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Message from the Editor-in-Chief F4RaJEE

Dear Readers,

| hope you are enjoying the new school year so far. For those of
you who receive this issue during the annual HKUST Information Day, |
hope you realize a new dimension of studying science with us. Perhaps
you may eventually contribute to the production of Science Focus, an
experience shared by some of our previous student editors.

| am sure you have no problem recalling the chemical formula
of calcium carbonate. But beyond the chemistry textbook, we bring
you two arficles in which calcium carbonate is considered in different
ways. You will find out how biocement and eggshell are remotely
linked. Have you ever wondered why it is so hard to swat a fly2 Learn
more in an artficle about how different visual systems evolved in a
variety of animals. Finally, we tell a horror story from the natural world,
on the origin of cordyceps flowers. Hopefully, it will not become your
excuse for refusing delicious dishes at the dinner table in the future.

Are you thinking of studying ocean science in HKUST2 We
bring you the final arficle on our alumni interview series, in which an
ocean science faculty member and recent graduates share their
perspectives on this interdisciplinary subject. Do let us know if you have
enjoyed this series. We certainly had fun reconnecting with our alumnil

Yours faithfully,
Prof. Ho Yi Mak
Editor-in-Chief
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Fun in Winter Science Activities %A% 2847818
Any plans for this winter? Check out the following events!
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Science for Everyone
EREZ

In celebration of the shared 35th anniversary
of the HKUST and the Hong Kong Science Museum,
“Science for Everyone™ presents a dynamic series
of activities, including popular science talks, hands-
on workshops, immersive VR experiences, and a
guided tour of the Hong Kong Science Museum —
all designed fo ignite curiosity and broaden scientific
understanding across the community. We invite
students, families, and community members to join
us, be inspired, and take part in shaping a more
scientifically informed future. Come discover the joy
of science with us — let curiosity lead the way.

Period: January to February 2027

Venue: Hong Kong Science Museum and
HKUST Clear Water Bay Campus
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Visit this website for more information.
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Shenzhou 13 - Space Travel
BINEEE ZAZEIRT

Experience Earth from 400 kilometers above
with Shenzhou 13 — Space Travel, China'’s first space-
filmed fulldome movie at the Hong Kong Space
Museum. Captured directly by astronauts Zhai
Zhigang, Wang Yaping and Ye Guangfu during
their six-month mission, this show offers an immersive
journey aboard the Tiangong Space Station. Viewers
witness key milestones, including Wang Yaping's
historic spacewalk, spacecraft docking and the
assembly of space modules. The film also reveals
daily astronaut life, from weightless workouts and
water recycling, to celebrating Lunar New Year in
space. Embark on this remarkable cosmic adventure
without needing any astronaut training.

Show Period: Now - February 14, 2027
Time: 3:30 PM and 8:00 PM
(Mon, Wed to Fri)
2:00 PM and 6:30 PM
(Sat, Sun and public holiday)
Venue: Space Theatre, Hong Kong Space
Museum
Admission fee: Standard admission:
$40 (stalls), $30 (front stalls)
Concession admission: $20 (stalls),
$15 (front stalls)
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Introduction

In the past few centfuries, we have relied on
massive factories for producing cement to build
our cities — but did you know that scientists are
developing a novel way fo manufacture cement with
living organisms@

What is Cement?

Cement is a key component of concrete. When
it is brought to building sites and mixed with water,
cement paste can act as a binder which binds
aggregates (small stones used in building) to form
concrete [1]. The manufacture of cement requires
large amounts of energy. During the process, raw
materials are heated fo 1,500°C, and tons of carbon
dioxide are generated. The cement industry currently
accounts for 5-8% of global carbon dioxide emissions
[2]. While urban development continues to push the
demand for building materials, researchers began to
look toward some more eco-friendly ways to produce
cement.

A Lesson From Nature: Biomineralization

Can we learn from nature? In fact, some of the
most durable structural materials in nature are the
products of biomineralization [3], which can be
defined as "a process by which living organisms
produce minerals.” Biominerals include phosphates,
carbonates and sulfates, with corals, shells, anthills,
tooth enamel and antlers being some common
examples [3]. As biological reactions always occur
under milder conditions, thus avoiding excessive use
of energy, bioengineers are interested in identifying
real-world applications of the process.

Enter Biocement

One such material under development is
biocement, produced by living microbes through
a process known as “microbially induced calcium
carbonate precipitation (MICP) [4].” This process
is a biochemical transformation orchestrated by
soil bacteria like Sporosarcina pasteurii [5]. Unlike
traditional cement, biocement is brewed at room
temperature [6] using a blend of bacteria, urea,
calcium salts, and a structural base such as sand,
crushed stone or gravel [5, 7].

