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c?q sponge, happily growing to size on the seabed of the
Arctic Sea, watches a small shrimp looking around for a safe
place to live. She gently says,

(13
@h, welcome to our giant sponge garden!”

14

What a wonderful garden you’ve created here, an oasis in
the middle of this icy cold desert seafloor, where there was
so little to eat.”

W 331-E M A indd 4 2023/12/25 W— 16:56:51 (




4 sponge. h@PPf@Lgmwag to s

W 331-F 2041 indd 5 2023/12/25 B 16:56:52 (



fhey think they hemn

6




“AN—REEALKE, MSIANNIXERINIEE=E,
N SXERYWHIR, BUERHRLBIEBRES
BRARD S . 7 BRRER.

‘1B, BEIMXR—XKFENBSE. IRME—T3E%
EBRIF, IEBAERFKINAEZEMEIMTS, DEEY
JRABHERK,

“W henever people think of the Arctic Sea, they think that
hunger reigns supreme here. They are convinced that food
is scarce, but it’s about time they look beyond what they
think they know,” Sponge laughs.

‘Well, just look at you — a sponge of a metre wide. You are
living proof that some can thrive where everyone expects all
would only suffer.”
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“6Don’t you also feel sorry for those scientists using out-
dated science to conclude that, with the sea covered with
ice all year and no sunlight and only a few algae around,
there’s no life down here? We prove them wrong.”

S/ou sponges do flourish here on top of this dormant
volcano. Do you eat lava?” Shrimp asks.
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C%Don’t be silly! But where there was lava, there was lots of
energy. So long before | got here, there already was abundant
life.”

“%ure, but when the volcanoes went extinct, the energy
and food coming up from deep inside of the Earth stopped,
leaving behind a field of old, dead bodies known as fossils.”
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“Listen, fossils leave carbon and nitrogen behind, that tiny
organisms feed on. They, in turn, feed you and me! All waste
is turned into food, providing energy for all. I’'m building a
small town here, for my friends and family.”

“With all due respect,” the tiny shrimp replies, “you are just
a sponge, and not a city planner for this community in the
deep.”
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“c‘)qnd since we sponges have settled here, we’ve built mats
to stand on, and walls to trap food floating in the water,
generating more food. You, the sea stars and the soft corals
have all decided to stay because there is food.”

(1
and together we create a community!”

“onactly! We have a community thriving on these hairy
hills,” Sponge jokes.
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“Hairy hills? | don’t understand what you mean,” Shrimp
says, looking around him.

(14

When the volcanoes were active long ago, tube worms
would grow tubes all over on the black volcanic rock, making
it look like a hairy hill.”

16
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I see. But that’s history. The volcano is dead, and so are
the tube worms.”

MSfou’re right. The volcanoes died, and the worms died,
but they left behind all their tubes, which are rich in protein
and chitin.”

19
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14
and that is our food source! Available in abundance, it will
make us all thrive for centuries to come!”

- yes, when we arrived here as larvae we found more than
we could eat. As we grow, we move up the hill, creating
more space for our offspring, and for all to live happily and
healthily together forever — even in the freezing cold.”

... AND IT HAS ONLY JUST BEGUN! ...
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rfhe Arctic Sea was considered a desert,
with one sponge per square kilometre.
Now scientists have found seamounts at
a depth of 600 metres that are entirely
covered with sea sponges, some a metre
across in size.

%ponges eat fossil worm tubes and with
the help of symbiotic bacteria digest
the fossils. Adult sponges populate
this microbiome by budding genetically
identical new sponges from their bodies.
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8ponge gardens are a testament to the
resilience and creativity of life — in even
the most inhospitable environment, like
the dark and nutrient-poor slopes hidden
under the ice of the Arctic Sea, where no
light penetrates.
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Human—driven climate change is warming
the Arctic Sea at twice the speed of the
rest of the planet. The sea ice is swiftly
declining, which could lead to more
exploitative commercial activity, such as
benthic trawling.
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%ponges from seamount gardens are an
average of 300 years old. Their large size
and old age suggest that they have been
well fed for centuries despite the perceived
lack of nutrients.
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gponges are the most basal forms of
animal life. They are abundant in all
oceans and survive successfully due to
symbiotic relationships with microorganisms
producing antibiotics, nutrients and recycling
excretions.
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We have never really looked for life
underneath the freezing ice cap of the
Arctic Sea. Remember, there is no land
in the Arctic; it is a permanently ice-
covered sea. Ask people if they can
imagine 300-year-old sponges of a metre
in diameter living under the Arctic ice,
eating fossils? Ask them if this sounds like
something from a science fiction film. Or,
could this knowledge lie at the heart of
discovering just how diverse life is? Find
ways of celebrating these unique animals
and their astounding ability to create
underwater gardens in places where we
can hardly imagine any life forms. With
global warming we may need to look for
cooler places to live.

