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Part B2 BB
Read Text 1 and answer question 1-19. S5-S6: 50 minutes
Text 1 S3-54: 60 minutes

The Wallace Line:
Nature’s Invisible Barrier That Shaped Animal Evolution

[1] A remarkable natural boundary slices through the Indonesian archipelago, dividing the region’s wildlife into
two distinct groups. To the west, dense rainforests host tigers, elephants, and primates. To the east, marsupials and
unusual birds like cassowaries dominate the landscape. This is the Wallace Line, an invisible yet powerful force in
shaping animal evolution.

[2] First identified in the mid-19th century by British naturalist Alfred Russel Wallace, this biogeographical
boundary separates the animal species of Asia from those of Australia and New Guinea. The Wallace Line
highlights how ancient geological and climatic shifts dictated species distribution. Even today, scientists use it to
study biodiversity and evolutionary processes.

[3] Alfred Russel Wallace, a contemporary of Charles Darwin, spent years exploring the Malay Archipelago,
meticulously documenting its unique fauna. While collecting specimens on islands like Borneo, Sulawesi, Lombok,
and Bali, he noticed a striking divergence. Animals west of a particular point resembled Asian species, whereas
those to the east bore closer affinities to the fauna of Australia. “I at once saw that these islands formed a natural
division, and that the separation of their animal life was both deep and wide,” Wallace later wrote in The Malay
Archipelago (1869). This sharp transition in species composition suggested an unseen ecological boundary, now
known as the Wallace Line.

[4] Wallace’s observations were foundational to the emerging field of biogeography, the study of how species are
distributed across geographical areas. His work provided pivotal evidence for the theory of evolution by natural
selection, which he co-developed with Darwin. His extensive field research led to profound scientific inquiries into
how geography shapes biodiversity.

[5] The explanation for this division lies in plate tectonics, oceanic barriers, and paleoclimatic shifts. Millions of
years ago, the Asian and Australian landmasses were separated by deep ocean trenches. Even during the Ice Ages,
when lower sea levels exposed land bridges elsewhere, these trenches remained submerged, blocking faunal
migration between the two regions.
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[6] To the west of the Wallace Line, the Sunda Shelf connects islands like Sumatra, Borneo, and Java to the Asian
mainland. This allowed species such as tigers, elephants, and orangutans to proliferate across the region. In contrast,
east of the line, the Sahul Shelf links Australia and New Guinea, fostering the spread of marsupials like tree
kangaroos and bandicoots, as well as monotremes like the echidna. The presence of large flightless birds like
cassowaries further exemplifies this evolutionary divergence.

[7] This biogeographical divide extends beyond terrestrial species. The Wallace Line has profound implications for
marine biodiversity, as varying water temperatures, ocean currents, and depths have led to the emergence of
distinct marine ecosystems. Coral reefs, fish populations, and marine mammals on either side of the line display
significant genetic and behavioral disparities, reinforcing the notion of an evolutionary boundary imposed by deep
waters.

[8] Additionally, climate fluctuations over millions of years have played a role in reinforcing these species
boundaries. During periods of glaciation, sea levels receded, intermittently allowing limited faunal intermingling.
However, the deep waters of the Makassar and Lombok Straits consistently functioned as insurmountable barriers,
perpetuating the independent evolutionary trajectories of species on either side.

[9] The Wallace Line serves as a striking demarcation of evolutionary histories. On the western side, species
characteristic of Asia dominate the landscape. The Sumatran tiger, an apex predator, stalks its prey through the
dense rainforests, while orangutans, renowned for their intelligence, traverse the treetops, exhibiting intricate social
behaviors that reflect their close genetic kinship to humans. The Asian elephant, a highly social and cognitively
advanced mammal, forages in herds across the landscapes of Sumatra and Borneo, while the elusive clouded
leopard employs remarkable agility to navigate the canopy in pursuit of prey.

[10] Conversely, the fauna of the eastern region presents a markedly different assemblage. The Sulawesi babirusa,
with its distinctive, curved tusks protruding through the upper jaw, epitomizes the evolutionary eccentricities that
arise in isolated ecosystems. The black-crested macaque, endemic to Sulawesi, exhibits striking facial expressions
and complex social interactions. The cuscus, a slow-moving, nocturnal marsupial, thrives within the dense foliage,
embodying the evolutionary lineage shared with Australian possums. Meanwhile, the cassowary, a towering,
flightless bird reminiscent of prehistoric times, dominates the tropical forests of New Guinea, exemplifying the
divergence in avian evolution across the Wallace Line.

