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HHOACHUTEJIBHAA 3AIIUCKA

HanHoe mocoOue mpenHasHAYeHO AJISl CTYIEHTOB JIMHTBUCTH-
YEeCKUX BY30B U (paKyJIbTETOB MHOCTPAHHBIX S3BIKOB, a TAKKe MpPO-
(beccroHaIbHO OPUEHTUPOBAHHBIX KOJUIEKEH.

[IpencraBnenHple MaTepHUaIbl MOTYT CIYXKHUTh TIOMOLIBIO B pe-
IM3alK KypCOB IO MOBBIMICHUIO KBATH(UKAIMU MIPETo1aBaTel b
CKOT'0 COCTaBa JIMHI'BUCTHUYECKHUX CIICLHNAIbHOCTEH.

B ocHoBe TeopeTHyeckoro OJIOKa TUCHUILIHH COBPEMEHHOMN
napajurMbl JUHTBUCTUKH JIGKHT, B TOM YHCJIE, TAKOE HaIpaBJCHUE
KakK TepeBoj] (OCHOBBI IIEPEBOTUECKOM NEATETbHOCTH, TEOPUS U TIPAK-
THKa MIEPEeBO/Ia), KOTOPasi BKIIOYAeT B ceOsl pa3iNyHbIC aCTIeKTHI.

B nanHOM mocoOum OcBeIIEeHB TEOPETUUYECKUE BONPOCHI, CBS-
3aHHBIC C q)YHKIlI/IOHaJH)HBIMI/I 0COOEHHOCTAMU rpaMMaTU4€CKux sAB-
JICHUH aHTJIMHACKOTO SI3BIKA, U CHeNH(HKa X TepeBOia C aHTITHICKO-
ro si3blKa Ha pycckuil. [locne kaxxmoi TeMbl MPEAaratoTcs 3a1aHusl,
4aCTb KOTOPBIX ObLTH IMOATOTOBJICHBI COCTAaBUTCIISIMH, OCTaJIbHBIC
B3SITHI U3 APYTHX UCTOYHHUKOB I10 TIEPEBOY.

B nmpaktrnyeckoi yacTu TaHHOTO y4eOHO-METOJMYECKOTO IO-
co0usl pearaloTcsl ayTeHTUYHbIE TEKCTHI IS [IepeBoa C aHIJINH-
CKOTO 513bIKa Ha PYCCKHUH 1151 OTpaOOTKH HaBBIKOB I1EPEBOJIA.

Hacrosiee yueOHO-MeTOIMUeCKOE TOCOOUE MOXKET OBITh HC-
MOJIb30BAHO Il OPraHU3aLUK ayTUTOPHOM, KOJUIEKTHBHOM U caMo-
CTOATENHHOMN pabOTHI.



I''TABA 1. OCOBEHHOCTH ITEPEBOJJA
MOJAJIBHBIX I'/TAT'OJIOB

Mooanvuvie enaconvt — 310 0cobasi TPyIa IIAr0JIOB, BbIpa-
JKAIONIMX HE JCWCTBUE, a OTHOIICHUE TOBOPSAIICTO WM €TI0 OICHKY
3TOTO JIEHCTBUs. MoJaNbHBIE TJIArojbl YHOTPEOINSIOTCS TOJIBKO B
COYETAaHWH CO CMBICIIOBEIMH TIJjarojamMu U 00O3HA4arOT BO3MOXK-
HOCTbh, BEPOSATHOCTh, HEOOXOAUMOCTh WM CIIOCOOHOCTH COBEPIIUTH
Kakoe-1u00 IelCcTBUE.

Can, may, must

1. 'maron can nepeaaer yMeHHE, CIIOCOOHOCTh, OOBEKTUBHYIO
BO3MOXXHOCTh COBEpPIIUTH JCUCTBUE + B YTBEpIUTENHHOU (opme
BBIpaXKaeT MPeNoI0KEHHE.

[lepeBoa: MOXeT OBITH, BOSMOYKHO, MOT U T. TI.

B BompocuTensHOM U OTpUIATeIbHONU (hOpMe BhIpa)kaeT Co-
MHCHUC.

[lepeBon: HEYXemH, HE MOXKET OBITh, YTOOBI U T. TI.

dopma could mepemaer MeHBIIYIO yBEPEHHOCTH. llepeBO:
MOJXKET OBITh.

It could be true but it is advisable to find out first what has re-
ally happened there.

MosxeT ObITh, 3TO W MpaBia, HO PEKOMEHYeTCsl CHadalla BbI-
SICHHUTD, UTO K€ B ,Z[GﬁCTBI/ITG.HBHOCTI/I TaM IIPOU301LIIO.

2. 'marom may BeICTymaeT B 3HAYCHHWH BIIOJIHE BEPOSTHOTO
MIPEIOJIOKEHUS.

ITepeBoa: MOXKeET OBITH, BO3MOXKHO

®dopma might yka3piBaeT Ha MEHBIIYIO YBEPEHHOCTb, BBIpaXka-
€T COMHEHHE.

The Chancellor’s measures might help towards an agreement
on an incomes policy. But this still has to be proved.



Meponpusrtus, IpeJIoKEHHbIC MUHUCTPOM (DHHAHCOB, MOYXKET
OBITh, U TIOMOTYT JIOCTHYb COTJIAIICHUS TI0 MOJMTUKE J0X010B. Ho
3TO elle HY>KHO JJOKa3aTh.

3. 'maron must. OcHOBHOE 3HAYCHUE — JODKEHCTBOBAHUE.

B yrBepauTensHO# popme gacTo ymoTpebiseTcs B 3HAUCHUN
MIPEIOIOKEHUS C OOJBIIO T0NIel YBEPEHHOCTH.

[epeBoa: TOMKHO OBITh, BEPOSATHO, IO BCEH BEPOSTHOCTH U T. 11.

[TepdexTHas hopma HHGUHATHBA TTOCIE MUSt = TIPEATOIONKE-
HUE OTHOCHUTCS K TPOIIEANIEMY BPEMEHH.

They must have known about it for a certain time.

OHM, MOMKHO OBITh, YK€ B TEUEHHE HEKOTOPOTO BpPEMEHHU
3HAJIU 00 ITOM.

Should

B ¢ynkimn monansaoro rinaroina should:

1. BelpakaeT JOKEHCTBOBAHHE B IUIaHE COBETA WIIM IOKENa-
HUS.

[Neperoa: cienoBaio Obl; HY)KHO; HE MEIIIAIO ObI; J0JDKEH U T. II.

He said that the status of the Greek minority should be viewed
in the light of political balance.

OH ckazal, 4TO CTaTyCc MEHBIIMHCTBA TPEYECKOT0 HACEICHUS
CJIC/IyeT PaCCMaTPHUBAThH B CBETE PABHOBECHS MOJIUTHUYCCKHUX CHIL.

2. [TomyepkuBaeT 3MOIHMI0 TOBOPSIEro (yIUBICHHE, COXKae-
HUE, TIOJI03PCHHUE).

YnorpebnsieTcs B MPUIATOYHBIX MPEIOKEHUAX, TOCIE BbI-
pakeHMid, 0003HAYAIOIIUX OTHOIIEHUE TOBOPSIIETO K BHICKA3bIBa-
Huto. (it is strange that..., it is natural...)

[epeson: nuuHast popma riaroyia B U3bIBUTEIHLHOM HAKIIOHE-
HUM HACTOSIIETO WJIM MPOILIEALIEr0 BPEMEHH (IIPOILEAIEr0 — eClu
3a should cnenyer nepdekrHas Gpopma nHGUHUTHBA).

It is good that the Government should have recognized the op-
portunity and the obligations so clearly.



MO>XHO TOJBKO IMPUBETCTBOBATHL TO, YTO HPAaBUTCIILCTBO TaK
SICHO 0CO3HAJI0 BO3MOXKHOCTH M CBOU 0053aT€NILCTBA.

To be

1. To be + uHGUHUTHB UMEET MOATEHOE 3HAUYCHHE:

BripaxkaeT momxeHCTBOBaHUE, 00YCIOBIEHHOE JOTOBOPEHHO-
CTBIO WU TJIAHOM.

[epeBon: riaron JOKEH WK T1aroi B OyAyIieM BpEMEHH.

The Prime Minister is to go to Paris next week.

Ha cnenytoieid Henene nOpeMbeP-MUHUCTP AOJKEH MOEXaTh B
[Tapux.

2. BeipakaeT HaMepeHUe, JKEITaHNE B YCIIOBHBIX TIPEIOKEHHSIX.

HepeBoa: MpUXOAUTCSA MHOTJa BBOOAUTH MCCTOMMCHHUE «KMbBID» B
HEOTPeIeTICHHO-TNYHOM 3HAUCHUH.

Mass struggle is vital if the elimination of the evils of racial
hatred is to be guaranteed.

CoepiieHHO He0OX0JUMBI MACCOBBIE BBEICTYIUICHUS, €CIIA MBI
XOTHM, 4TOOBI OBUIO YHHUYTOXKEHO TO 3710, KOTOPOE BBI3BIBACTCS pa-
COBOU TUCKpPUMHHALIUEH.

To be + MHOUHUTUB MOXKET NMPEACTABIATH COOOH COCTaBHOE
ckazyemoe (to be — riarona-cBs3ka, ”HOUHUTHB — MPETUKATHB).

The task of the committee is to find ways for a workable
agreement.

3amadeil 3TOW KOMUCCHUH SIBIISIETCS U3BICKATh ITyTH JUIS TIpaK-
TUYECKH ITPUEMIIEMOTO PEIICHHS.

To have

1. Tnaron to have + WHPUHUTHB = MOHKEHCTBOBAHHE, BbI-
3BaHHOE CHJION 00CTOSATENHCTB, HEOOXOIUMOCTBIO.
[TepeBoa: npunuiock, OpUaETCS.



The negotiations might fail. In that event the Government
would have to decide what to do.

IIeperoBopsl MOIyT OKOHUUTHCS U HeyJadeil. B Takom ciydyae
MPaBUTEIBCTBY MPUIETCS PEUIaTh, YTO NPEIITPUHSITS.

2. To have + crnoxkHoe momonHeHue (MMs + HeaudHas Gpopma
TJIaroja Wik Hapedue) MepeaeT:

® Kay3aTUBHOCTH (NOOYKJICHNE WM COJICHCTBUE OCYIECTBIIE-
HUIO JICHCTBUSA).

[lepeBox: 3acTaBUTh, YCTPOUTH, CAETATH TAK, YTOOHL. .., 1 IPY-
TUMHU JIEKCUYECKUMU CPEJICTBAMHU.

We had them beaten this time.

Ha sT0T pa3 MbI ux omonemnu.

I would have you to know...

4 xoten ObI MOCTaBUTH BAC B U3BECTHOCTS. . .

They will have him back.