S. pasteurii is a species that grows well under
alkaline environment and has a high urease activity
[5]. Their cytoplasmic urease breaks down the urea
(CO(NH,),) that is transported or diffused info the cell
to ammonia (NH;) and carbonic acid (H,COs3), which'is
equilibrated to bicarbonate ions (HCO;5') at physiological
pH. Because ammonia is a weak base, it accepts
protons (H*) and raises the pH of the environment.
By Le Chatelier’s principle, this shifts the carbonate
equilibrium to generate carbonate ions (CO3?%) that
will be fransported out of the cell. In the presence of
calcium ions from the added salts, calcium carbonate
(CaCQ;) crystals precipitate out.

The bacterial cell walls act as nucleation sites, growing
large-sized and high-strength calcium carbonate
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crystals that form a skeleton to bind loose aggregates,
mimicking the properties of fraditional cement [7].

The Amazing Properties of Biocement

One of the most amazing aspects of biocement
is that its physical characteristics can be engineered
by adjusting parameters like incubation time,
temperature and aggregate materials [8]. This allows
the precise manufacturing of biocement with
ideal density, permeability and sfructural
performance to cater specific industrial
needs.

Furthermore, biocement
can be self-healing [9, 10].

Some bacterial species produce spores that can
remain dormant inside the material for long periods.
If a crack forms, moisture and oxygen will enter
the structure to “wake up” the spores to initiate
the repairing process, synthesizing new calcium
carbonate to seal the fissures from inside out.
However, as some of such bacterial species may not
be able to adapt to a highly alkaline environment,
researchers are now identifying protective carriers to
enhance the survival rate of bacterial spores in the
concrete.

Future Directions Through Genetic Engineering

To increase the yield of calcium carbonate,
scientists are investigating ways to

genetic
engineer §.

pasteurii. A possible
direction includes
transplanting a urea transport
system to the species, or modifying the

existing system in the species, if any, fo increase
intracellular urea concentration [5]. Scientists
could also optimize the structure of the S. pasteurii
urease to increase the efficiency of the enzyme




[5], or overexpress the urease gene (enhance the
transcription and translation of the gene) to increase
the concentration of the biocatalyst [?].

Potential Uses of Biocement

The self-healing properties of biocement make it a
perfect material for future infrastructure construction.
By incorporating bacteria info bridges and urban
structures, we can harness them to actively seal
the gaps, preventing moisture from reaching and
corroding internal steel structures [9].

Therefore, biocement also acts as a powerful tool
for structural rehabilitation. Large-scale underwater
engineering marvels, such as old dams and tunnels,
often suffer from high hydromechanical stress from
the surrounding water [4]. Biocement can be injected
into existing fissures fo fortify these structures. The
impermeability of the calcium carbonate formed
can effectively reduce, or stop water flow across the
structure, preventing catastrophic failures [4, 11].

Soil stabilization is another possible use. Loose
terrain is vulnerable to erosion and landslides. MICP
has demonstrated its potential to prevent erosion and
landslides by holding loose sand particles fogether,
although the efficacy is also subject to soil type and
slope geometry [4, 7, 12].

Conclusion

After all, nature has spent millions of years
perfecting its own kind of engineering. By lefting
bacteria do the work, we have the potential o
build smarter cities that can “fix" themselves while
using fewer scarce resources. This gives a whole new
meaning to the phrase "concrete jungle."
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Cordyceps Flowers: A Parasitic Horror Story
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Have you ever wondered what it would feel like
fo be so hungry because there are parasites in your
body draining all your nutrients¢ Imagine being so
manipulated by a hidden invader that you simply
couldn't stop eating, no matter how much food you
gobbled down. This is how “cordyceps flowers” (#@E7E)

flourish: by controlling their poor little hosts, silkworms.

Next time when you are served a comforting bowl of

soup with cordyceps flowers, you might want to pause
and drum up the courage for the first sip.

Cordyceps flowers are Cordyceps militaris, a
parasitic fungus that infects silkworms [1, 2]. In a
healthy silkworm caterpillar, a 12-carbon sugar called
trehalose circulates through its blood. This disaccharide
is formed by two glucose molecules, linked through
a glycosidic bond that is different from the one in
maltose. As the healthy caterpillar munches on leaves,
the elevation in the caterpillar’'s blood sugar level

eventually signals to the brain that it is full and
satisfied. However, the case is totally different

in an infected silkworm. The parasitic
C. militaris expresses its trehalase
gene and floods the caterpillar's
bloodstream with the enzyme,
which acfts like molecular
scissors to break down the
12-carbon trehalose into

fwo six-carbon glucose
molecules. For the

fungus, this glucose

is a feast, allowing it

to flourish inside the

host. But by wiping

out the frehalose, the

fungus completely

S BER{LE & KRR
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crashes the caterpillar's blood sugar level. This tricks
the insect’s body into a state of severe starvation,
causing a surge in an appeftite-stimulafing
neuropeptide called HemaP. Normally, when an
animal has a parasitic infection, its natural defense
mechanism is to lose appetite. By fasting, the animal
can starve the parasite of the nutrients it needs to
multiply [1]. However, the fungus-infected caterpillar
feels as though it is starving to death, even though it
is confinuously eafing. The zombie-like hungry insect
entfers a non-stop feeding cycle.