[11] This stark distinction extends to invertebrates, amphibians, and reptiles. Venomous snakes in the western
territories exhibit pronounced morphological and behavioral adaptations distinct from their eastern counterparts.
The diversity of butterfly species, varying dramatically in pigmentation and wing patterning, underscores the
profound genetic divergence sustained by geographic isolation. Amphibian populations further exemplify these
evolutionary schisms, with distinctly adapted species inhabiting either side of the Wallace Line, illustrating how
ancient geographical separations have driven unique adaptive traits.

© free English resources forgood ~ URL: www.freeenglishresourcesforgood.com |G/ FB: freeenglishresourcesforgood
FER Ex7 with template.doc  25/3/2025 18:05




S free English resources for good Reading Practice 7 (high level)

[12] Despite its historical significance, the Wallace Line’s ecosystems face mounting existential threats from
deforestation, habitat fragmentation, and anthropogenic climate change. Many of the species Wallace meticulously
documented are now on the brink of extinction due to unsustainable land use and poaching. Conservation initiatives,
such as the Heart of Borneo Initiative, strive to mitigate biodiversity loss by preserving forests and safeguarding
keystone species like orangutans and pygmy elephants. Similarly, marine conservation efforts in Sulawesi and
Lombok aim to protect coral reefs and maintain the delicate ecological balance of marine ecosystems.

[13] However, human activities have begun to blur some of the rigid ecological divisions once observed by
Wallace. The introduction of invasive species, combined with habitat degradation, has facilitated unprecedented
faunal intermingling, threatening the evolutionary integrity of species on both sides of the line. Conservationists
and evolutionary biologists emphasize the necessity of maintaining the Wallace Line’s natural sanctity as a vital

research site for evolutionary processes.

[14] Moreover, the promotion of sustainable ecotourism presents a viable alternative to environmentally destructive
economic practices. Encouraging ethical tourism to biodiversity hotspots such as Borneo, Sulawesi, and the Lesser
Sunda Islands fosters economic incentives for local communities to prioritize conservation over deforestation,
ensuring the preservation of endemic wildlife.

[15] Recent research has added a new layer of complexity to our understanding of the Wallace Line. Dr. Maria
Fernandez, Director of the Southeast Asian Biodiversity Institute (SABI), has conducted a comprehensive 2024
survey of over 50 islands in the region. Her study reveals that nearly 45% of these islands now exhibit noticeable
shifts in species composition, suggesting that the historical boundary is becoming more permeable due to modern
influences.

[16] Dr. Fernandez explains, “Our data indicate that rapid climate change, coupled with the spread of invasive
species, is gradually eroding the clear-cut divisions that once defined the region. These changes demand a
re-evaluation of our conservation strategies. We must adopt integrative approaches that not only respect the legacy
of natural evolution but also address the current human-induced impacts.”

[17] This new evidence reinforces the urgency for adaptive conservation policies that incorporate both historical
perspectives and emerging trends. While Wallace’s original findings provided the foundation for understanding
biogeographical boundaries, the evolving data underscore the dynamic nature of ecosystems in the face of global

environmental change.
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[18] Unlike geopolitical borders, the Wallace Line is a testament to the power of natural forces in shaping the
distribution of life on Earth. For millions of years, it has delineated the evolutionary pathways of species, providing
invaluable insights into the mechanisms of speciation and adaptation. As scientific research advances, the Wallace
Line continues to serve as a living laboratory for the study of biodiversity and evolutionary biology.

[19] For Alfred Russel Wallace, the identification of this invisible boundary was not merely a scientific
breakthrough—it was an affirmation of nature’s complexity and the intricate interplay of evolutionary forces. His
discoveries remain a cornerstone of modern evolutionary science, underscoring the importance of preserving and
protecting the fragile ecosystems that still bear the imprint of this ancient division.

[20] The safeguarding of the Wallace Line is not merely an act of homage to a pioneering naturalist; it is an
imperative for the future of biodiversity conservation. If we neglect these critical ecosystems, we risk losing an
irreplaceable natural archive of evolutionary history. Ongoing research, proactive conservation policies, and global
awareness are paramount to ensuring that the Wallace Line remains an enduring frontier of scientific exploration
and ecological stewardship for generations to come.

