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4 Ecosystem Engineers
animals alter landscapes
‘A space satellite is no less a

natural object than a robin’s

nest; the one 1s more complex,
that 1s all’.
Colin Sutherhill, The Blue

Bang Theory: New Nature
Poetry (1997)

FA4F EXRRIRN
—— YRR EAEN
“NERZTEEHE B
EME AWK, RARTE
ERFEARET.

— A - 7 F A R (Colin
Sutherhill) , (£ & & VE 2 i
FMERFE) (1997 )

One of the great myths of our
times is the idea that humans
are the only destructive
species. We raze forests, erode
hills and pollute land and sea,
thinking that we are the only

creatures who do these things.
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But Africa’s elephants are also

masters of change. They
destabilise slopes,
riverbanks, debark trees and

flatten whole forests. Some of

bare | 77|
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the worst erosion I’ve ever
seen was caused by elephants —
collapsing muddy gullies and
stones slipping down slopes.
I’ve found ancient baobab trees
mashed to pulp. When guerillas
poach elephants during wars,
grasslands often thicken up
into lush woodlands. Elephants
have trashed many of the
national parks set up to save
them. Problems are
exacerbated by dams, put in to
lure game to tourist viewpoints
animals

and help through

drought, and by fences and

settlements that curb migration,

all  of which encourage

elephants to overuse small

areas. Cambridge biologist

R.M. Laws warned 1n a 1970

called ‘Elephants as

paper
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agents of habitat and landscape
change in East Africa’ of ‘a
major conservation problem, if
not the major problem, in

Africa’. Elephants were
destroying their own habitats
and endangering rare species,
he declared. Elephant damage
remains a major worry today,
one that challenges the notion
of the ‘natural landscape’. In
many national parks elephants

are culled.

EH, AZEERZ BT
WA, BB H R
Fro BEEAH, KFERBH
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MR EHRER T B A FZ
X—H& FLEXAEHS
M HIE R D KK

Africa 1s battered by other

beasts as well. I’ve seen

crumbling riverbanks grazed
and trampled bare by buffalo,
and bushes stripped back by

rhinos and giraffes. Biologists | &

Norman Owen-Smith and Jock
Danckwerts say that in the past

‘much of southern Africa may

R RllE R
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Owen-Smith) 1 75 3¢, - /752 4
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have existed in what would
have been perceived today as a

chronically overgrazed and

overbrowsed state’. Warthogs
plough up floodplains (as feral

do here), and major

pigs

habitat change 1s even

attributed to mole-rats and

termites recycling soil.

HX KA T A E RO
A7 EAERZREE (B
BN B B = R T AL
), EEREZLTHEWR
R RERNE
T,

African national parks often
end up looking like cattle runs,
with

trampled and grazed

grasses, pruned trees, and
ground scuffed by hoofs, soiled
by dung and strewn with
bones. Australian reserves look
much cleaner, with little
eroding earth, no mud smeared
against trees, and no stink of
dung and death on the air. No
wonder the wilderness myth

took hold here and not there.
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But this soft-focus image of a
land treated kindly by nature is
an illusion. A  hundred
thousand years ago Australia
looked very different. Snorting
herds of diprotodons lumbered
across the land, watched over
by keen-eyed marsupial lions.
Each  diprotodon  weighed
nearly two tonnes. Big beasts
back then helped shape the
land, just as Africa’s animals
do today. Our riverflats must
have looked like farm
paddocks, with bushes stripped
bare, grasses shorn, networks
of animal trails and steamy

piles of dung.