OHM 3aCTaBsT €ro BEPHYTHCH;

® JieiicTBHE, COBEPIICHHOE M0 WHUIIUATHUBE, MOOYKISHUIO JIH-
112, BBIPQKEHHOTO TMOJIJIeKAIIIHM.

The town council has had three houses built.

I'opoackoit MyHHIIATIAUTET TIOCTPOMII TPH JIOMa,;

OI[efICTBHe, COBCPIICHHOC IMOMHUMO BOJIM WJIM KCJIAHUA JIUIIA,
BBIPKEHHOTO TIOJUIEXKAIIMM, U HAIPaBJIeHHOE Ha HETO.

We had a note handed to us.

Ham Bpyuniu 3anucky.

[epeBon rmarona to have npeacraBiseT TPYJHOCTb, TaK KaK B
PYCCKOM $SI3BIKE€ HET aHAJIOTMYHBIX TPAMMATHYECKHX CPEICTB IS
nepejiadyy €ro 3Ha4YeHuMn.

[Ipu nepeBoae 4acTo MPUXOIUTCS MOJIB30BATHCA PATUUHBIMU
JIEKCUYECKUMH CPEICTBaMH, KOTOpPhIE 00Jiee TOYHO MEPEAat0T CMBICT
MIPEIIOKESHHSL.



IIpakTHyeckHne 3aJaHUA

3aganue 1. IlepeBenure mpenyoKeHUs ¢ MOAAIBHBIM IJIaro-
aom should.

1. He said that this was not a temporary problem. Lasting ar-
rangements should be made.

2. The workers who have decided to fight against redundan-
cies and short time in every possible way are absolutely right. They
should be backed up by everyone, including those on whom the axe
has not yet fallen.

3. The Government should bring together in local discussions
the important employers of labor and trade union officials in direct
touch with workpeople, and set about creating a sensible pattern out
of the present chaotic labor market.

4. The communiqué also said that international disputes, in-
cluding border and territorial disputes, should be settled by peaceful
negotiations, and the use of force was not permissible.

3aganue 2. IlepeBenure mpenioKEeHUS ¢ MOJAILHBIM TJIaro-
moM may (might).

1. It is possible that in accordance with this plan, investments
may have to be made which do not lead rapidly to a rise in the stand-
ard of living.

2. Situations in which America may have to choose between
rival policies advocated by her European partners are bound to arise.

3. When the delegates are taken to see the outstanding work of
the Road Research Laboratory, and the examples of brilliant design
and construction of British technicians and workers, they will be able
to compare in their minds eye what might be, with what is.

4. Finally, a new political balance in Europe, based on effec-
tive unity, might turn out to be the precondition of disengagement.

3aganue 3. IlepeBenure MpenIoKEHUS ¢ MOMAILHBIM TJIaro-
oM to be.



1. The main objective of the conference is to try to bridge the
ever widening gap between the developing countries and the indus-
trialized states.

2. The plan is to allow whites and non-whites to compete in
one team abroad, but to maintain segregation inside South Africa.

3. But this success must be made the starting point of a new ef-
fort if the impetus is to be maintained and still bigger successes won.

4. Now the question is: “Will more resignations follow?”
Changes seem inevitable, but no one can say what. But changes there
must be if confidence in the board is to be restored and it is to func-
tion properly.

5. But now that the campaign is over, there is a clear impera-
tive before us all: to stand together against the common danger if our
nation and the world are to avoid even greater catastrophe.

3aganue 4. [lepeBenure cleayromue IpeIOKEHUS C MOIATh-
HBIM I1arojoM to have.

1. To meet the export requirements the domestic consumption
has had to be curtailed.

2. He is not half as worried as the old age pensioners, the
housewives and the workers who are having to pay the increased
prices.

3. Any other activities of the world organization will be fi-
nanced by the whole membership only by their unanimous and active
support. And even in those rare cases it will be by having the Secre-
tary-General solicit voluntary contributions.
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I'JTIABA 2. PYHKIIMOHAJIBHBIE OCOBEHHOCTH
NHOUHUTUBA U CIIEHU®UKA ETI'O IIEPEBOJA

Hupunumue — Henuunas Gopma riarosa, KOTopas Ha3bIBaeT
neiicteue. MHQUHUTUB sIBISETCS OCHOBHOM (OpPMOH Tiaroia u
MIPEICTaBISIET I1aroi B cioBape. Ilpu3HakoM HHOUHNTHBA SIBIASETCS
yacrtura to: to help — momorars, t0 read — unrars. B coBpeMeHHOM
AHTIMHACKOM SI3bIKE MHPUHUTHB UMEET CIeAyIoIue GopMB:

Active Passive
Indefinite to write to be written
Continuous to be writing -
Perfect to have written to have been written

Perfect Continuous to have been writing -

AHTIMACKUH WHOUHUTHAB BHITIOTHIET B MPEIIOKEHUH LIEIBIN
psaa GYHKIMA, MHOTHE U3 KOTOPBIX HE XapaKTePHBI I PYyCCKOM He-
omnpeaeiecHHON GopMbl riarona. CriocoObl epeBoia HHPUHUTHBA B
Pa3TUYHBIX (QYHKITUSAX YaCTO MPEJICTABISIIOT OIMPE/IEIICHHBIE TPY/THO-
CTH HW3-32 CYIIECTBEHHOTO pPAa3jIu4usi TPaMMATHYECKUX CPEICTB H
CTPYKTYp HPEAJIOKEHUS B aHTJIMHCKOM M PYCCKOM SI3BIKAX.

1. IMMonnexamee. MupuuuTHB B QyHKIMK Toyiexarlero. [le-
PEBOJMTCS HA PYCCKUH S3BIK HEOTpeIeeHHOH (hopMOIi Taaroia wiu
OTTJIarOJLHBIM CYIIECTBUTEIHHBIM.

To bring to the foreground leaders who will work together to
achieve peace will take both parties time.

BreiiBmkenne Ha TiepeTHUH TUTaH JIHJIEPOB, KOTOPBIE OYIyT CO-
TPYAHUYATH B OOpHOE 32 MUp, MOTpeOyeT BpEMEHU OT 00erX MapTHIA.

Takue KOHCTPYKUMHU BCTpeuaroTcs peako. Yame B aHrimui-
CKOM TIPEIJIOKEHWH Ha TEpBOM MeCTe B KayecTBe (POpMaIbHOTO
MOJIeXKAIIET0 CTOMT MECTOMMEHHE it, KOTOpOe Ha PYCCKHIT s3bIK He
MIEPEBOJUTCSL.

2. llpenukatuBHblii 4ieH. UHQUHUTHB B (QYHKIWU TpeauKa-
TUBHOTO 4JIEHA, UIMEHHOM YacCTU COCTaBHOTO CKa3yemoro, He Mpej-
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CTaBIISIET TPYAHOCTH TPH MIEPEBOJIEC HA PYCCKHM sI3bIK. B 3THX ciryua-
SIX OH MEPEeBOIUTCS HeompeAeieHHOW (QOpMOil riaroja WiM Cyuie-
CTBHUTENBHBIM.

The idea is to make Russia a partner in many NATO activities.

Unes B TOM, 4TOOBI IpHUBJIEYs POCCHIO K YYACTHIO B PEIICHUH
MHOTHX Ipo0JIeM, KOTOpBIE B HacTosIee Bpems cTost mepen HATO.
(u3 Cokonosa, Tpodumosa)

3. Onpenenenue.

— IlepeBoauTCS OMPEACTUTEIBHBIM MIPUIATOYHBIM MPEIIIONKE-
HUEM C MOJAIbHBIM TJArojbHBIM CKa3yeMBIM, BBIPAKAIOIINM BO3-
MOXKHOCTh WJIM JOJDKEHCTBOBAHHUE, JTMOO TIAroiOM-CKa3yeMbIM B
OyJylieM BpEMEHH.

This question will be discussed at the conference shortly to
open in Moscow.

3toT Bompoc OyaeT o0cykaaThesi Ha KOHPEPEHIIUH, KOTOpast
JIOJDKHA BCKOPE OTKPBITHCS B MOCKBE.

—Ilocne the last ¥ TOPSAKOBBIX YUCIIUTENBHBIX MMEPEBOIUTCS
JTUYHOW (popMOM riarona B TOM € BPEMEHH, YTO W IJIArol-
CKa3yeMoe TJIaBHOTO MPEIOKEHHS.

The secretary general was the first to raise this question. T'ene-
paNIbHBIN CEKpeTaph MEPBbIM MOCTABUI STOT BOIPOC.

Ecmm MOPAAKOBBIC YUCIIUTCIIbHBIC BBIMNOJIHAOT APYIryHO CHUH-
TAKCHUYECKYI0 (YHKIHUIO, TO HHPUHUTHB MOXET MEPEBOUTHCS TPU-
YaCTHUEM.

The first person to raise objections was the Minister himself.
[lepBbIM BBICTYMHUBIINM C BO3PAKECHUSIMH OBLUT CAM MHHHUCTP.

—IlaccuBHas ¢opma MHGUHUTHBA B (YHKIMH OIPEACICHHS
COXpaHseT 3a co0Oi IpeAasor, C KOTOPBIM yNOTpeOIseTcs: JaHHbIH
JIaroJl, U IEPEBOAMUTCS] HEOTIPEACIIEHHO-TTMYHBIM MPEIOKEHUEM.

There was nothing to be astonished at.

— B OTHEeNbHBIX Ciy4asx MOXET MEePEBOIUTHCS MPUYACTHEM,
npuiaaraTeJbHbIM WIN CYIIECTBUTCIBHBIM C IIPEIJIOTOM.
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The shape of things to come is shown by the data obtained by
the experts.

O xapaxTepe TMPeACTOAIINX COOBITUH MOXHO CYIUTh 110 JaH-
HBIM, TTOJTyYSHHBIM CTICLIUATUCTAMH.

— MoxeT OBITh IepeBeieH MPOCTHIM MPEIOKESHIEM — B 3aBH-
CUMOCTH OT COYETaeMOCTH CJOB B PYCCKOM S3bIKe. MoJalbHOCTD
MIpU TIEpEeBOJIC NepeaaeTcs JEKCUIEeCKH.

He had no objections to make.

VY Hero He ObLIO BO3paKEHUH

— Ecnm onpenenenne ykasplBaeT Ha Ha3HAUYEHHE MpeAMETa —
TIEPEeBOIUTCS THOO OIpeeNieHHeM, JTNOO 0OCTOATENLCTBOM IIEITH, YTO
3aBUCUT OT KOHTEKCTa U OT COUYETAEMOCTH CJIOB B PyCCKOM SI3BIKE.

Automation is one of the ways to increase production.

ABTOMAaTH3alUs — OJUH U3 CIIOCOOOB MOBBICUTH MPOU3BOJIH-
TENBHOCTHIO.

4. lortonnaenne. MHQUHUTHB B QYHKIIUU TOTOTHEHHUS MOXKET
NEpEBOAUTHCA I/IH(I)I/IHI/ITI/IBOM WKW NIPpUAATOYHBIM IMPEAJIOKECHUCM.