END OF READING PASSAGE
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Questions
Read Text 1 and answer questions 1-19. (42 marks)

Text 1
1. Name one geological factor mentioned in the text that contributes to the formation of the Wallace Line.

2. How did Wallace’s detailed observations help shape our understanding of evolution?

3. Which species is mentioned as occurring east of the Wallace Line?

A. Elephant
B. Tiger A B C D
C. Orangutan
D. Cassowary © O O O

4. What does Text 1 imply is a major reason for the distinct species on either side of the Wallace Line?
A. Geological separations

B. Human migration patterns A B C D
C. Atrtificial conservation zones

D. Recent climate change O O O O

5. In paragraph 3, the word ‘divides” most nearly means:

A. Overlaps

B. Unites A B C D
C. Merges

D. Separates o O OO0

6. Explain TWO ways the role of deep ocean trenches in shaping the biodiversity across the Wallace Line.
(2 marks)

7.  What does the statistic provided by Dr. Maria Fernandez suggest about the current state of the Wallace Line’s
ecological boundaries?
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8.

9.

10.

Below is a summary of Text 1. In five of the lines there is either ONE mistake or correct. Underline the error
and replace the word with one that correctly expresses the intended meaning from Text 1. Write your
replacement in the Correction column. If a line is correct, simply put a tick (v). One example is provided.

(5 marks)
Summary Correction
e.g. The Wallace Line was invented by Alfred Russel Wallace. identified (example)
The Wallace Line separates Asia from Australia and New Guinea. (1)
Western islands are noted for hosting species such as cassowaries and (ii)
CUSCUS.
Wallace’s field research had negligible impact on evolutionary studies. (iii)
The Sunda Shelf blocked migration of species across the barrier. (iv)
Deep ocean trenches remained submerged during the Ice Age, allowing V)
intermingling.

Identify one species mentioned that is characteristic of the western side of the Wallace Line.

Below is the summary headings for each paragraph of Text 1. Match the most appropriate heading with each
paragraph by writing the letters (A-G) in the Answer column. Each letter can be used ONCE only.

(7 marks)
Effect Paragraph Number | Answer
A. Alfred Russel Wallace’s Groundbreaking Discovery of a 1-
Biogeographical Divide —
B. The Wallace Line as a Defining Ecological and Evolutionary
o - 3-5
Barrier in Southeast Asia
C. Divergent Evolutionary Trajectories of Flora and Fauna Across
. 6-9
the Wallace Line
D. Geological, Climatic, and Oceanic Forces That Established the
. 10-12
Wallace Line
E. Preserving the Integrity of the Wallace Line for Future Scientific
: Y . 13-15
Inquiry and Biodiversity Conservation
F. Alternative Perspectives and Recent Findings 16-18 _
G. The Continuing Relevance of Wallace’s Findings in
. 19-21
Conservation and Ecology
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11.

12.

13.

14.

15.

16.

17.

According to the passage, are the following statements True (T), False (F), or Not Given (NG)?

(4 marks)

Statements T F NG

(i) The Wallace Line was first identified by Charles Darwin. O O O
(ii) Alfred Russel Wallace used satellite mapping to identify the Wallace Line. O O O
(iif) The Wallace Line is becoming less distinct due to human activities. O O O
(iv) Alfred Russel Wallace's observations provided pivotal evidence for the theory O O O

of evolution.

Describe TWO effects of how ocean currents contribute to the distinct marine ecosystems found on either
side of the Wallace Line. (2 marks)

Identify TWO factors forcing conservation policies to adapt in Southeast Asia. (2 marks)

Evaluate the statement: “The Wallace Line is not merely a historical marker but an evolving system
influenced by human activities.” Use evidence from the text.

How does the passage describe the evolutionary divergence of species on either side of the Wallace Line?

Why is the Wallace Line considered important for modern conservation efforts?