Wo T ER, MAA LW E
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Marks of the megafauna still
lie upon the land. The CSIRO’s
James Noble has found large

crescents of pale sand,

BMNAR ERAEFFER
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sometimes a hundred metres
wide, showing — he suggests —
where burrowing marsupials
ploughed the sand. Detected
from the air in western
Queensland and New South
Wales in the early 1990s, the
crescents, nominally attributed
to giant rat kangaroos, were
found when dire droughts laid
bare the terrain. In mulga
country James found round
mounds twenty metres wide,
sometimes half a metre high,
‘usually  remarkably  well
preserved’ — arguably nesting
mounds of giant mallee fowl.
Ruined burrows of
Phascolonus, a wombat nearly
two metres long, may also
linger in the sand swirls of the

Outback, although they would

Noble) &I T E RH# A F
REVIR, A RA 100 XK,
il A X BRREAYAED
H b 32 R BT R R . 20
42 90 £ KA1, AMTEZEF
17 BB = N T 36 R0 3T
REMBZIT X&H AR,
AT — A K X 2 KRR R
HMER, TENTEEZETR
A S AR TEAMM X
(mulga country) , &/ &
T 520 K. BmHL 05K
MER L, £RAS“EBFERE
FRT”, XA A Iy
MEXLHAE L, AERKA
P e 3t X 90 e e,

TR REZF KR HE
( Phascolonus ) Hi3E X, X
F BRI AR K K, AAT
RAEHE CATHER L [E A
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be harder to detect. Noble’s
interpretations are by no means
fantastic: in North America
signs of prairie dog warrens

have persisted for thousands of

years.

FRTHTHFZIA

Of Phascolonus Tim Flannery

has written:

KT RER, 8- H=HE
(Tim Flannery) 5 i :

Their burrows must have been
enormous and their backdirt
piles must have  been
prominent features of the flat
inland Australian landscape of
the The

time. burrows

doubtless  provided  other

animals with shelter in the
harsh land and the churning
and loosening of the earth must
have encouraged the growth of

plants on the enormous piles of

excavated soil.

CAIEERA —ZRA, B O fE
Y £ S R E BT EE
BN A G BT N
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Here’s an important point.
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Phascolonus promoted

diversity by adding structure to

the land. I assume the
long-snouted marsupial
Palorchestes did too. Its

forearm architecture suggests
that it tore off limbs to feed
(Tim  Flannery calls it
‘tree-feller’). Wallabies may
have harvested the pods and
leaves it dropped, just as
dik-diks (tiny antelope) feed in
the wake of elephants and kudu
today. Our big animals may all
have contributed to diversity
by churning soil and opening
the forest

canopy, offering

opportunities  for  smaller

creatures. Disturbance-loving

herbs such as  velvety

peppercress may once have

grown 1in earth heaved by

IR T NS, R T A
LK., RIAKY, B
( Palorchestes ) X fb K & F
WA RE A BT A
HITER . CrKEHERHA,
T 2 ik AR B A AR R B R
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mega-wombats and raked by
diprotodon claws. Mosquitoes
bred in rain-filled paw-prints,
and dung beetles tended
opulent droppings. In Africa
grass trampled by game feeds
hordes of termites, and this

would have happened here too.

P IV, S B R F
EHIEERKRT B EIEN,
B BB ENFT T KA
Y E B, AR R AT RETE
ARE R £,

Plants  adapted to  the
megafauna still survive. The
savage spines on vicious hairy
Mary (Calamus radicalis) and
limebush (Citrus glauca) — the
latter up to seven centimetres
long — show that giant animals
once browsed these plants. (In
Africa, plants favoured by
elephants and giraffes sprout
the longest spines — to fend
them off.))  The big musky
fruits of wild orange (Capparis

mitchelli) and scrub guava

7] B A o 4 B AR 3 R B9 AR
EAMEETERE. A
( Calamus radicalis) 71 7) E&
F 47 (Citrus glauca) E IR
FIERH, KB G LLx S
W1 A B (W F AT BB RAIK
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HB R R R 1 ER)

LA (Capparis mitchelli)
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(Siphonodon australis) were
probably diprodontoid foods.!
Rosewood trees (Alectryon
oleifolius) growing today in
semi-circular stands sprouted
around ancient burrow
systems, James Noble suggests,
fortified by

n soil

long-forgotten dung.

WK SR N R G B, R
M 3k K (Alectryon oleifolius)
EAMAEKERGEEEN
WAL B, LR E R —
MFEF .

1 Because birds have good
colour vision but usually no
sense of smell, one can assume
that big sombre fruits with
evolved to

alluring aromas

attract large mammals.