They want to submit a new proposal.

OHU XOTAT BHECTH HOBOE MPEIIOKCHHE.

5. aduHuTHB B GYHKIMU OOCTOSTENHCTBA PE3yibTaTa, ciel-
CTBHS, COIYTCTBYIOIIETO OOCTOSTEILCTRA.

NupuantE B QyHKIUH OOCTOSTENbCTBA peE3yibTaTa MU
crenctBus mocie such... (as), enough, so..., too..., only — nepesour-
csl UM UHOUHUTHBOM, WA CAMOCTOSITENIbHBIM TIPEASIOKEHUEM, BBO-
JIIMBIM COIO30M «H».

This question is too difficult to be settled without further con-
sultations.

OTOT BONPOC CIMIIKOM CJIOKEH, YTOOBI €ro MOXKHO OBIJIO pas-
pemuTh 0e3 JanbHeUINX KOHCYJIbTalui.

Ecimm B MPEAJIOKEHUN HET BBIIICYIIOMAHYTBIX IpUIIaraTeiib-
HBIX M Hapeylil — MEepeBOAMTCS B 3aBUCHMOCTH OT COYETAEMOCTH
CIIOB B PYCCKOM SI3bIKE, YaCTO CaMOCTOSATEILHBIM MPEIIIOKCHUEM,
BBOJIMMBIM COIO30M «HD».
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In 1928 he resigned his post never to return to public life.

B 1928 rony oH ymien B OTCTaBKYy M HHKOT/IA y>K€ HE BO3Bpa-
LIAJICSI K TOCYAAPCTBEHHOM NESITEIbHOCTH.

WupuanTHB B 3TOH (DYHKIMHU MPEACTABISCT TPYAHOCTH NPHU
MepeBojie TIaBHBIM 00pa3oM TOTOMY, YTO OH OIIMOOYHO MOXKET
OBITH IPUHSAT 32 0OCTOSTENHCTBO IIEJIH.

6. BBoubIil 1eMedT. UIHQUHUTHB MOXKET OBITH B MPEJIOKe-
HUH BBOJIHBIM 3JIEMEHTOM.

to tell the truth... 0 MpaBje TOBOPSL...
to be frank... €CJIM TOBOPUTH OTKPOBEHHO. ..
to put it mildly... MSTKO BBIPAXKasCh...

IIpakTHyeckue 3a1aHus

3ananue. IlepeBenure cremyroniue peUIoKeHNs ¢ HHOUHA-
TUBOM:

1. The lord weighed his sons long and carefully with his eyes.

2. You have five trueborn children,” Jon said. “Three sons,
two daughters. The direwolf is the sigil of your House. Your children
were meant to have these pups, my lord.”

3. “You helped me win this damnable throne, now help me
hold it. We were meant to rule together.”

4. Tall, it was, and gaunt and hard as old bones, with flesh pale
as milk. Its armor seemed to change color as it moved; here it was
white as new-fallen snow, there black as shadow, everywhere dap-
pled with the deep grey-green of the trees.

5. Then it gets inside you and starts to fill you up, and after a
while you don’t have the strength to fight it. It’s easier just to sit
down or go to sleep.

6. A sudden silence descended over the party. The men looked
at the antler uneasily, and no one dared to speak. Even Bran could
sense their fear, though he did not understand.

14



7.He put a massive arm around Ned’s shoulders. “I had
planned to wait a few days to speak to you, but I see now there’s no
need for it.”

8. He had included the girls, included even Rickon, the baby,
but not the bastard who bore the surname Snow, the name that cus-
tom decreed be given to all those in the north unlucky enough to be
born with no name of their own.

9. Branches stirred gently in the wind, scratching at one anoth-
er with wooden fingers. Will opened his mouth to call down a warn-
ing, and the words seemed to freeze in his throat.

10. The broken sword fell from nerveless fingers. Will closed
his eyes to pray.
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I'JTIABA 3. ®YHKIIMOHAJIBHBIE OCOBEHHOCTH
MMPUYACTHUSA U CIIEHUDPUKA
ET'O IEPEBOJIA

Ilpuuacmue — 3o HenmuHas (Gopma riaroja, Kotopas obaama-
eT CBOMCTBaMHM IJIarojia, Hape4yus M npuiaratenbHoro. [Ipuuactue
Hactosmero BpemeHu (Present Participle) oOpa3yercs ¢ mOMOIIbIO
OKOHYAaHWS -ing M OMHCHIBAET KOTO-TO WJIM YTO-TO: €.g. boring
book — ckyunas kHura, exciting news — BOJIHYIOIIHE HOBOCTH,
relaxing atmosphere — paccnabmstornas obcraHoBka IIpuuactie
mpomenmero Bpemenu (Past Participle) oOpa3yercs ¢ momorbto
okoH4aHusl -ed ¥ 0003HAYaeT TO, KaK KTO-TO Ce€0sl UyBCTBYET: €.g.
bored student — ckyuarommii crynent, excited speaker — B3BOJIHO-
BaHHBIH criukep, feel relaxed — wyBcTBOBaTH cebs1 paccnabICHHBIM.

Ipuyacrue B GyHKIMYU onpeaeIeHUs

‘lame NEPEeBOAUTCA MPUYIACTUEM HACTOSALICTO WJIM IpOoIICAIic-
o BpEMCHH, JII/I60 MMPUAATOYHBIM OIPEACIIUTCIILHBIM TPEAJIOKCHUEM.

The data obtained are being carefully analyzed and studied.

HOJ’Iy‘IeHHbIe JaHHBIC THIATCJIBHO aHAJIMU3UPYIOTCA U H3Yyya-
IOTCHI.

It is necessary to review some of the arguments put forward by
those opposing the idea of such talks.

H606XOILI/IMO NepeCMOTPEThL HEKOTOPHIC JOBOALI, BbIIBUHYTBHIC
TEMU, KTO BBICTYIIACT MIPOTHUB UACH BCACHHNS TaKUX IIEPECTOBOPOB.

IIpuuactue I cTpagarensHOro 3amora He BCErja MOXKHO Iepe-
BECTH Ha pYCCKI/Iﬁ SA3BIK CTpPAAATCIIbHBIM IMPUYACTHUCM, TOTJa OHO
NEPEBOAUTCA ONPEACTIUTCIIBHBIM NMPUAATOYHBIM MPCIAJIOKECHUEM U
nepeaacTes JICKCUICCKU.

Tomorrow morning the ‘Right to Life’ campaign supported by
nine religious peace organizations will hold a silent procession.
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3aBTpa yTpoM KammaHus «lIpaBo Ha KU3HB», KOTOPYIO MOA-
JepKUBAIOT JEBATH PEJIMTHO3HBIX COOOIIECTB, OpraHU3yeT MOoJya-
JIUBYIO IPOLIECCHIO.

Ipuyactue B QyHKIUHN 00CTOATENbCTBA

1. [lepeBoauTcs AceHpPUUACTHBIM OOOPOTOM, TMPHAATOTHBIM
WM CaMOCTOSITENIbHBIM TIPEJIOKEeHHEeM JHOO0 HHBIM CIIOCOOOM, B
3aBHCUMOCTH OT COYETAEMOCTH CIIOB B PYCCKOM SI3BIKE.

Commenting last night on the plan he warned the Ministry of
the critical situation which might develop.

KomMenTupys Buepa Be4epoM 3TOT IUIaH, OH MPEyTIPEFl MHU-
HHUCTEPCTBO O TOM, YTO MOYKET CO3/IaThCSl KPUTUIECKOE MTOJIOKEHIIE.

2. llpuuactue 1l (uHOrnma mpuyactue I), B 3aBHCUMOCTH OT
COF03a, 32 KOTOPBIM OHO CIIEAYET, MOXKET TIepeaBaTh:

¢ coro3oM if mu unless — 3HaUeHUE OOCTOSATENBCTBA YCIOBHS;

nocJe coto3a though — 3HaueHne 00CTOATENBCTBA YCTYIKH.

Takne 00OpOTHI TIEPEBOASTCSA Ha PYCCKUAN SA3BIK MPUIATOYHBI-
MU MPEAJIOKCHUAMMU.

If given the opportunity, this industry will rapidly develop.

Ecnu 3101 oTpacinu mMpOMBIIIEHHOCTH MPEI0CTaBUTh Oiaro-
MPUSATHBIE BO3MOXKHOCTH, OHa OyJIeT ObICTPO pa3BUBATHCSI.

IIpnyacTHbIE KOHCTPYKIIHH
O0LEKTHLIA NPUYACTHLIA 000POT

Obvexmublii npuuacmusili 000pom = CYILECTBHTEIFHOE B
o0IIeM Majexe MM MECTOMMEHHS B KOCBEHHOM Iajie’ke + MpHuya-
ctre (MMsl + TpUYacTHe), BhICTyMaroniee B QyHKIMU CIIOXKHOTO JI0-
MTOJIHEHUS.

[lepeBoauTcs Ha PyCCKUH SI3BIK MPUAATOYHBIM TIPEUIOKEHUEM
C COI03aMH «KaK», «4T0» HIH «YTOOBD».

17



They spent last Friday listening to the Minister telling the
trade union leaders that it is right for workers to hold back on wage
claims.

B MMPOIUIYIO IITHUIY OHMU BEChb JCHBL CIyINAaJIM, KaK MHUHUCTP
TOBOPHJI TTPO(COIO3HBIM JIMACpaM, 9TO Padodre MPABMIILHO CACIIAIOT,
€CJIA BO3AePKaTcs OT TpeOOBAHUI O TIOBBIIICHUH 3apabOTHOH ITIaTHI.

Kay3aTuBHBIH (MJIH NOOVANTEIbLHLINA) 000POT

OObexTHBIN TprdacTHBI 000poT (have/get + ums + mpudva-
crue) + to have/to get = xayzamusnas, umu nobyoumenvHas, Kow-
CMPYKYU.

Ona o3Ha4aeT, YTO JeiCTBHE COBEpIIAeTCS HE JHIOM, 000-
SHAYCHHBIM MOJJIC)KAIIUM IPCAJIOKCHHA, a KEM-TO JAPYIrUM 3a HEro
WJIH JUTS HETO.

B pycckoMm s3bIke ee mepeBoji MPEeACTaBIseT 3HAUUTEIbHYIO
TPYAHOCTh, KOHKPETHOE 3HAYEHHE 3TON KOHCTPYKIMHM 3aBUCUT OT
KOHTEKCTa W MOXKET ObITh BeChbMa pa3HOOOPa3HBIM.

We must treat this as a national emergency issue and must get
this decision reversed.

MBI 10JKHBI pacCMaTpHUBaTh 3TO KaK BOIIPOC YPE3BBIYAITHOTO
SHAYCHUA JId CTpaHbl U JOJIKHBI ):[O6I/IBaTLCSI, 9TOOBI 3TO peuicHue
OBLIIO U3MEHEHO.