The fungus keeps the host alive long enough to
spin itself into an unusually large silk cocoon. Once the
silkworm pupates and is no longer useful for gathering
food, the fungus finally kills the insect, consuming the
massive load of nutrients from the pupa. The fungus
then uses that stolen energy to burst bright orange,
spore-bearing prongs directly out of the shell of the
insect, which are exactly the cordyceps “flowers.”
These fruiting bodies release spores info the air to

infect more caterpillars.

To prove that this metabolic manipulation was a
crucial mechanism driven by the trehalase gene of
C. militaris, scientists engineered a mutant version
of the fungus by deleting the gene [2]. When
silkworms were infected with this modified fungus,

the caterpillars did not overeat. Their blood sugar
also remained stable, and their pupae grew to a
completely normal size. By comparing the conditions
of the host infected by wild fungus and by this mutant,
the researchers proved that it wasn't the caterpillar's
body acting out on its own, but instead, it was the
single gene working fo fatten up the host.

The fungus acquired this frehalase gene from
insects probably through a process called horizontal
gene fransfer (HGT) [1, 2]. Unlike typical genetic
inheritance, in which genetic information flows
vertically from parents to offspring, HGT occurs when
genetic material jumps between species. In other
words, ancestors of C. militaris managed to “steal” the
gene from the insect — likely due to their long-term
association, C. militaris somehow absorbed relevant

DNA fragments and integrated them info its genome.

While this life cycle sounds like horror to the
silkworms, the C. militaris harvested is popularly used
as a wellness supplement in traditional Chinese
medicine for ifs ability to boost energy, support

immunity, and nourish the lungs and kidneys [3-5].

So, the next fime you sit down for dinner and find
those bright orange "flowers" floating in your soup,

take a moment to remember the journey they took fo



get there. It furns out that the broth we eat is entirely
paid for by the endless, zombie-like appetite of a finy,
hijacked caterpillar!

J |\

Horizontal Gene Transfer

Horizontal gene transfer has
been discussed in our previous
arficle titled “Does Life Evolve
Like a Great Branching Tree?2”
in Issue 032. A typical example
is the acquisition of antibiotic
resistance genes by bacteria
through fransformation,

fransduction and conjugation.
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CHICKEN E

G SHAPED

nERERRER?

In the refrigerated section of almost any
supermarket, rows of white or brown eggs
sit neatly in stacks of cartons, waiting to be
picked up by grocery shoppers. Their shape
is a familiar asymmetric ellipse, as if they
were cast from the same mold. So familiar

that one rarely gives it a thought, as if if is
synonymous with the word “egg.” But why?
Why are eggs shaped the way they are?

How Does the Chicken Egg Form?

To crack open the mystery of egg shape, we
must first understand the biology of how chicken
eggs form. Unlike the female reproductive organs of
humans, a hen (an adult female chicken) consists
only of a single ovary and an oviduct. While both

female humans and hens begin development with

two sets of ovaries and oviducts, only the left set

matures in hens. The other set regresses before
the hen hatches [1].

The ovary is where oocytes (the immature
egg cells) mature and are released info the
oviduct. Remarkably, the mature chicken
oocyte — the yolk — is a single cell with a
diameter of four to five centimeters [1].

This is about eight orders of magnitude larger than
the human egg cell. In other words, if the human
egg cell were the size of a tennis ball, the yolk would
be roughly the size of a large lecture hall.

As the yolk passes through the oviduct, it
slowly rotates, allowing egg white (albumen) to be
deposited evenly around it [1]. The section toward
the end of the hen's oviduct is called the isthmus.
In this section, two layers of shell membranes form
outside of the yolk, which serve as the foundation of
the eggshell. The membraned egg then enters the
shell gland (uterus). Calcite (calcium carbonate)
crystals deposit onto the membrane, forming the
eggshell [1].

What About the Shape of the Chicken Egg?

Like hen eggs, it is well known that eggs are
generally pointed at one end and blunt at the other.
Scientists have long speculated on the evolutionary
reason behind this shape. One well-known
hypothesis is that asymmetric eggs are selected
among cliff-nesting birds as they roll in tight circles,
which prevents egg loss [2].