E 1 BRI ERHBHNN
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It’s a revelation to know that
animals do to the land most of
the things we do: they fell

forests, dam streams, farm,

build cities, force roads

through wilderness, erode hills,
land and

and pollute sea.
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Elephants are so adept at
pushing over trees they are
sometimes employed to clear
land. They also make dams, as
do beavers and alligators. Coral
polyps build vast cities beneath
the sea. Breeding seabirds and
seals erode slopes and pollute
often

soil, killing  plants.

Western Australia’s  buffalo
bream (Kyphosus cornelii)
create patchwork ‘farms’ of
grazed algal turfs bordered by
Their

tall seaweed hedges.

polygonal paddocks, each

about six metres wide, are
visible by the score from
low-flying planes. In New
Zealand old paths over hills are
attributed to moas, gigantic
extinct birds. These winding

trails often lead to the feet of

KEEMA, Hor AKFIA B
(1T ARt ship (1 & 2
IR, Wt MR fdg 42
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cliffs, taken to be old nest sites.

Visitors to Africa rarely realise
that many of the waterholes they
gather around began life as
termite  mounds.  Elephants
excavate old mounds to eat the
mineral-rich earth, sometimes
gouging so deep they leave a hole
that collects rain. Wallowing
warthogs, buffalo and elephants | %
deepen the pool by carrying off
coats of mud. The growing ‘pan’
becomes a lifeline for mammals
and birds, greatly enriching local
biodiversity. Visiting elephants
pull down nearby trees, creating
grasslands 1deal for zebras,
buffalo and the lions that stalk
them. A new food web grows.
Elephants can turn a termite hill

into a pool in a matter of months.

For this and other reasons the
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Kruger National Park
management plan calls elephants
‘important agents of habitat
modification’ that ‘contribute to
biodiversity” — although not all
animals benefit. Beaver and
alligator dams also aid other
species. In  Wyoming [I’ve
watched musk rats swimming
about in beaver dams, and in the
Everglades fish survive within the
dry-season pools gouged out by

alligators.

W= EB Ny —
. BT AMERE, maENT
EmE R N EHEEETX T
BAREHRAREERANEE
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B9 A B F H (Everglades) ,
AR ko, KR
RERELT T B KM,

Not realising that animals alter
landscapes so much, we see
uniquely

ourselves as

destructive. In reality,
however, we can be placed on
a continuum alongside corals,
beavers and buffalo. In 1994

Clive Jones, John Lawton and

FATER A KR B 5 4 8k 4o i
BE B M, TR AR
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mEEE, RATE M. FE
fok 4% E E AL T —A
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Moshe Shachak coined the
term ‘ecosystem engineer’ for
habitat-changing animals and
plants. It’s a concept that puts
our actions in a larger context.
Homo

sapiens 1s ‘a physical

ecosystem engineer par
excellence’. Africa’s elephants,
the earth’s biggest land
animals, stand beside us as the
second most disruptive species.
We do far more damage than
elephants or anything else, but
not fundamentally

weE arc

unique, only different by
degree. Our earliest African
ancestors wielded less power
than elephants. Only when we
mastered fire could we outdo
the megafauna as landscape
engineers. Yet most of us don’t

view things this way because

¥ t. 7% % (Moshe Shachak)
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opposing labels like ‘natural’
and ‘artificial’ distance us from
Words like

other species.

‘pollution’ and ‘habitat
destruction’ we apply only to
ourselves, but when nesting
seabirds excrete so much waste
that shrubs die and soil slides
into the sea, as happens often
on islands, the word ‘pollution’
seems apt to me. Botanist Mary
Gillham, visiting one Western
Australian 1sland, wrote of
‘dead trunks and branches’ and
‘a late stage of degradation’
leading to a ‘logical end point
of bare soil’.  Seabirds
evidently bred colonially back
in Jurassic times, and dinosaurs
in the Triassic era, which
means that soil pollution dates

back 200 million years.

