingwildspecies.WithoutMartupeople
startingthemyear-round,seasonal lightning
firesraged.Invasivepredatorsthrivedand
mammalsneedingtotravel longdistancesfor
foodorwatergothithard.Eventhegoannasthey
huntedstruggledwithouttheMartu.

NORTHERNANDSOUTHERN LIGHTS

Asymmy metric dancers in thedark

Earth’sauroras,popularlyknownas
theNorthernandSouthernLights,

areindisputablybeautiful.Theyarealso,
perhapssurprisingly,notmirrorimages.
ResearchpublishedintheJournalof
GeophysicalResearch:Space
Physicsrevealsthatthecause
ofthisnorth-southauroral
asymmetryistheangle
atwhichthesun’ssolar
windandmagneticfield
approachesEarth.

Earth has two mag-
netic poles, a north and
south, from which bunched
up magnetic field lines reach
out into space as the planet
travels on its orbit. Like fishing lines,
they catch energetically excitable
particles heading our way in the solar
wind. These particles slam into our
atmosphere, and energy is released in
the form of colourful auroras. As these
two geographically opposed magnetic
poles are reflections of each other, it

was once assumed that auroras would
be the same, too. However, scientists
can now see more clearly that they not
only have large-scale differences in

shapes, but they crop up at slightly
different locations around the

magnetic poles, too.
Earth’s entire magnetic

field is a bit like a bubble,
one that is constantly
being squashed by the
sun’s magnetic field and
solar wind. This causes

the bubble to stretch out
on Earth’s nightside in

the shape of a magnetic tail.
Space physicists have now found

that when the sun’s magnetic field is
heading towards Earth in a more east-
west orientation relative to Earth’s
magnetic poles, it compresses our
magnetic tail in a peculiar way. This
makes it tilt, which triggers distortions
that ultimately produce differently
shaped Northern and Southern Lights.

FOLLOWTHEBREADCRUMBS

Varied altitudes andant diversityt

InIndia, thereareabout828species
ofants,ofwhich31%areendemic

andnot foundanywhereelse in the
world.Thereareabout455species
fromtheWesternGhatsaloneand
656speciesreportedfromtheHim-
alayas. Interestingly,moreendemic
speciesofantsare foundinIndia than
thoseofbirds, fishes,
floweringplants,and
mammals,withthe
WesternGhatsandthe
Himalayasharbouring
mostof theendemic
antspecies.

Inanewstudy,pub-
lished inActaEcologica
Sinica,researchershaveobservedthe
diversityofantspecies fromdifferent
regionsofWesternGhats.Duringthe
period2010to2013, researcherscol-
lectedsamplesofdifferentantspecies
fromeightsites in theWesternGhats.
Thesesamples includedspecies found
indifferentelevationsof thesemoun-
tains. Inall, theycollected173species
belongingto65genera in10subfam-

ilies.Outof them,sixspecieswere
reportedfor the first timeinIndia.

While thenumberanddiversityof
antspeciesvariedacross thestudy
areas, theresearchers foundthe
highestnumberofantspeciesandthe
mostdiversity in thePeriyarTigerRe-
serve inKerala.Theyfoundthat the

altitudeplayedasignif-
icantrole indetermin-
ingtheantspeciesand
theirdiversity.

“Ourresults indi-
catedthatonlya few
specieswereadapted
tothefull spectrum
ofenvironmental

variationalongaltitudinalgradient
studiedandbothspeciesrichnessand
diversitypeakedatmid-elevationsas
againsthigherelevationswherein it
underwentrapiddecline,” theysay.

Theresearchersattribute this
peak indiversityandrichness in the
mid-elevations to thefavourableeco-
logicalconditions there,whichmay
behelpingtheants to flourish.

SOURCE: THE NEW YORK TIMES, RESEARCH MATTERS, SCIENCE DAILY

ARTIFICIAL LEAVES

Outof the lab
and into the air
Artificial leavesmimicpho-

tosynthesis—theprocess
wherebyplantsusewaterand
carbondioxidefromtheair
toproducecarbohydrates
usingenergyfromthesun.But
evenstate-of-the-artartificial
leaves,whichholdpromisein
reducingcarbondioxidefrom
theatmosphere,onlyworkin
thelaboratorybecausethey
usepure,pressurisedcarbon
dioxidefromtanks.

Butnow,researchersfrom
theUniversityofIllinoisatChi-
cagohaveproposedadesign
solutionthatcouldbringarti-
ficial leavesoutofthelaband
intotheenvironment.Their
improvedleaf,whichwould
usecarbondioxidefromthe
air,wouldbeatleast10times
moreefficientthannatural
leavesatconvertingcarbon
dioxidetofuel.Theirfindings
arereportedinACSSustaina-
bleChemistry&Engineering.
“Sofar,alldesignsforartificial
leavesthathavebeentestedin
thelabusecarbondioxidefrom
pressurizedtanks.Inorder
toimplementsuccessfully in
therealworld,thesedevices
needtobeabletodrawcarbon
dioxidefrommuchmoredilute
sources,suchasairandflue
gas,”saidMeeneshSingh,the
correspondingauthor.

Research-
ers lately

have found the
equivalent of
mother’smilk
in an array of
unexpected,
breast-free plac-
es: in spiders,
cockroaches
andburying
beetles; in great
white sharks,
male emperor
penguins and
flamingos of
both sexes.
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