Complete the summary using ONE word or phrase taken from Text 1 for each gap. (4 marks)
The Wallace Line, first identified by (i) , demarcates a region where the
(i) Shelf connects islands to the Asian mainland while the (iii) Shelf

links Australia and New Guinea. This natural barrier is maintained by deep ocean trenches and persistent

climate fluctuations, serving as a critical (iv) for understanding evolution.
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18. Below are the cause and effect that was extracted from Text 1. Match the most appropriate cause by writing
the letters (A-D) in the Answer column. Each letter can be used ONCE only. (4 marks)

Effect Answer Cause

A. Temporary land bridges (but not

1. Plate tectonics and enduring ocean trenches
enough to overcome deep waters)

B. Establishment of distinct

2. Lowered sea levels during glaciation evolutionary paths

C. Increased faunal intermingling

3. Introduction of invasive species .
P — across the Wallace Line

D. Blurring of historical species

4. Rapid climate change (alternative perspective) boundaries

19. Discuss the long-term implications of the Wallace Line as a ‘living laboratory’ for evolutionary studies.
Consider BOTH historical perspectives and modern challenges. (2 marks)

END OF PART B2
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Answers with paragraph numbers:
1. Deep ocean trenches. [5]

2. Wallace’s meticulous observations provided crucial empirical evidence for natural selection and laid the
foundation for biogeography. [4]

3. D[]
4. A[5]
5. D[3]

6. Deep ocean trenches blocked species migration between Asia and Australia [5] and maintained isolated
evolution by remaining submerged even during ice ages [8].

7. It suggests that approximately 45% of islands are experiencing significant species composition shifts,
indicating that the historical boundary is becoming increasingly permeable. [15]

8. (i) v [1]
(i)  (Western) Eastern [10]

(iii)  (negligible) profound [4]
(iv)  (blocked) allowed [6]

(v) (allowing) preventing [5]

9. Sumatran tiger / Orangutan / Asian elephant [9]

10. B,A,D,C,G,F E

11. () F[2]
(i) NG
(i) T[13]
(iv) TI[4]

12. Ocean currents created divergent water temperatures and nutrient flows [7], leading to distinct coral reefs and
fish populations on either side of the Wallace Line [7].
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13. Conservation policies must adapt to rapid climate change eroding historical boundaries [16] and invasive
species disrupting native ecosystems [13].

14. The text shows that while Wallace’s early work depicted a fixed barrier, modern human impacts are altering
species boundaries, making the Wallace Line an evolving ecological system. [13, 16]

15. The passage describes the evolutionary divergence as a result of deep ocean trenches and geographical isolation,
leading to distinct species on either side of the line. [3, 9-11]

16. The Wallace Line is important for modern conservation because it highlights the need to protect unique
ecosystems and species that are threatened by human activities. [12-14]

17. (i)  Alfred Russel Wallace [2]
(i)  Sunda[6]
(iii)  Sahul [6]
(iv) laboratory [18]

18. B [5]
A[8]
C [13]
D [16]

19. The Wallace Line, described as a ‘living laboratory’, historically provided a stable model for understanding
speciation, yet modern challenges such as climate change and invasive species are altering its dynamics. This
evolution necessitates adaptive conservation strategies that integrate historical insights with current ecological
changes. [16, 18]
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RESO

Practical Vocab and Usage List

1.

10.

archipelago [1]/, a:rki'pelogov/ E£E; ~ #1|E; [n] [E]Z%:d): island group
e.g. The archipelago was home to many unique species.

BES AT S R -

marsupials [1] /ma:r'su:piolz/ HLSENY) ~ LSEHE [n] [E)FE5): pouched mammals
e.g. Marsupials are known for carrying their young in pouches.

ALREIL E AR -

cassowaries [1]/'kaso weriz/ KEIATRE, ~ BHEZE [n] [6]£EH): ratite
e.g. Cassowaries roam the dense forests with striking appearances.

REIATRE pER T EL > SN+ R -

biogeographical boundary [1] / baioudsi:o'greefikal ‘bavndori/ A=Yt 4TFL ~ FfEY) 4R [n] [ElFE:EH:
ecological boundary
e.g. The biogeographical boundary divides the region into two distinct ecosystems.