A0COJII0THASI IPUYACTHAS KOHCTPYKIIMS

(He3aBHCHMBIH MPHYACTHLIA 000pOT)

Abconiomuasn npuyacmuas KoHcmpyKkyus (HE3aBUCUMBIH MpU-
YacTHBIN 000pOT) = MpUYacTHe + CYIIECTBUTEIHHOE B O0IIEM MaIeKe,
KOTOpOE SBJISIETCA CyOBEKTOM JIEHCTBHSA, BEIPRKEHHOTO PUIACTHEM.

Taxkas KOHCTPYKIOHMA MOXKET BBIIIOJIHATE B IMPCAIIOKCHUN
($yHKUMIO 00CTOSTENHCTBA BPEMEHH, IPUUUHBI, YCIOBHS MIIH COILYT-
CTBYIOIIIET0 OOCTOSTEIBCTBA.
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Ilpenozumuenviii Hezasucumvlii npuwacmuulii. obopom (pu-
YaCTHBIN O60p0T, CTOSIHIPIP'I nepea riiaBHbIM COCTAaBOM MNPCIJIONKE-
HHS) MOYKET IMETh KaK BpeMeHHOE, TaKk U IPHINHHOE 3HAUCHHE.

B yHKmm 06cTosTeNnbCTBa YCIOBHS 3TOT 000POT BBICTYMAET
00BIYHO, KOTJIa TIPEANIO’KEHNE OTHOCUTCS K OymyIieMy BpeMeHH; Ha
PYCCKHH S3BIK IEPEBOAUTCS MPUAATOUYHBIM MPEIIIOKEHUEM.

Whole cities being razed to the ground during the war, the
building of houses was priority number one.

Tak xak BO BpEMs BOMHBI LEJIbIC ropoaa ObLTH CTCPTHI C JIMLa
3€MJIH, CTPOUTEIBCTBO IOMOB CTAJIO IEPBOOUEPEAHON 3a1a4eil.

3HaueHHe COMYTCTBYIOIIETO OOCTOSITENhCTBA dTa KOHCTPYK-
ousa UMECT, KOraa OHa CTOUT MOCJIC ITTaBHOT'O COCTaBa IMPEAJIOKCHUA.

IIepeBoauTcss Ha PYCCKHIl A3BIK CAMOCTOSITENBHBIM IPOCTHIM
NPpEAJIOKCHHUEM HJIUM HNPOCTBIM IMPEAJIOKECHUCM C COKO3aMU «a», «KHU»
WU «IIpUYeM», BXOAAINIUM B COCTAaB CJIOKHOCOYMHCHHOI'O IMPECAJIo-
JKCHUS.

The cargo was badly damaged by the fire, the owners suffering
great losses.

['py3 GBI CHIIBHO MOBPEXK/IEH MOXKAPOM, U BIIAJIEIIBIIBI TOHEC-
J1 OOJIBIITUE MOTEPH.

IIpuyacTua B YHKIMH COI030B U NMPEAJIOr0oB

[Mpryactust B GyHKIUN COIO30B BBOAST yCIOBHBIC, IPUUUHHO-
CJICACTBCHHBIC U YCTYIIUTCIIbHBIC ITPUAATOUYHBIC TPCATIOKCHU.

Ha pycckuii 1361k OHU IEpEBOASTCS:

provided, granted (granting) — mpu ycioBuH, MpUHHMAs BO
BHHUMAHUC

supposing, assuming — eciti, AOMYCTHM, TIPEAIOI0KHUM, YTO. ..

seeing — IOCKOJIbKY, IIPUHUMAsl BO BHUMAHUC, YUHUTLIBAsl, BBU-
Jy TOTO, 4TO...
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A wider association of this kind would be feasible, provided
that the methods adopted are in line with those proposed at the con-
ference.

Bbonee murpoKad acconanus Takoro poaa ObLIa OBl BO3MOYKHA
IIpy yCJIIOBHUHU, YTO IMPUHATHIE METOIbI 6y,Z[YT COOTBETCTBOBATH MCTO-
JlaM, TIpeI0KEHHBIM Ha KOH(pEepeHIINH.

IIpuyacTus B yHKUMH NIPEIOTOB

CrosT nepe CymeCTBUTENbHBIMU U MEPEBOASATCS HA PYCCKUI
SA3BIK:

given — npu HATHYUH

failing — mpu oTcyrcTBUH

regarding, considering, respecting — oTHOCHTENBHO

pending — 1o, B 0KMIaHUN

following — Bcnen 3a

Given good will on the part of other states, this proposal of
Russia could be carried into effect without any further delay.

[Ipu Hanmmyuu HOOPOI BOJIM CO CTOPOHBI JPYTUX TOCYIApCTB
9TO MPEIAIOKCHUC Poccunt MokHO OBLIIO OBI OCYHICCTBUTDH oe3 Aalib-
HEWIIEeTro MpoMeJIeHUSL.

IIpakTHyeckue 3aaHus

3amanue 1. [TepeBenuTte crienyromye NpeayioKeHUs:

1. A circular giving details of the conference refers to the re-
cent disastrous election results which were brought about because
thousands of people did not think it was worth voting.

2. He said that the strike movement may turn into a national
strike bringing about the downfall of the dictatorship.

3. Unfortunately the point of view of this politician is becoming
increasingly widespread in the Western press. This is why it seems
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expedient to review some of the arguments put forward by those op-
posing the idea of such talks.

4. Considering the complexity of the problem, the decision
was reached at a rather early date.

5. Coupled with his reluctance to discuss this question this
presents a major obstacle to any kind of agreement.

6. Moreover, this would also determine the agenda of the
meeting referred to in a general way by him.

7. Taken in the early stages, these drugs prevent infirmity.
Used systematically, they slowly but surely lead to cure.

[IepeBenute crienyromuye NpeayioKeHUs:

8. He declared that at the next sitting of the peace conference
the proposal should be made to conclude peace, all theoretical ques-
tions being excluded.

9. Exports of bananas were negligible, all shipments going to
the Bahamas Islands.

10. As there is a natural limit to the capacity of consumption
of necessities of life (food, etc.), particular attention must be paid to
industrialization, consumption prospects in this sphere being particu-
larly unlimited for a long time to come.

11. Stupendous storms of terrifying proportions can rage in
these unreported areas, with no one knowing of them until the effects
of the atmospheric disturbances they cause are felt in local weather
days later.

12. If he had not been forced to maneuver the craft to avoid a
boulder-filled crater, he would have touched down with almost two
minutes of fuel remaining.

13. Objections to this plan, supposing there is any, should be
reported to the committee at once.

14. Assuming the hearty cooperation of all the members, it is
reasonable to expect that the celebration will be successful.
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15. Prospects are bright for a big expansion of trade between
these two countries, following the signing of a new three-year trade
agreement.

16. These tremendous, complex tasks can be carried out given
planned development of the national economy and correct leadership
of the national economic development.
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TEKCTbI JJIA IIEPEBOJJA

Tekcer 1

What’s in a name: probiotics

Probiotics, probably the best-known of the three players, are de-
fined by the International Scientific Association for Probiotics and
Prebiotics (ISAPP), as “live microorganisms that, when administered
in adequate amounts, confer a health benefit on the host.” In this case,
you are the host, the person who consumes them. And the “live micro-
organisms” are usually bacteria that have a health-promoting effect.
Given that there are good bacteria and bad bacteria in the human body,
the goal is to ingest probiotics that keep the bad ones in check.

Besides promoting general gut health, consuming food rich in
probiotics can improve irritable bowel syndrome and antibiotic-
related diarrhea, prevent traveler’s diarrhea, produce vitamins and
increase nutrient absorption, and decrease the risk of common infec-
tions. In fact, when consumed regularly, probiotics have been found
to reduce the occurrence of upper respiratory tract infections (like the
common cold), according toresearch in a 2022 issue of The
Cochrane Database of Systematic Reviews.

Many different types of beneficial bacteria are considered pro-
biotics. The most common ones include Lactobacillus and Bifidobac-
terium, of which there are dozens of strains. “You have to match
what it is you’re concerned about with the probiotic you should use,”
says Gregor Reid, a microbiologist and distinguished professor emeri-
tus at Western University in London, Ontario. In other words, if you
consume a strain shown to improve constipation and you’re taking it in
the hope that it will reduce your blood sugar, you’re likely to be disap-
pointed, Reid says. (A knowledgeable health-care professional can
make specific recommendations about which strains to consume.)
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Some foods, such as yogurt, kefir, kimchee, and fermented
soybeans and kombucha naturally contain probiotics, Rosales says.
But here’s where things get complicated: Not all fermented foods or
yogurts contain probiotics, Reid says. As a consumer, a good starting
point is to look for the phrase “contains live and active cultures” on
the label; it’s even better if specific strains of bacteria are listed, be-
cause then you’ll know you’re getting the right stuff.

In other instances, specific strains of probiotics are added to
various “functional foods” — which are defined as having benefits,
beyond simply providing nutrients, thanks to the addition of other
ingredients. Such foods include beverages, yogurts, and cereals; pro-
biotics are also available as supplements.

“The challenge with probiotics is they have to arrive live and
well in your gut to have a health benefit,” Rosales explains. “That’s
why we’re seeing them in supplements.”

When choosing functional foods or supplements that contain
probiotics, Reid recommends consulting the website USProbi-
oticGuide.com, which is designed to help health-care professionals
make decisions about probiotic therapy for patients; there, you’ll find
information about specific food products and supplements, the pro-
biotic strains they contain, the health conditions they target, and how
to use them

(https://www.nationalgeographic.com)

Texct 2

What’s in melatonin — and is it giving you nightmares?

The dosing in these popular over-the-counter sleep supple-
ments can vary wildly from what’s printed on the label, which can
result in side effects. Here’s how to use it safely.

As many as one in three U.S. adults aren’t getting the seven to
eight hours of sleep they need. Whether it’s a bombardment of stress-
ful headlines, endless scrolling on a blue-light screen, or working
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into (or through) the night, our circadian rhythms are easily thrown
off by modern life.

To fall and stay asleep, over six million American adults are
turning to melatonin supplements, sold over the counter at pharma-
cies and grocery stores across the country.

Many of these users report side effects like nightmares.
What’s causing them? And what’s in the melatonin tablets, liquids,
and sprays we’re taking?

Melatonin and vivid dreams?

Usually, side effects of melatonin include drowsiness and
headaches, but experiencing vivid dreams and nightmares is certainly
not uncommon, says Dr. Suzie Bertisch, assistant professor of medi-
cine at Harvard Medical School and clinical director of behavioral
sleep medicine at Brigham and Women’s Hospital.

Dr. Kin Yuen, a sleep medicine specialist at the University of
California San Francisco, says higher doses of melatonin make
dreams (and nightmares) more vivid and make us more likely to re-
member them after waking.

(How COVID-19 can affect your sleep.)