Wi E G, HiE S LA
AR AR F B RFEE
“EHT BEDC: HENES
HM B AELE, UBEAL
TEEWME T, NI LE
MNEHAANFREW - &
H# (Mary Gillham) 7% E
— AR T H /NG JE, T
RT “BIMH TR K
“HEAFEFH BN B AT
X Bk AR A K
B, 2 T mEMEBAL
B B EEESEREER
AT AR AT EHE (rZ A
B, AN ERE =& A
B HA, X Rk A BT T
2105 H .




If the engineering feats of
elephants and beavers can help
some animals (while harming

others), why should ours be

different? The obvious
difference 1s that elephants
have roamed Africa for

millions of years, allowing

ample time for adaptation,
while humans in Australia are
relatively new. Yet some
animals obviously adapt fast,
as swallows and seagulls and
brown snakes have done.
Today we can find animals and
plants benefiting from almost
everything we do, including

salinisation (banded

stilts),
sand-mining (New Holland
mice), erosion (mangroves)
and global warming (seals).

Even our slaughter of whales
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has benefited Antarctic fur
seals that eat the same foods —
their numbers have never been
higher (and the islands they
sleep on are suffering from
erosion as a result). It should
not surprise us that animals
often benefit from our actions.
often

Organisms are

opportunistic, exploiting
change whether it is wrought
by people, animals, storms or
Lawton and

fire.  Jones,

Shachak say that ‘at
sufficiently large scales...the
net effect of engineering will
almost inevitably be to enhance

regional species richness via a
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net increase in  habitat
diversity’.
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done well from the sowing of
lush African pasture grasses,
the sinking of bores, the felling
of trees to encourage grass, and
the removal of dingoes and
Aborigines. But the CSIRO’s
Alan

Newsome found

something more i1mportant

helping them along. It was, he

said, ‘an 1mproved food
supply, in the subclimax
grassland created by the

ruminants’. He was referring to
cows and sheep. In a 1975
paper he explained that ‘during
drought, the standing dry grass,
of little use to kangaroos, was
cropped short by stock and was
forced to respond with green
shoots to

of great wuse

kangaroos’. Cows are like

mowers, clipping away coarse
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stalks and stimulating green
pick. Once the mowing has
begun, kangaroos can take over
as engineers, maintaining a
‘marsupial lawn’ (Newsome’s
words) by diligent picking. The
parallel with Africa is striking.
in

Ecologists Africa,

wondering how so many

antelope coexist, have found
that grazers with  broad
muzzles — buffalo, zebras and
waterbuck — mow down coarse
grass, bringing new shoots into
view of smaller
‘bite-selectors’, such as sable
and roan. Bite selectors have
muzzles.

small, slender

Without coarse feeders to

prepare the sward, their food is

hard to find.
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looked at a kangaroo and
recognised a bite-selector — a
pouched antelope with a dainty
snout. Kangaroos in the past
probably fed when they could
in the wake of heavy-jawed
When the

giant wombats.

megafauna perished,
Aborigines took on their job,
burning dry grass to promote
fresh feed. They helped
kangaroos deliberately, if only
to harvest them later. Cattle
now do this work — like giant
hoofed wombats — and they do

it well. The short turfs they

make suit many animals
including magpies, peewees,
plovers (masked lapwings),

pipits, brown snakes and beetle

grubs.
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so it reflected Chinese civil
society’s selection of Chinese
university spirit in a more

direct way.
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1 The Emergence of Nankai

University Spirit
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The emergence of Nankai
spirit is roughly recorded in
in
of

Nankai University released in

sentences

several pithy

Development  Scheme

1928: ‘The evolution of

Nankai School represents the
historical epitome of China’s
reform movement. Every step

of Nankai School’s

development mirrored the

transition resulted from

China’s reform... The

founding of Nankai School and

China’s reform were both

motivated by China’s defeat in

the Sino-Japanese War of

1894-1895. In such a
historical context, the spirit of

Nankai University came into




being.
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Nankai spirit originated from a
high school with thick cultural
deposits and  enlightened
thoughts. Yan Xiu, Nankai’s
original founder, was a scholar
with profound Chinese cultural
deposits and compatible with
Western learning innovation.
In a sense, his personality

embodied the individuality of

Chinese university spirit.
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Chang Poling was a teacher
cordially engaged by Yan Xiu
to instruct Western learning in
an attempt to improve family
learning after the Hundred
Days of Reform (1898). This
teacher, though specialized in
Western learning, ‘was born in
a family running a school

instructing Chinese classics’