AR o SR % 1 3 B (B B A [RIRE AR RE e

meticulously [2] /ma'tikjalasli/ {F4M3l ~ #5004 [adv] [E]$EE): scrupulously
e.g. He meticulously recorded every observation during his expedition.
{EsERbaIHR At sl sk T — T EE -

divergence [2] /dar'vs:rdzons/ 4715 ~ fmEE [n] [E15%:E: difference
e.g. The divergence in species traits became evident over time.
PEE IR A - PR o B S A -

affinities [2] /o' finttiz/ $3F177 ~ A [n] [E]F%EE): likeness
e.g. Researchers noted unexpected affinities between distant species.

B BRI [E R R L PR AR B A (B0

plate tectonics [3] /plert tek 'toniks/ MyFEfE S ~ #AEES) [n] [E1F%:5E): continental drift theory

e.g. Plate tectonics has reshaped the earth’s surface over millions of years.

PSR ERE B N E R R I -

oceanic barriers [3] /oofi'@nik 'beeriorz/ JEEFRE ~ EENREEE [n] [E1£5E: marine barriers
e.g. Oceanic barriers prevented many species from migrating across regions.

A BRIRRH R e i 2P ES B -

paleoclimatic shifts [3] / perliou ' klaima tik [ifts/ TH5E S L ~ SERTRAFEESE [n] [EF%:d: ancient climatic
changes

e.g. Paleoclimatic shifts influenced the evolution of numerous species.
TrREE bR B s DY -
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

landmasses [3] /' lendmeesiz/ [FEH ~ AFE [n] [E]ZEE: land areas
e.g. The drifting of landmasses formed new continents over time.

[ St DS i R T T G TR A

ocean trenches [3] /'oufon "trentfiz/ JEE# ~ JEEEH [n] [E1FE55): submarine trenches
e.g. Ocean trenches are among the deepest regions of the sea.
TR R T RS — -

faunal migration [3] /'fo:nal mar'grerfon/ E¥7)3BHE ~ YfEER% [n] [EF%:E: animal migration
e.g. Faunal migration patterns change with the seasons.

BV EEER R R -

sunda shelf [3] /'sondo felf/ SEftfEZR ~ BRFFRFEZR [n] [E]#:6): continental shelf
e.g. The sunda shelf once connected islands during lower sea levels.
BB TR o Bt EIR 8 R 2 (] S -

sahul shelf [3]/'sa:hol felf/ pESHEEZE ~ BUMNEEZE [n] [E1£E5): continental shelf
e.g. The sahul shelf underpins the connection between Australia and New Guinea.

e B R AR S R RO [R5 S P i e A

oy

F07 [Vl [FFEE): multiply
e.g. Under optimal conditions, the bacteria proliferate rapidly.

MEERAR RO T - AN S AR -

proliferate [3] /pro’Iiforert/ g ~

monotremes [3] /'monotri:mz/ BEFLEH ~ YRR AEY) [n] [E55:5): egg-laying mammals
e.g. Monotremes are a rare group among mammals due to egg laying.

O A= ey LB A 2 O 1T i Ry e LR o 2 R Ie— B

disparities [3] /dis'peeratiz/ Z=H ~ ‘K5 [n] [E]FEH): inequalities
e.g. Economic disparities can affect species distribution in different regions.

L5 7 S ] B S BB [ S P R S A o

glaciation [3]/ glersi'etfon/ JCHE{ER ~ /KHA [n] G555 ice age
e.g. Glaciation has dramatically altered the earth’s landscape.

TR AR e R e it S -

faunal intermingling [3] /'fo:nal "'intormmgl/ YJfEACEE ~ RS [n] [E13%5E: species mixing
e.g. Faunal intermingling can occur when previously isolated habitats merge.

' DARIRBEER I St & G > PR SRR -

insurmountable [3] /, insor' mavntabl/ N E] gAY ~ A TEARAY [adj] [E1FEEE: unbeatable
e.g. The researchers faced an insurmountable challenge during the expedition.

BHFFE N\ B R b R A e A e AR R PR, -
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22. evolutionary trajectories [3] / eva'lu;faneri tro'dzektoriz/ #EALHLET ~ JEALEETE [n] [EZ:E): evolutionary
paths
e.g. Scientists analyze evolutionary trajectories to predict future species changes.

FREEZ T AL DA TR AR 2 -

23. demarcation [4] / di:ma:r'keifan/ 4757453 ~ #47 [n] [EF:E: boundary
e.g. A clear demarcation separates the two ecological zones.
VR TR o SR TRE R {1 AR RE L &1 o3 B

24. apex predator [4] /'eipeks 'predotor/ JEARIE & ~ THIFH&E [n] [E1£:H: top predator
e.g. The apex predator maintains balance in the food chain.