One theory is that because melatonin increases time spent in
REM cycles (when we dream), nightmares have a higher chance of
appearing. Taking melatonin to help sleep when you’re experiencing
emotional distress also presents a conundrum: are resulting night-
mares a product of the melatonin, or the distress that caused poor
sleep in the first place?

Currently, the reason many melatonin users experience night-
mares remains unconfirmed. However, the fact that melatonin is
widely available and doesn’t require a prescription in the U.S. and
Canada — though it’s regulated in Australia, New Zealand, and most
of Europe — may hold a partial answer.

Unpredictable product

Because melatonin is sold as a supplement, like vitamins, and
not a medication, its regulation is limited. As a result, the amount of
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melatonin in a supplement can vary wildly, and may contain danger-
ous contaminants.

A landmark study that looked at 31 different melatonin sup-
plements found melatonin content often varied greatly from the listed
amount. One supplement had 478 percent more melatonin than what
was listed on the label, another supplement had 83 percent less.

(How our body clock rules our lives.)

Almost one in three supplements tested also contained signifi-
cant levels of serotonin, which can act in opposition to the supple-
ment’s intended effect. Serotonin is associated with wakefulness and
inhibition of REM sleep.

Serotonin is also strictly regulated and cannot be purchased
over the counter. If someone taking another medication like an SSRI
antidepressant took serotonin-contaminated melatonin, it could lead
to serotonin overdose. Researchers urged manufacturers to identify
where the serotonin was being introduced to their product — the
origin of these contaminations are still unknown.

Medical-grade melatonin can be prescribed by a doctor and
may help patients take a more pure, predictable dose.

How to use melatonin safely?

Because the contents of melatonin supplements vary, Bertisch
says there’s little data on the real world use of melatonin supple-
ments over time. She says it’s generally safe for short term use in
adults, like for getting over jet lag.

But kids’ use of melatonin supplements concern both Bertisch
and Yuen. Bertisch says many parents are administering melatonin to
their kids, but data on how this active hormone affects minors is very
limited, especially over time. One theory is that melatonin supple-
ments could affect fertility, though again, research is minimal at this
point.

Melatonin is secreted naturally in people of all ages to signal
us to wind down for bed, so changing habits like limiting screen time
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at night could be safer and more helpful than taking melatonin sup-
plements.

(What is sundowning?)

Between 2012 and 2021, reports to U.S. poison control centers
of children ingesting melatonin increased 530 percent, and melatonin
became the most frequently ingested substance among children in
2020. Over 4,000 of the reported ingestions led to hospitalizations.

In September, The American Academy of Sleep Medicine
urged parents to beware of melatonin gummies and chewable tablets
on the market that can be easily administered to kids. They said this
could lead to a melatonin overdose, which can manifest as
headaches, dizziness and irritability.

Experts agree parents should check with a doctor before ad-
ministering melatonin to kids. Also, given the lack of research on
extended use, be careful about using melatonin long term, even if
you’re an adult

(https://www.nationalgeographic.com)

Texcrt 3

Catch a glimpse of a rare planetary alignment —
before it’s too late

Don’t worry if you missed the peak evening to view the spec-
tacular line-up of planets. Here’s how to see them for the rest of the
week.

Look to the cosmos around sunset this week for a glimpse of
five major planets — Mercury, Jupiter, Venus, Uranus and Mars —
lining up with the moon.

Even if you missed the peak alignment on Tuesday evening,
experts say there’s still time to catch this lineup of Earth’s neighbors.
Here’s what you need to know about what causes this phenomenon,
how rare it is, and — most critically — how to see it.

How to see it?

27



Andrew Fazekas, the Night Sky Guy and lead author of the
National Geographic Stargazer’s Atlas, tells Nat Geo that the five
planets will appear in a diagonal line in the southwest sky on
Wednesday, March 29.

If you grab a pair of binoculars, you’ll see Mercury and Jupiter
hanging very low in the western sky. As you follow the diagonal line
higher and to the west, you’ll see the bright point of light that is Ve-
nus, followed by a faint green light that marks Uranus. At the highest
point in the southwest, he says, “is the ruddy-colored Mars, easy to
find with naked-eyes.”

(Here are 11 other spectacular night sky events to see in
2023.)

The Southern Hemisphere will also have a view of the plane-
tary alignment, but Fazekas says it will really be tilted toward the
northwestern sky.

All five planets should be visible for the rest of the week. By
next week, however, Jupiter will continue to sink toward the horizon
while Mercury will rise up and become easier to see without binocu-
lars.

Why does it happen and how rare is it?

It’s not that unusual to see groups of planets line up in the
night sky from time to time, according to the Associated Press. The
planets in our solar system are constantly in orbit around the sun —
and sometimes those orbits happen to line them up on the same side
of the sun from the Earth’s perspective. That’s when we see an
alignment.

Last summer, in fact, brought an even rarer alignment of all
the major planets in the solar system — including five easily spotted
with the naked eye. Earth won’t see such a spectacular celestial show
again until 2040.

The good news is, however, that there are many more awe-
inspiring night sky events ahead of us in 2023 — from the Lyrids me-
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teor shower in late April to an otherworldly ring of fire eclipse in
mid-October. Stay tuned (https://www.nationalgeographic.com).

Tekcer 4

Why are these orcas killing sharks and removing their livers?

When sevengill shark carcasses with pectoral tears and miss-
ing livers began washing up on the South African coast, questions
abounded. Then a marine biologist found something: orca tooth im-
pressions.

When 19 shark carcasses washed up on the beach just outside
her home in Cape Town, South Africa, last month, Alison Towner
knew right away who had killed them.

The sevengill sharks — predators in their own right — were all
found in the same condition: missing their livers, which had been
sucked out through a clean tear in their shoulders. The rest of their
organs remained intact.

Such near-surgical precision is the hallmark of a pair of orcas
known as Port and Starboard, who have been extracting livers from
sevengills and great white sharks since at least 2015. Easily spotted
thanks to their dorsal fins, which bend right and left (hence their
names Starboard and Port), the two male orcas were seen in the area
two days prior.

“My reaction was just, ‘Here we go again,”” says Towner, a
shark biologist and Ph.D. candidate at Rhodes University in South
Africa. “There’s no stopping this.”

Undoubtedly the biggest mystery surrounding Port and Star-
board is whether their hunting behavior is unique. Orcas, which live
worldwide, display a wide range of diets and behaviors, including
eating sharks, whose organs — especially their livers — are high in fat.

But scientists have never before documented orcas performing
this kind of consistent, surgical predation on sharks. What’s more,
their observations suggest that the orca pair are showing others how
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to remove shark livers — possibly an intriguing example of culture in
the animal kingdom.

Shark killers.

Located on the southwestern coast of South Africa, False Bay
is normally teeming with sevengill sharks, with scuba divers spotting
as many as 70 in a single dive. But on November 9, 2015, divers no-
ticed something peculiar: The sharks had abandoned the dive area
virtually overnight.

Then, carcasses of several sevengill sharks appeared on the
seabed with the same clean tears in their bodies. The divers took
photographs and shared them with Towner and other researchers,
who debated whether the deaths were the result of fishing or an ani-
mal attack.

Orcas were one possibility. While rare in the region, they had
been spotted in the False Bay area since 2009 — but until that time,
they were only known to eat marine mammals, such as Cape fur
seals. (See 13 of Nat Geo s favorite photos of orcas.)

“It was on everybody’s mind: Could it be?” says Towner, who
studies great white shark movements. “Never in my wildest dreams
did I expect it to unfold the way it has.”

When, in April 2016, five more sevengill shark carcasses
washed up on shore with pectoral tears and missing livers, Alison
Kock, a marine biologist at South African National Parks, and her
team conducted necropsies. The tears matched the photos taken in
November 2015. And she found something that they overlooked in
the photographs: orca tooth impressions.

The finding became the first recorded instance of orcas killing
sevengill sharks in the area, and the first recorded instance of orcas
carefully tearing the pectoral girdle to access the liver and leaving
the rest of the shark. Though there are earlier records of orcas eating
shark livers, researchers called the South African phenomenon
“a novel and specialized technique.”

30



“It’s not like they’re tearing the back of the shark open.
They’re going exactly where the liver starts. It’s incredible,” says
Towner.

Then, in 2017, five great white sharks washed up on shore in
nearby Gansbaai, also without their livers. Kock suspected Port and
Starboard, which were orcas already known to live in the area, but it
wasn’t until May 2022 that drone video footage confirmed the pair
were hunting great whites.

Evidence of culture?

Little is known about the animals, such as their ages or where
they came from, says Simon Elwen, a killer whale researcher and
head of the South Africa-based conservation nonprofit Sea Search.

Their bent dorsal fins, a relatively unusual trait that could be due
to diet, injury, or genetics, make “them so unusual and captivating,” El-
wen says. “You have these two highly identifiable individuals.”

It’s also uncommon for two males to travel together, he adds —
but there could be a reason why.

Elwen’s colleague A.R. Hoelzel, a molecular ecologist at
Durham University in the U.K., has sequenced the two orcas’ ge-
nomes and found preliminary evidence that they’re related — possibly
brothers. (Read how orcas can also take down blue whales, the largest
animal on Earth.)

But why hunt sharks and target their livers? Some experts hy-
pothesize that Port and Starboard are part of a subgroup, or “eco-
type,” of orcas that frequent the open ocean, but that this duo simply
moved closer to shore, perhaps due to fishing depleting their normal
food sources.

Another theory is that Port and Starboard, independently or
along with their subgroup, have developed this new behavior in order
to save their teeth, which wear down when orcas bite into sharks’
rough skin. A white shark liver is large enough to provide a full meal,
without the work or the wear that comes with tearing the shark apart.
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Orcas around South Africa are difficult to study due to their
transient nature, and because researchers rely heavily on whale
watchers and citizen scientists to report sightings, much of the data is
“opportunistic,” Elwen says.

But the video footage could be a key piece of evidence, since
it shows Starboard performing the shark-liver technique in the
presence of four other orcas. Many species of whales and dolphins —
orcas are the largest dolphin species — exhibit signs of culture, for
example passing on certain dialects, hunting strategies, or other be-
haviors to the next generation. Culture is a relatively exclusive club
in the animal kingdom, usually displayed by other social species with
long lives and big brains, such as crows and great apes.

Regardless of whether Port and Starboard are the inventors of
this shark-eating behavior, “it’s likely the behavior will spread,”
Elwen says.

Bad news for sharks

And that could spell disaster for shark species, most of which
are already declining, Towner says. Sevengill sharks are gone from
the region, as are great whites, which has led to a collapse in Cape
Town’s shark-cage tourism industry — not to mention a lack of ani-
mals for Towner to study.

Unregulated overfishing poses a much greater threat to shark
populations than Port and Starboard, Towner notes, but the predators
have added pressure to fish already in trouble.