5/

BAINREIEFEILKER
KBTI 4w, BR0E, It
LB, BR—HXAR
KEBHZNEF. RIDAZSE
ERREHFaIKIS300F
ZA. BEREKE—KNBRA
K E TIZILBRER? X
ITiesk B SENLIBEZ RS
™Y HWE, XBEIRTRRE
E BRIV E X?

A8 48

TN 70N

T FRSEX L MFHEY), URENEBRI R AREETE
RIS BSK T EERVIRABES ). BEERINEIR, HITTREH

ZIRERROMS BT

W 331-Z WA Aindd 27

2023/12/25 B 16:57:05 (




TEACHER AND PARENT GUIDE

2 RAIR
Academic Knowledge
A FHLAE BRI B R BB RIERMY; . BEREREA
REIEE; KL R B AEENE A REE,

BHREROIERS A BN, XFELDTHEZRS; HLAY
KR BEMRN; RRIFIEH S EIK, FSomega—3M8ER . 44 EB,.
S B BE. AT, Mfetk; SFATE AW G RARW S R TRy o a2 5
AP,

W B |EREA AL TR ERIS, LA R — T

BT AR ER P e B (POM) FE@EA 4 (DOM) ; 4t
MIFERA = —F R T o T E2H 08 (SAP) .

AR T — B R TR EAE, W% — B RAEL G X I
BRRESEAR, KR EBBANE LM,

FAVAA BT “id” AWM F RGELEGATHME, X FH—FH
RIBZFE (M E%E, RNORERTHSE, BNUETF LRI BIE L
7 RFEST KRR THuME,

R F W HERTY R T RKY47007 F07; £ETROGILTFEZ, LF
B B RERHEKERAH RO, FARLAGTE LT FRE A
T BN R T RINAS.4210F)4 85I AT E K L,

ELR I E A KA E AT 658 Kb L by A UKIFAE AR 300K
ML Ty

B 2 MAMERGEE TR E L ESAR P AF LA A,

EFAR | THEAR; RAAEF RRRIEF T .

HEF |EFMHTSNRRTE, I ERKAZHER+HEL,

BE—NSHEREE KGR, B A G LR, L2 A TH
IR EEI RO
BERAYRENBEOAESLZAIRT, HAEHERBE . BRI FHL
RAEAER F B AT, AR Y EH SN, BRELRS
RE® [RERB NGB IRBEAIMIGIR T REER; IF ALY R F
WIRERBEAE, CNASHEIBHOBEDAR, eiFHEaht; AR
LSt Foid AR B ALARIT R %
28

W 331-FMZ0A1 indd 28 2023/12/25 BW— 16:57:05 (




M5 RK4

BREER
Emotional Intelligence
4 A
R BRREMAE. WEBRIIANIRE, BXHAREE

S, WRSE. AMUEILKEBERE— T HRULS
L HIS, MSHEEURISR. MASRRY, MEIREHE
: :“‘{(’i 2. WHTNIBRESLRARSD, ENMT R M
LA P, AEXEEETHRA. WERSEEMSIE. 15
RIEEWIRTE, MENFRLE, XRBMRSE, R
BT A 2BURIKE “EEENW" . R
FORFIHIBIZR ABTEE T —1D,

¥F X TRELIEB T TRZNEIR, XZAKFKS
BYREDEPIVEGAR. hHRRBHIWER, INIX
EECWIINH. FETFOEECHRR. tREF,

BREFRRE. zARBIEERRELSHEER,

SBHRIESCIHIEBNITREIRN, halbNtRER
5o MINMAVERERTAY, HRESHSFHEINER.