= A P E R

and thus developed a solid

foundation of Chinese
learning. The Western learning
he taught was acquired from
the four-year driving class of
Peiyang Naval Academy, an
authentic native school. His
direct motivation for founding
Nankai School was China’s
defeat in the Sino-Japanese
War of 1894-1895, rather than
all his Chinese and Western

learning:
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Chang Poling was shocked by
the agonizing national
catastrophe resulted from the
Sino-Japanese War of
1894-1895. Especially, his
first-hand experience of some
incidents made him extremely
enraged. After he began to

practice on the Tongji vessel in
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1896, the UK made demands
on China to lease and occupy
Weihai. Japan had agreed to
withdraw from Weihai it
invaded during the first
Sino-Japanese War on the
premise of receiving new
benefits from Qing Dynasty.
To transfer the possession of
Weihai to the UK, high-level
officials of Qing Dynasty came
to Shandong Province via the
Tongji vessel to handle
handover procedures. The
Qing government firstly
reclaimed Weithai from
Japanese invaders, hauling
down Japan’s rising-sun flag
and hoisting the yellow dragon
flag of Qing Dynasty at the
takeover ceremony, and then

ceded Weihai to the UK,




lowering the dragon flag and
raising the Union Jack. The
three changes of national flag
vividly reflected the corruption
and incompetence of the Qing
government. On the vessel,
Chang Poling witnessed the
burning shame of changing the
national flag three times in a
single day. He deeply felt that
‘China had become so weak
that its existence would be
endangered without efforts of
self-improvement, and the key
to self-improvement lied in
education: it was obligatory to
initiate new education to foster
new talents’. He thereupon left
the navy indignantly and
devoted the rest of his lifetime
to the undertaking of saving

the nation through education.
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It thus can be seen that the
direct catalyst of Nankai spirit
was China’s grave national
calamity. It was conceived
from the spirits of the Chinese
Nation, not ignited from the
both its

outside, therefore

representation and connotation

have distinct national
characteristics.

T EFAERE MR E R | 2 The Representation and

W Connotation of Nankai
University Spirit
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model tertiary school of that
era with the thickest university
spirit. In Selected Historical
Materials of Nankai University

(1919-1949), ‘Nankai spirit’

appeared for more than 30

times; after 1916, Chang

Poling’s  manuscripts were
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featured by frequent use of
‘Nankai spirit’; and this key
word also appeared in large
numbers in the Anthem of
Nankai  University, and in
essays, speeches, memoirs and
correspondence of alumni. At

the end of 1918, Chang Poling

invited Sun Runsheng to
compose  Nankai’s  school
anthem  (lyric), ‘for the

purpose of pooling the vigor of
people to forge the true spirit
of Nankai School’. The brief
Anthem of Nankai University
displays what is called Nankai
spirit, a central theme that the

song has been

carrying
forward. The lyric of Nankai’s

school anthem 1is as follows:

B RERHK
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Anthem of Nankai

University
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By the sea where white river
winds,

Lofty Nankai spirit is.

Seize the day, seek for the
light,

Till our nation’s future is
bright.

We shall be humane and
urbane,

And foster the pure, wise and
brave.

By the sea where white river

winds,
Lofty Nankai spirit is.
B AR A ] DLT e T Nankai  spirit can  be

summarized as: (1) dedication
to public interests, acquisition
2)
3)

combined efforts; (4) rigorous

of all-round capability;
thrift and diligence;
university administering; (5)

practical education suited to




China’s reality (nativization).
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Dedication to Public

(1)

Interests, Acquisition of

All-round Capability
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The school motto of Nankai

University 1s ‘dedication to

public interests, acquisition of

all-round capability’, which

has been generally called the
‘public capability’ motto by
Nankai people. It is aimed at
equipping students with ‘the

social ethics to love the

country and the people, and the

capability to serve the

community’. ‘It is only “public
ethics” that can overcome
egoism and disunity, so we
should care for the community
and have the spirit to sacrifice
for public interests; and it is
only that

“capability” can




dispel ignorance and
weakness, so we  must
strengthen  solidarity  and
cooperation and  develop

capability to serve the general

public.’