The absence of sevengills and great whites, apex predators,
may have a ripple effect throughout the ecosystem of coastal South
Africa, she adds. For instance, it’s possible prey species, such as
seals and fish, may increase in number. Other shark species, such as
the copper shark, are already moving in to occupy the top spot, ac-
cording to her research. (Read how reef sharks are in major decline
worldwide.)
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“Twenty years of stability, and then two killer whales ap-
peared and boom, all hell breaks loose,” Elwen says of the drop in
shark populations.

Some on social media have expressed frustration about how
the orcas have impacted local businesses, particularly great white
tourism. For her part, Towner approaches the situation with a combi-
nation of fascination and hopelessness.

“l wish there was a golden nugget of hope we could give,”
Towner says. “It’s a reflection of how delicate the balance of nature
is, and if that’s to be perturbed in any way, then the ramifications can
be profound” (https://www.nationalgeographic.com).

Teker 5

They’re destructive, there are 5 million of them —
and they’re sacred
In India, wayward cattle are trampling crops, spreading
disease, and causing car accidents. They’re also venerated

Across India, farmers are becoming their own night security
guards — patrolling their harvest and checking on fences or trenches
surrounding their land. But their enemies aren’t robbers. They’re
stray cattle — and there are more than five million of them.

“A herd can destroy the whole crop in just one hour,” says An-
jani Dixit, district head of Rashtriya Kisan Mazdoor Sangathan, a
farmer association in the northern state of Uttar Pradesh. Cattle can
also become aggressive when threatened: Dixit says the horned ani-
mals fatally gored two men in his village.

Stray livestock, which gather at garbage dumps and weave
through traffic, lead to thousands of road accidents each year; be-
tween 2018 and 2022, they caused more than 900 human deaths in
the northern state of Haryana. In some states, authorities even paste
glow-in-the-dark stickers on the animals to warn drivers at night.
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How did India get here? Many livestock owners abandon male
calves soon after they're born, keeping the females, which provide
valuable milk and calves. In years past, farmers would deploy the
males to plough their fields and use their dung as manure. But nearly
every farmer now uses tractors, while manure has been replaced with
chemical fertilizers, says Krishna Chauhan, a veterinary officer in
Uttar Pradesh’s capital Lucknow.

“The utility of the male calf has become almost zero,” he adds.
In addition to setting the male calves free, farmers also starve male
calves to death or, on big cattle operations, let the animals overeat
until they die, says Chauhan. Sometimes, old and unproductive fe-
males also become strays.

Compounding the problem, cow slaughter is banned in most
states because Hindus — who make up the dominant religion in In-
dia— consider the animal sacred. The state-run Animal Welfare
Board of India even wanted to rebrand Valentine’s Day this year as
“Cow Hug Day.”

“It is a bit ironic that, supposedly, we [Indians] are cow lovers
and we have the worst animal welfare problem,” says Navneet
Dhand, associate professor in veterinary biostatistics and epidemiol-
ogy at the University of Sydney. For instance, many stray cattle are
in poor health, with a gaunt appearance and infected wounds from
being hit by vehicles.

Fortunately, there are several new solutions in the works, from
selecting female calves through artificial insemination to keeping
COWS 0N sanctuaries, experts say.

Sick cows a serious problem.

A stray cow is problematic enough; a stray sick cow presents
another challenge entirely.

“There is no compensation for culling [diseased cows], so
[farmers] will either sell them off to another farmer, which leads to
spreading infections, or they will abandon them on the streets,” says
Dhand.
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Cattle can spread zoonotic diseases such as brucellosis to peo-
ple, which can cause flu-like symptoms. Stray cattle likely helped
fuel an outbreak of lumpy skin disease, a virus that ravaged over two
million domestic animals in several Indian states in 2022.

While local laws allow veterinarians to euthanize sick cows,
research suggests that it is culturally problematic and rarely happens.
In recent years, cows have become a sensitive political topic, with
Hindu mobs lynching people on suspicion of possessing beef or
smuggling cows. As a result, veterinarians are scared to recommend
euthanization, says Dhand.

A few years ago, Uttar Pradesh introduced mandatory ear tags
for cattle, which would ideally lead to nabbing the owners who de-
serted them. But it didn’t work.

“Cattle owners would rip the tag off along with the animal’s
ear,” says Chauhan.

However, the farmers don’t deserve all the blame, says Dhand,
as many of them see the animals as family members. The biggest
problem is a lack of clear guidelines for handling unwanted cattle, he
adds.

“We need to give farmers some options. They are running a
business in the end.”

Game-changing technology?

Ranjit Singh, who owns over a hundred cattle on his dairy
farm in Punjab, a state in northern India, says unproductive animals
quickly become a “burden.” He also admits that abandoning them is
morally wrong.

That’s why, to minimize the chances of male calves being
born, he’s been using sex-sorted semen to artificially inseminate his
cows. It’s a technique that guarantees the birth of a desired sex by up
to 95 percent. India’s government has called it a “game changer.”
But the imported technology is expensive — as much as a hundred
times costlier than using conventional semen.
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In December, the government of Kerala in southern In-
dia launched a scheme to distribute sexed semen at subsidized rates
with the promise of a refund in case of failure. Several states have
announced similar discounts.

India’s National Dairy Development Board is also working on
its own, cheaper technology for sex-sorting semen. Deep Nagaraj, a
representative from their facility in Tamil Nadu, says that the Indian
semen technology should hit the market in about three years.

Yet there’s another limitation, says Chauhan, the veterinarian:
Sexed semen has a low conception rate. A dose of sexed semen con-
tains two million sperm, as compared with 20 million in regular se-
men. If farmers don’t see a return on their investment, they’re skepti-
cal of shelling out extra cash. “It’s a big deal if I can convince even
one out of 10 farmers to buy sexed semen,” says Chauhan.

‘A gold ornament’.

In the meantime, India is witnessing a boom in gaushalas — or
cow shelters — run by the government or religious institutions who
care for abandoned cattle throughout their lives. There are more than
5,000 gaushalas in India, and in Uttar Pradesh, the government has
announced the creation of a 130-acre cow sanctuary, as large as near-
ly a hundred football fields.

The Indian government is also promoting a “gaushala econo-
my” — turning cow dung and urine collected from such facilities into
useful products. According to Ayurveda, or traditional Indian medi-
cine, cow dung and urine have beneficial properties. Though there is
almost no scientific evidence that is true, such products have become
more popular recently in India.

Vallabh Kathiria, a politician from the national ruling Bharati-
ya Janata Party and former chairman of a government agency to
promote and protect cows, told National Geographic he envisions a
future in which “people see a stray cow on the road and feel like
they’ve found a gold ornament.” In his view, the key is changing
people’s perception of stray cattle from burden to opportunity.
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Texcr 6

The Many Effects of Flooding

Floods can be destructive to humans and the natural environ-
ment, but they also help to drive biodiversity and are essential to the
functioning of many ecosystems.

It is hardly surprising that rivers have been an important part
of human history: They provide food, freshwater, and fertile land for
growing crops. While water is essential to life, it can be a destructive
force too. When rivers flood, the effects can be catastrophic.

Flooding is one of the most common types of natural disaster,
and the results are often fatal. The Central China flood of 1931, for
example, was one of the worst flooding events in recorded history.
The Yangtze and Huai Rivers broke their banks, killing as many as
several million people. The aftermath was devastating; deadly water-
borne diseases like dysentery and cholera spread quickly, and those
who survived faced the threat of starvation.

The human cost of flooding can be large, but events like this
have a big impact on the natural world too, and the effects are not
always negative. In fact, some ecosystems rely on seasonal flooding
to drive ecological processes.

Floods Can Harm Wildlife

Flooding can have a negative effect on wildlife, causing
drowning, disease proliferation, and habitat destruction. In 2012,
hundreds of animals, including many vulnerable one-horned rhinos
(Rhinoceros unicornis), were Kkilled in floods that swamped
Kaziranga National Park in the Indian state of Assam. Unpredictable
floods can be harmful even to aquatic life. For example, fish can be
displaced and their nests destroyed.

Floods Cause Sedimentation and Erosion

Floodwater can also alter the landscape, for instance, by eroding
riverbanks and causing them to collapse. As floodwater carries mate-
rial from the eroded banks, it suspends sediment in the water, which
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can degrade water quality and lead to harmful blooms of algae. Sus-
pended sediment eventually settles out of the water in a process
called sedimentation, which can clog riverbeds and streams, smother
aquatic organisms, and destroy habitats. Erosion and sedimentation
have a more negative impact on ecosystems that are already degraded
or heavily modified.

Floods Carry Contamination

Floodwater can be contaminated with pollutants such as agri-
cultural pesticides, industrial chemicals, debris, and sewage. If con-
taminated floodwater enters the ocean it can affect water quality and
disrupt delicate ecosystems, such as coral reefs. In February 2019,
marine biologists feared for the safety of the Great Barrier Reef off
the coast of Queensland, a state in Australia, after it was inundated
with polluted floodwater.

Floods Spread Diseases

Floods are the leading cause of weather-related infectious
disease outbreaks. Flooding events increase the chance of spreading
waterborne diseases, such as hepatitis A and cholera. Receding
floodwater can create stagnant pools of water, which provide the per-
fect breeding ground for mosquitoes, which can transmit malaria and
other diseases. Flood events also lead to an increase in some forms
of zoonosis, such as leptospirosis.

Floods Carry Nutrients

While floods bring hazards, they also bring nutrients and es-
sential components for life. Seasonal floods can renew ecosystems,
providing life-giving waters in more ways than one.
Floods transport vital nutrients, such as nitrogen, phosphorus, and
organic material, to the surrounding land. When the water recedes, it
leaves sediment and nutrients behind on the floodplain. This rich,
natural fertilizer improves soil quality and has a positive effect on
plant growth, thus increasing productivity in the ecosystem. Ancient
civilizations first arose along the deltas of seasonally flooded rivers,
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such as the Nile in Egypt, because they provided fertile soil for farm-
land.

Floods Recharge Groundwater

Floods can replenish underground water sources. Floodwater
gets absorbed into the ground then percolates through layers of soil
and rock, eventually reaching underground aquifers. These aquifers
supply clean freshwater to springs, wells, lakes, and rivers. Ecosys-
tems rely heavily on groundwater during dry spells when it may be
the only supply of freshwater available. A good supply of groundwa-
ter has a positive impact on soil health and leads to more productive
crop and pasture lands.

Floods Can Trigger Breeding Events and Migrations

Floods can trigger breeding events, migrations, and dispersal
in some species. In 2016, thousands of water birds flocked to the
Macquarie Marshes in the Australian state of New South Wales.
Flooding had filled their wetland habitat for the first time in years,
triggering a mass breeding event.

In Cambodia, monsoon rains cause an annual flood pulse on
the Mekong River that prompts migrations for some animals. The
floodwaters cause the Tonle Sap river, which connects the Mekong
River to Tonle Sap lake, to reverse its flow, filling the lake. When
floodwater enters the lake, it triggers fish migrations, supporting one
of the world’s most productive fisheries.