TRSRA B S (s P -

25. assemblage [4] /o'se mbohdz/ && ~ B£5E [n] [E]£%z4): collection
e.g. An impressive assemblage of wildlife gathered near the waterhole.
— REFEF NIRRT AT 5 -

26. babirusa [4] / ba:br'ru:so/ 5% ~ (1FE [n] [EZE:A: wild pig
e.g. The babirusa is famous for its distinctive curved tusks.

B 58 DN R FIER S e A S T R 4

27. eccentricities [4] / ek sen'tristtiz/ 2R ~ FERE [n] [§)FE5): oddities
e.g. His eccentricities made him stand out in the crowd.

B B e < (B AR R AR -

28. endemic [4] /en'demik/ M JTFFARY ~ FERY [adj] [FZ25E: native
e.g. Many plants in the region are endemic and found nowhere else.

ST AP RHTRARY » HALTRIEE] -

29. reminiscent [4] / remri'misont/ < AJFAEFERY ~ {55 AZEEERY [adj] [E]FEd): evocative
e.g. The melody was reminiscent of a long-forgotten tune.

WE B g AR AEHERY R s S+ -

30. invertebrates [4] / invar'tebrots/ fEAMEENY) ~ #EEE AW [n] [EFEE: spineless creatures
e.g. Invertebrates account for the majority of ocean biodiversity.

IR YR SR TERER B -

31. morphological [4] / mo:rfa'lodzikal/ FERERY ~ #MERY [adj] [E]FEEA: structural
e.g. The morphological features of the fossil revealed its ancient origin.

(B REH R B R HERE S EER -

e

32. pigmentation [4] / pigmen'terfon/ ZEE/ER ~ (8% [n] [E/#&4H): coloration
e.g. Pigmentation patterns can indicate the health of an organism.

OE B AT DUSZ i o A PR (IR AR -
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33.

34.

35.

36.

37.

38.

39.

40.

existential threats [5] / egz1'stenfal Orets/ {FIEEE ~ ZLnfEf% [n] [E/&s4E): existence risks
e.g. The island faces existential threats due to rapid deforestation.

A PRERERARPAIR K - 3% 5 R AR

habitat fragmentation [5] /' habitz t fre gmon 'terfon/ BEEHBRE(L ~ BEEHSYE] [n] [E355H: habitat
division
e.g. Habitat fragmentation can lead to a decline in biodiversity.

RSB E T REE B A SRR T T

anthropogenic climate change [5] / &n6ropa'dzenik klaimat ffeinds/ A 5@ ESE(E ~ AJESD [FEMEE SR (piEses
[n] [E]#z5): human-induced climate change

e.g. Anthropogenic climate change is altering weather patterns globally.

NERIEE LI 2 BREE NSRRI -

unsustainable [5]/ ansa'steinobl/ RN a[HFERY ~ HEE4ERFHY [adj] [HZE: untenable
e.g. The current farming practices are unsustainable in the long term.

PR TR E T U R AR EE (AN FT P4

keystone species [5] /'ki:stoun 'spi:[iz/ ERFEYIFE ~ 22 0EEE [n] [El&:d: cornerstone species
e.g. Losing a keystone species can destabilize the entire ecosystem.

KRBT F] RE SRR R (A RE A AR -ty

evolutionary integrity [5] / eva'lu:foneri mn'tegriti/ #E{E522LM: ~ JE(B4iEM: [n] [EZ:EE): evolutionary
wholeness

e.g. Preserving evolutionary integrity is essential for natural selection.

PREFE(LSE RIS B N EIE ER T -

natural sanctity [5] /'natfral 'senktiti/ HIRMHEE ~ HIARE{ZIE [n] [E]#EE): natural sacredness
e.g. Many cultures revere the natural sanctity of their surroundings.

5525 SALER B SRR e E AR THEE -

sustainable ecotourism [5] /sa'steinobl i:kov'torizom/ BJFF4EARERE ~ 4EEERERYE [n] [E15%:4): green
tourism
e.g. Sustainable ecotourism helps fund conservation projects.

AR A RRIRIEA BN BB R ETHE -
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