“NT B E “EEE
B2, “RixaACHE, FiR
BN, WA/ UF K
K7 X REARANEFTIA
TR RAENE T RESNRE
B A%, K185 B E %I 4l H
HEE S “HEERE®, &
REFARKELR (B, 5.
.o, A s ERBEW,
ARFREREAL, UEHEH
B, VEE®R” .

The kernel of “public ethics’ is
to ‘love the country and the
community’ and ‘uproot
egoism, cultivate faith in the
public, and sacrifice some
interests of material self for the
benefits of the greater self’.
Such a kernel is firstly
embodied in Nankai’s distinct
educational objective of
fostering talents to save the
Chinese Nation. When it came
to the purpose of founding
Nankai School, Chang Poling
candidly said, ‘My negative

goal is to cure the




above-mentioned five diseases
of the Chinese Nation, namely
ignorance, weakness, poverty,
disunity and egoism; while my
positive goal is to cultivate
talents to save the nation and
create a new China, so as to
wipe out national humiliation
and achieve national

self-improvement.’
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Nankai people’s solicitude for
the nation’s prospect and
destiny was specifically
reflected in the setting of
schools and departments of
Nankai University. When
initially founded, the
university set up the three
departments of liberal arts,
science and business, in line
with the thoughts that ‘liberal

arts are designed to administer




the state, science to strengthen
the nation, and business to
boost the economy’. Later, the
university added the school of
economics to meet the
development needs of the
Chinese society and Nankai’s
peripheral areas, ‘with a focus
on cultivating entrepreneurial,
engineering and technical

talents’.
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Such solicitude was also
reflected in a series of patriotic
campaigns launched by Nankai

teachers and students.
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On September 16™ 1919,
before Nankai’s
school-opening ceremony on
September 25™, the
Awakening Society was
founded by Zhou Enlai, Ma

Jun, Liu Qingyang, Guo
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Longzhen, Deng Yingchao,
etc., with a purpose to discuss
state affairs and organize
patriotic campaigns like
boycott of Japanese goods. On
January 29% 1920, over 3,000
students in Tianjin, including
Zhou Enlai and other Nankai
students, presented a petition
to the Zhili provincial
government office. On
December 12t 1921, being
informed that the Washington
Naval Conference (also called
Pacific Conference) had
approved the Nine Power
Treaty, a means to rob China,
all students of Nankai School
gathered and paraded through
the city, requiring the
‘abrogation of the Twenty-One

Demands (forced on China by




Japan in 1915)’. The June of
1925 marked the founding of
the ‘May 30t Movement
Backup Society’ in Nankai
School, a move to support the
May 30t Workers’ Movement
in Shanghai, which made
teachers and students learn that
‘China can by no means gain a
position in the arena of the 20
century without efforts to
achieve self-supporting,
self-improvement and
self-helping’. On March 15®
1926, all teachers and students
of Nankai took part in an
assembly in Tianjin involving
over 40,000 people, protesting
against the bombardment of
the Dagu Port by Japanese

warships.

Out of the worry about the
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nation’s prospect and destiny,
Nankai University added the
study on Japanese aggression
against China to its teaching
and research activities, a move
earlier than most universities.
November 14 1927 saw the
establishment of Manchuria
and Mongolia Research
Association (renamed as
Northeast China Research
Association the next year) in
Nankai University, which later
organized teachers and
students to investigate the
issues concerning Northeast
China and Japanese invasion
into this region. According to
historical materials, ‘In the
autumn of 1927, Nankai
University set up the Northeast

China Research Association,




aimed at “surveying the real
situation in Northeast China,
the national conditions of
Japan and Russia and their
business status in this region,
before exploring the solutions
to these problems”... For this
reason, Nankai University was
“like a thorn in the flesh of
Japanese aggressors”. After the
July 7t Incident of 1937,
Nankai became the first
Chinese university bombed by

Japanese air force.’
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