Floods Can Boost Fish Stocks

Small seasonal floods can be beneficial to native fish stocks
and can help those fish outcompete invasive species that are not
adapted to the river’s cycles. Sediment deposited on riverbeds during
floods can provide a nursery site for small fish. Nutrients carried by
floodwater can support aquatic food webs by boosting productivity.

Floods Bring Life to Wetlands

Wetlands are an extremely important ecosystem; approximate-
ly 40 percent of the world’s species rely on them. They filter water,
mitigate flooding, and act as a carbon sink. The Okavango Delta in
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Botswana is a United Nations Educational, Scientific and Cultural
Organization (UNESCO) World Heritage Site and one of the world’s
largest, most important wetland habitats. The river captures rainfall
from far to the north in the highlands of Angola. This causes a flood
pulse that replenishes the wetlands at the height of the dry season,
providing a lush oasis in the Kalahari Desert. National Geographic
Explorer Steve Boyes, with a team of scientists and Explorers, has
participated in a series of expeditions to trace the Okavango from
source to sand to protect the waters of this unique habitat.

Floods are a force of nature, and their consequences, both pos-
itive and negative, are strongly felt by affected ecosystems. Floods
can be destructive to humans and the natural environment, but they
also help to drive biodiversity and are essential to the functioning of
many ecosystems. Whether you regard floods as good or bad, one
thing is for certain: The world would be a very different place with-
out them.

Texer 7

People and Invasive Species

Invasive species — organisms not native to a particular area —
are one of the leading causes of global biodiversity loss, and humans
are the reason why.

Invasive species are one of the leading causes of global biodi-
versity loss. They can damage native habitats, spread diseases, cause
extinctions, and leave massive cleanup bills in their wake. But what
exactly are they?

An invasive species is commonly defined as any living organism
not native to an area that causes economic or environmental harm, or
is damaging to human health. It is worth noting that not all intro-
duced species are invasive. In fact, they can sometimes be beneficial.
For example, some of the world’s ubiquitous foods like potatoes and
tomatoes come from plants that were introduced to the rest of the
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world from the Americas. An introduced species is only considered
invasive if it causes harm.

Invasive species are usually generalists: species able to survive
in a variety of environmental conditions and exploit broad ecological
niches. When introduced to a new environment, they can quickly
outcompete native species for resources, such as food and water.
They often lack predators, competitors, or parasitesin their new
home, so populations can grow rapidly without natural enemies to
keep them in check. In many cases, native species have not evolved
natural defenses against the new invader, making them easy prey.

Human Influence

Invasive species are almost always spread by human activity.
The increase of activities such as tourism and trade have meant peo-
ple and goods can move all over the planet, and they often take inva-
sive species with them, accidentally or intentionally. Early explorers
were responsible for the introduction of many invasive species, such
as dogs (Canis familiaris), cats (Felis catus), pigs, and rats. Norway
rats (Rattus norvegicus), also called brown rats, originated in China
and spread throughout the Pacific Islands during the 18th century by
stowing away on ships. They damage ecosystems by eating native
species and spreading deadly diseases. The invasive feral pigs found
on the United States islands of Hawai’i are thought to be descended
from domesticated pigs (Sus domesticus) that early Polynesian settlers
brought with them for food. Feral pigs dig up large areas of vegetation,
spread invasive plant species, and contribute to soil erosion.

In some cases, government officials have encouraged the in-
troduction of invasive species. For example, the Asian plant kudzu
(Pueraria montana var. lobata) was introduced to the United States
during the 1876 World’s Fair in Philadelphia, Pennsylvania. It
gained popularity in the southern U.S. in the 1930s, when govern-
ment officials encouraged people to plant the fast-growing vine in an
effort to prevent soil erosion. But the kudzu quickly grew out of con-
trol, earning it the moniker “the vine that ate the South.”
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Other times, invasive species were introduced as ill-advised at-
tempts at biocontrol. For example, the cane toad (Bufo marinus), na-
tive to South and Central America, was introduced to Australia in the
1930s as a means of controlling pests in sugar cane plantations. Un-
fortunately, the plan backfired, and the cane toads became a pest
themselves. The oversized toad is famously toxic and can be deadly
to predators who try to eat it.

Today, we have a better understanding of the repercussions of
moving plants and animals outside of their natural habitats and take
measures to prevent spreading organisms beyond their ecosystems.
Nonetheless, we continue to spread invasive species around the globe
through trade and travel at an alarming rate.

For example, the brown tree snake (Boiga irregularis), native
to Australia and Indonesia, has caused the extinction of endemic bird
species in the South Pacific U.S. territory of Guam as well as wide-
spread power outages by climbing electrical lines. It is thought to
have arrived there in the 1950s by hitching a ride in military aircraft
and cargo. In Hawai'i, officials are on high alert to stop the brown
tree snake from spreading to the islands. If it were to gain a foothold
in Hawai’i, this inconspicuous-looking serpent could cause over a
billion dollars in damages each year.

Meanwhile, in the U.S. Florida Everglades, Burmese pythons
(Python bivittatus) are causing trouble after being released into the
wild by irresponsible pet owners. Burmese pythons make popular
pets, but they grow to be incredibly large, prompting owners to re-
lease them into the wild. The Burmese python has no natural preda-
tors in Florida, so populations thrived, even interbreeding with local
snakes to form a super-resilient hybrid. They prey on local birds,
mammals, and even alligators.

Similarly, species of lionfish, native to the South Pacific and
Indian Ocean, have quickly spread throughout the Atlantic, Gulf of
Mexico, and Caribbean. Urban legend has it that the invasion started
in 1992, when Hurricane Andrew smashed a beachside aquarium on
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the coast of Florida, spilling its contents into the sea. It is more like-
ly, however, that there have been a number of separate introduction
events that have caused the spread of lionfish outside of their native
waters. As their name suggests, lionfish are fierce predators who
prey on native fish species. They cause economic damage to fisheries
and put coral reef ecosystems at risk.

What Can Be Done?

When it comes to invasive species, prevention is the best cure.
Most countries have strict rules about what can and cannot be brought
across their borders, but education is also important. National Geo-
graphic Explorer Erin Taylor Spencer founded the Invasive Species
Initiative, a digital storytelling platform that highlights some of the
grassroots campaigns working to tackle invasive species all over the
world. Some innovative approaches include turning invasive plants
into paper and serving invasive fish species as a delicacy (complete
with the catchy slogan, “If you can’t beat ‘em, eat ‘em”).

Whether by accident or design, human activities have been the
leading cause of invasive species introductions throughout history.
But thanks to projects like the Invasive Species Initiative, we can
also be part of the solution. So next time you are in Florida, why not
try a lionfish fillet? And whatever you do, do not release your pet
Burmese python into the wild.

Tekcer 8

Plate Tectonics and Natural Disasters

Natural disasters like earthquakes and tsunamis are linked to
plate tectonics, the grinding movement of pieces of Earth’s crust.

Earth’s surface may look solid — after all, we walk on it and
construct buildings on it — but in fact it is a constantly moving puzzle
of interlocking pieces. These pieces, known as tectonic plates, are
giant sections of Earth’s crust whose edges interact with one another
by either colliding or moving apart. The plates of the lithosphere
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float on top of the malleable asthenosphere in Earth’s interior. The
movement of these plates is called plate tectonics, and scientists have
studied this field since the 1950s. While the movement of tectonic
plates is usually slow — typically just a few centimeters per year —
plate tectonics are linked to several kinds of natural disasters, namely
earthquakes, volcanoes, and tsunamis.

On the afternoon of March 11, 2011, a large earthquake struck
off the northeastern coast of Japan. This event, which would prove to
be deadly, was caused by a specific type of plate movement: subduc-
tion. Subduction occurs when one tectonic plate — the one that is older
and denser — sinks or is pulled under another tectonic plate. This pro-
cess does not proceed smoothly, however — tectonic plates can shift
and grind against each other, snagging on each other due to friction.
Once plates overcome this friction and move past each other, the
energy released leads to earthquakes. Near Japan, the Pacific Plate is
subducting under the North American Plate. Although it may seem
impossible, parts of Japan actually sit above a portion of the North
American Plate.

In the 2011 Tohoku Earthquake — so named for the part of
northeastern Japan that was struck hardest by the quake — a sub-
merged section of the North American plate jolted upward in the Ja-
pan Trench. This undersea valley is located roughly 130 kilometers
(81 miles) from the main island of Japan. The magnitude
9.0 earthquake produced by the upward movement of this plate — one
of the most powerful quakes in recorded history — hoisted a wall of
seawater.

That huge upwelling of water created a series of waves — a
tsunami — that moved outward in all directions from the earthquake’s
epicenter, both toward and away from Japan. The waves moved at
speeds of up to 800 kilometers (500 miles) per hour, roughly the
speed of a jet airliner. When those waves rolled up on the eastern
shore of Japan, the tallest measured more than 10 meters (33 feet)
high. The waves that rushed toward the east eventually struck Ha-
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wai’i and then the western coast of the United States, though with
much less force.

The tsunami that hit Japan was far higher than the seawalls
that had been built to protect the Japanese coastline from such inun-
dations. The water rushed inland in a great flood, carrying with it
ships, sweeping away cars, and destroying buildings. About 20,000
people were killed. Images captured on the day of the earthquake, as
well as the days that followed, revealed a shattered landscape full of
debris. The environmental impact of the 2011 earthquake and tsuna-
mi has been enormous; researchers studying soil samples have de-
tected pollution from industrial chemicals and pesticides that leaked
from the wreckage. That is not surprising given the amount of de-
struction caused by the disaster: oil refineries in flames, sewer and
gas lines broken, and chemical plants damaged.

The tsunami also crippled the Fukushima Daiichi Nuclear
Power Plant near Sendai, Japan. Ocean waves caused flooding that
cut off the plant’s electrical power, making it impossible to cool the
plant’s nuclear reactors. As a consequence, three of the plant’s four
reactors overheated, causing the uranium fuel rods to liquefy. The
melted rods burned through the steel walls meant to contain them,
releasing uranium and other radioactive materials into the air and
sea. The airborne radioactive particles blanketed houses, crops, and
schools. Over 100,000 people were forced to evacuate from their
homes. The Japanese government expected to spend the equivalent
of more than 200 billion U.S. dollars (and perhaps as much as
600 billion dollars) cleaning up radioactive contamination and dis-
mantling the power station, a task that could take 30 years or more.
A lot has been accomplished already, however: 1,500 fuel rods from
the Fukushima Daiichi Nuclear Power Plant have been removed and
radioactive topsoil and vegetation from the surrounding area have
been placed in bags for long-term storage.

This earthquake also had far-reaching effects: tsunamis rolled
up on distant shorelines in places as far away as Chile, and the in-
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tense ground shaking might have even changed the rotation rate of
Earth, shortening the length of the day by about 1.8 microseconds.