SBHIEE “BEENW” . FMNEKT, BHEES
IRYFRNERA, TAERIRE, RBIFEEA ETITHEE THREVARA,

AR NEFEHASREY, XBE BRI —TXRAMZFIIRIL,

ZAN
The fArts

URMN-BEREZHDERC@HIRIL., RHERMRERG R, EES
TREEHE, ROENIT@H—THLHE. RNITRTALRBRREHR
Red -—EH#HXR, L, SHRREAZRHREN, BHERIK
RBEZMBABRECRS., FHROVE@H, FIEAABRARIHERZR, B
HRBHRAZARZTHE, THERG—RIBER, BREORZE.

29

W 331-F 2041 indd 29 2023/12/25 B— 16:57:07 (




TEACHER AND PARENT GUIDE

BfIhE
Systems: Moking the Connections

—BBNELRE, ASERNRNBRZORRDE, BRERE
BONINKR, XFRAEE KB BETEHNRET . AEFTENZ
ROFNBEON ., BRI INRE, HNBTEE, REeE
DOFF R B AR B IR FTHVRB S o RAHEBU TR BRI I F5 44t XBVET
B2, TE—THLMUE, AMTBEIWMEIAN, RKIBRELE T £
ERBEGNET, —LREETRHENESFRLILZRIRMERNKX
B, AMIEEANBEEHTATRIN, NEANKNBERHEN. RB
AILERRANE, ASEHEAR. WIINLNZ—EBRENRNER,
— TR RIUNS—DHRERY, ER—TTTRIER, E8E5EY
RSWBKN, R[N, XL, FPRFHENFRNKETUN—L
MEHRERKETFOVEFHKIR, ST, MRV FEITEBRIVATEH
. ABLIKIBETNERR. BARIEABENNS, BETTEERE
K, A8 +NBRREARES T TSLE M EMER. BRSMEY
HEEXR, USHNBEPFENAENEENREXREEE, M
EMRERENBUEE ST NEEN/LTRNEBR. KIETHVEER AR
HUBROVER TR, BIEARBARRIEN. BIOINXTLIEP
FIF, AEKOEIURNBEHRYFER. IREBINFEREFES
AGVHIN: ORBNEEBEOMOAINET, BRI BIRBRSE—
AL BIMR BRI HIFRRSZ.

o FEET)

Copacity to Implement

EBIMAFBENRL., BRE—THMAOIRRERIRG—, FTEA
M ABHBREBE? SHAAR—TIE, NE—TAKM. k. L&,
B, EENEE, IBAMRERNEWD, @EBC, RESREBIEX
TARZIAMEIM TS ZERAMNEREEEITT . IER TRV EZLIZURLR
RBUEREATDEX TS ER. SRR ADZREVALDL

30

W 331-F M2 A1 .indd 30 2023/12/25 B— 16:57:07 (




—‘ 331-F Mz A1 .indd 31

HInS5RIKIEE

MEBERKRKA
This Bable Is Inspired by

¥mT - REE
Teress Morganti

NS - EEH&TF 2007 &
ERARNBEZLFEAFRESEN
RS2, Z2BTF 2009 F@it
PRIENRET RIEFM FEEDHR
REBRERIE, tF 2010 FiK
SRANZEARFEBFRSFMT
¥, 2011 = 2016 &£, #E
A FEES A B FRI SRR
(ICM-CsIC) #HITHELTE S,

3l

R PBIVER, 207 F=E
2019 &, WA DS=HEAR
EFEMRRAT, HEuRit
HT R BURPEABYIAR 2 —, TEUL
Hi|, KIETHATEREER
W WMERZRBESHITRR
hERARTIIBLBHRR.
AYSREREXTHHIRE,

2023/12/25 21— 16:57:07 (




E B4 B (CIP) #iik

RIS T 36 BUXI g/
CEL) X4 - B35 CBHE) BUSHIE - B2
TERPGAEE . — g IR AL, 2023
ISBN 978-7-5476-1963-6

[.OR- T.OK- @l @ M. DESH
Bt - B - LY —I K IV.DX171.1-49

FP [ [ S MAR £ CIP % 7 (2023 ) 55 219370 %5

® X
EERE
HmEiZit

N
]
HoSE g

RAFESES

vl

[LEIPI%S - BF] 2%

[AHE IR - EAF 2

h!‘i?!ﬂ!

~

ICBEENEINNNIRRNDZENRAIRME
NERERTIRRRAIMRIMES |

W 331-FE M flindd 32

2023/12/25 21— 16:57:08 (