Earthquakes and tsunamis are powerful natural disasters capa-
ble of wreaking extreme havoc. For that reason, scientists are inter-
ested in being able to predict when and where these events will oc-
cur. By installing sensors capable of measuring ground movements,
researchers can monitor earthquakes, even tiny ones, worldwide.
This data allows scientists to assemble global maps of earthquakes to
look for patterns in their locations. Researchers have also placed
buoys in the ocean to detect tsunami waves traveling toward land.
Detecting a tsunami before it floods a shoreline and issuing an alert
can save many lives.

Texct 9

What is aquaculture? It may be the solution to overfishing

From seaweed to shellfish, this fast-growing industry is ensuring
that humans have enough protein for our diets. Here’s what to know
about aquaculture.

Fishermen and farmers alike are taking to the waters to pro-
duce protein to feed the world — from finfish to shellfish to seaweed.

Aquaculture, sometimes called aquafarming, is the breeding,
raising, growing, and harvesting of aquatic organisms in fresh and
salt water for human consumption and conservation alike — and the
nuances of what it entails are vast.

Dating back more than 4,000 years, aquaculture gradually ex-
panded from China to the rest of the world, and has gained most of its
popularity in the 21st century. Today, it’s the fastest growing industry
for producing protein, one of the basic building blocks of our diet.

Plus, over 50 percent of the world’s seafood comes from aqua-
culture.
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“The debate is over,” says Daniel Benetti, the director of aq-
uaculture at the University of Miami. “It's here to stay. It's already
mainstream.”

As overfishing threatens the world’s waters and the species
that rely on them, aquaculture may be the solution to keep fishermen
at sea and food on our tables. And there are many different types of
aquaculture. Here’s what you need to know.

Algae (seaweed) aquaculture

Although Asia is the world’s largest producer of algae, these
farms are gaining traction across the world as our understanding of
its nutritious value grows.

(Is it time to start eating algae?)

Seaweed, a type of algae, is also particularly easy to grow as it
doesn’t require much attention beyond a little TLC. Sugar kelp, the
most commonly cultivated seaweed in the U.S., is grown mainly on
longlines, or horizontal ropes, studded with spores that are sub-
merged several feet below the water’s surface. It’s a fast growing,
annual crop and has a two-month harvesting window.

When it’s ready, farmers harvest the seaweed by pulling up the
longlines and cutting it off. Sugar kelp is mostly sold fresh and di-
rectly to restaurants.

Experts say there’s little disadvantage to seaweed farming.
“Seaweed farming, and all marine aquaculture, produces far less car-
bon emissions when compared to terrestrial farming and livestock
production,” says Anoushka Concepcion, an assistant extension edu-
cator in marine aquaculture at the University of Connecticut.

Shellfish aquaculture

Whether it’s oysters, clams, or mussels, aquaculture helps en-
sure there’s plenty of fresh shellfish available to us to eat — and they
help keep our oceans clean.

Farmers obtain shellfish seedlings from a hatchery, which is
where the shellfish are bred from sperm to larvae to a plantable size.
Once in a farm, shellfish, like seaweed, don’t require farmers to pro-
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vide any food or fertilizer beyond what the ocean naturally offers.
Farmers do, however, use different methods to grow each type of
shellfish.

(Your love for fresh oysters can help the planet.)

Mussels: Most grow mussels at the top of the water on ropes
that hang down from a floating barge or structure. The lines are
covered with mussel seed and then placed in the water, where they’ll
grow to market size in about two years.

Oysters: Some farmers cultivate oysters in bags or cages that
float at the top of the water, while others string lines below the wa-
ter’s surface, almost like a suspended clothesline hung with oyster
bags. These shellfish can also be grown uncaged or in bags on the
sea floor.

Clams: Clams are exclusively bottom-cultured creatures,
meaning they’ll burrow themselves on the water’s floor, either loose
or in bags.

In places like Florida, shellfish farms help clean harmful algal
blooms, or red tides, from the water. While humans can’t eat the shell-
fish when a bloom is present, eventually the clam will filter the toxins
from the water and through its body, becoming clean again to eat.

(What is a red tide — and how does it affect humans?)

Oysters and mussels are also just generally good for ocean
health. Depending on how big and happy they are, they can filter up
to 50 gallons of water a day, removing nitrogen from waters, ergo
cleaning them as they eat, according to the National Oceanic and
Atmospheric Administration.

Finfish aquaculture

Finfish is the most complicated of all aquaculture farming.
From salmon to catfish to tilapia, farmers need to be able to control
an environment as much as possible to raise healthy fish.

Most of these fish come from hatcheries: artificial breeding fa-
cilities where the fish are hatched and raised until they’re fingerlings
(the size of a finger). They’re then transferred to a farm where they’ll
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continue to grow until harvested. Depending on what the fish needs
to grow, the farm may raise them in warm or cold water and fresh or
salt water — and either onshore, on the coast, or in the ocean.

Onshore, there are two main types of farms: earthen ponds and
recirculating aquaculture systems.

Earthen ponds are natural ponds, which are equipped with
paddles to help circulate the water, keeping it fresh and moving. In
Alabama, Arkansas, and Mississippi, for example, these ponds can
produce up to 10,000 pounds of catfish per acre, according to Anita
Kelly, an aquaculture professor at Auburn University — although
they’re vulnerable to threats from birds, snakes, turtles, and alligators
that feast on these ready available fish.

Recirculating aquaculture systems are essentially industrial
warehouses where sea water is pumped into filters that feed pools
that house the fish. The wastewater is re-filtered, recycled, and re-
used within the tanks.

Coastal farms, meanwhile, mainly use floating net pens, which
are the image most commonly associated with aquaculture; from
above, these cages look like water-based crop circles.

Finally, an offshore farm is any farm that's established in
strong and deep waters, Benetti says. These are the most labor-
intensive forms of aquaculture—which is part of the reason why
there’s only one in the United States, in Hawaii. They also require
innovative processes to run: Farmers use spherical cages that look
like floating metal orbs of netted fish. Although they can be moored
or unmoored, they’re usually connected to a feed barge with a tube
that pumps food to the fish.

The future of aquaculture

As aquaculture continues to expand, so do its innovations. In
2022, China, the leading producer of finfish aquaculture, launched
the world’s first aquaculture ship. The ship has 15 tanks — each the
size of two standard swimming pools — and is expected to produce
about 3,700 tons of fish annually. Because the ship is mobile, the
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water for the fish is constantly exchanged with the sea, reducing the
risk of disease and water pollution.

And environmentalists keep a close eye on the water quality
surrounding net pens, where they say excess feed and condensed fish
waste pose a danger of polluting nearby ecosystems.

To reduce that risk, some farms are looking to combine forces.
In Norway, for example, one farm is growing salmon and kelp in the
hopes that the kelp will absorb nitrogen and other nutrients expelled
by the net pens to keep the waters clean.

As the aquaculture industry continues to grow at a rapid rate,
experimentation is also ongoing. Environmentalists and farmers alike
hope these new innovations and techniques will help feed our growing
population, and perhaps even save our oceans.

Texcr 10

Walking the Appian Way: a stroll through time
on Rome’s ancient road

In the southern suburbs of Rome, it's possible to walk along
ancient cobbles in the footsteps of Roman gladiators, Imperious no-
blewoman and stars of La Dolce Vita.

The woman across the street is glaring at me. Maybe its be-
cause I’m staring at her. Maybe it’s because I’m scruffy — jeans and a
messy ponytail compared to her perfect hair and clothes that are the
epitome of Italian chic. Or maybe it’s because that striking gaze —
one that says, ‘Who do you think you are?’ — is her pathway to im-
mortality.

It’s one that’s served her well for nearly 2,000 years. In around
the year 40 AD, Lucia Rabiria Demaris was sculpted like this for her
tombstone. A bas relief, she hovers above the Appian Way next to
her hushand, whose furrowed row and pursed lips give him a quizzi-
cal air. Little is known about the pair, who are thought to be freed
slaves.
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They’re replicas — the originals sit in the museum of Palazzo
Massimo delle Terme in central Rome. And they’re nothing special,
really — walk along the Via Appia Antica, or Appian Way, and you’ll
come face to face with the past at every step. Running southeast to
Brindisi, the 360-mile road was begun in 312 to connect Rome to the
eastern reaches of its empire. Though much of it has been covered up
over the centuries, an 11-mile stretch remains as the Parco Archeo-
logico dell’Appia Antica, leading from the imposing gateway of the
Porta San Sebastiano in the southern suburbs of Rome. You can still
walk the original road, over Roman basalt paving stones, the grooves
worn by carriage wheels still visible beneath your feet. Graves had to
be outside the city walls in ancient times and the many tombs that
were built along the Appian Way still stand.

You don’t have to walk the whole stretch to get a feel for it —
those basalt stones are tough on the feet, after all. | manage 2,5 miles
in a day, making slow progress as there’s so much to see. | start at
the Catacombs of St Sebastian. Rome’s famous for its subterranean
tombs, sculpted from the soft rock, and here, below the church of the
same name, there’s a labyrinth of low tunnels to navigate, with cof-
fin-shaped slots and mausoleums housing earlier cremations, their
facades carved to look like houses. Upstairs, near the relics of the
Christian martyr Saint Sebastian, is the last work of 17th-century
sculptor Gian Lorenzo Bernini — a wild-haired bust of Jesus in milk-
white marble.

That’s the lure of the Appia Antica — it’s a space where time
seems to melt. You’re wandering through Ancient Rome, but here’s
Bernini, a burst of baroque. Southwards, past the villa of fourth-
century Emperor Maxentius, is the medieval Castrum Caetani, a for-
tified hamlet. It’s wrapped around the mausoleum of Celia Metella —
a Roman noblewoman from the first century BC, whose tomb stands
at 35ft high, clad in gleaming travertine limestone.

Further on, another era emerges. Walking past tombs, | hear
the tinkle of bells. It's sheep, the bells around their necks clanking as
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they graze in the neighbouring field. Now its the 1960s — this is
where Anita Ekberg in La Dolce Vita drives through a flock of
sheep, pursued by journalists. Nearby, the gateway to a modern villa
hides behind a squat mausoleum. The recycling bins sit neatly beside
the dead.

Further on, as | stumble on basalt slabs beneath tall umbrella
pine trees, | pass what looks like a temple, its marble columns setting
the stage for the brick building behind it. In fact, its a nymphaeum —a
fancy water feature belonging to the Emperor Commodus. Behind
it’s the emperor’s Villa dei Quintili. I walk through a field that was
once a stadium to explore the runs, wandering through corridors and
past a little amphitheatre where Commodus once trained gladiators.
It’s my last stop — as | climb down the hill, the sun is setting behind
the arches of the villa.

Returning to the suburbs, it's like suddenly being back in the
21st century. Cars roar past on a dual carriageway, and a bus waits at
a stop where another stylish Roman woman looks me up and down
as we climb onboard. | think of Lucia Rabiria Demaris and smile as
she glares

(https://www.nationalgeographic.com/)
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