In 2017, a large-scale study collected egg data of
1,400 avian species to study the evolutionary reasons
behind the shape of the egg. They found that the
shape of eggs varies on a spectrum of asymmetry
and ellipticity, ranging from spherical, symmetrical
eggs on the one end to asymmetrical and elliptical
eggs on the other end. Inferestingly, when scientists
plotted a density map of the 1,400 species, most bird
species lay more asymmetric and elliptical eggs than
chickens do [2].

With a wide spectrum
of egg shapes, what is the
bioclogical mechanism behind the
shape of an egg?

The Biological Mechanism Behind Egg Shape

Scientists hypothesized that the shape of the
egg is largely determined by the shell membrane
[2]. Isn't it surprising? At first glance, the hard, thick
eggshell seems to be the primary structure that
upholds the egg. Yet, when the eggshell is dissolved
by vinegar, the shape of the egg remains. If the
eggshell were the sole determinant of the egg
shape, the egg would collapse upon the removal of
the eggshell. So, if the eggshell does not determine
the shape, what does? An x-ray radiographic study
has shown that a hen egg that has just passed into
the shell gland has already taken up a well-defined
shape [3].

Based upon these observations, scientists
developed a biophysical model able to predict
the shape of a membranous egg with two factors:
pressure difference across the shell membranes
and variations of membrane properties. The
pressure difference across membrane may arise
from the fluid pressure within the egg sac, the
elastficity and muscular contraction of the isthmus
wall. Differences in how easily the membrane
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stretches along the oviduct axis produce ellipficity,
while variations in membrane material properties
between the two halves of the egg give rise to
asymmetry [2].

After the egg obtains its shell membrane, the
formation of the eggshell begins in the isthmus
just before the egg enters the shell gland. As the
process starts, the shell gland secretes calcium
carbonate around the egg. Anchored on the shell
membrane are small calcite buds which act as a
foundation to allow calcium carbonate to attach
to [4]. As time passes, the eggshell thickens. After 18
to 20 hours, the eggshell becomes fully hardened,
creating arigid, fixed egg shape thereafter [1].

Evolution of Egg Shape

Now we understand the biological mechanism
behind egg shapes, and the fact that most eggs
are more asymmetrical and elliptical than chicken
eggs. What could be the evolutionary needs that
drive this frend?

From the data of the 1,400 avian species,
researchers found a strong correlation between
better flight ability and asymmetric eggs, elliptical
eggs and larger egg sizes relative to body mass.
They theorized that strong flight selects for avian
species with a slimmer, more streamlined body,
which limits the maximum stretchability of the
isthmus or the uterus. In turn, the egg fakes up
a more asymmetrical and/or elliptical shape to
maximize the egg volume without increasing its girth
[2]. Perhaps this explains why chicken eggs are less
asymmetric and less elliptical than those of most
other birds. Interestingly, the researchers did not
discover a correlation between cliff-nesting birds
and asymmetrical eggs [2].

Conclusion

Every day, counfless eggs are cracked open
in kitchens around the world. The translucent egg
white and the yellow yolk fall out of the shell into
hot pans, following with sizzling sound, white smoke
and the smell of oil. The humble shell gets tossed into
the bin in the corner of the kitchen. To the average
person, the shell is just a piece of packaging for the
egg, something to be discarded without a second
thought. Yet, as we have seen, its shape is the result
of a delicate inferplay between physical forces,
biological structures and evolutionary pressures,
refined over countless generations. Perhaps this
raises a broader question: How many other everyday
objects around us carry similarly hidden magnificent
science, waiting fo be “cracked open”?2
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Do You See What I See?

A Guide to Nature's Wildest EyeS
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By Daria Z

Introduction like phototaxis, the movement toward or away from

light, and circadian rhythm, the internal biological
Vision is an important sense we have. The )
] ! clock of an organism.

human eye is often regarded as highly advanced,

yet we are easily outperformed: A fly's visual Along the evolution fo a more complicated eye,

response is sixfold faster than ours, and a mantis  the flat neural tissue containing photoreceptors

shrimp's range of color vision is quadruple our  sinks inward, creating a small dip called a pigment

own [1]. Along the long history of evolution, most  cup [2, 3]. This indentation changes the physics of

species developed their unique ways of looking  light collection: On

at this world. We will explore some pioneers and  a flat surface, light
champions of vision. from all directions
What Counts as Vision? Lol L b
photoreceptors
“Vision” can be defined as the biological simultaneously,
ability to detect and convert light info meaningful  but once the
information about the environment by combining  patch curves
photoreception in the eye with neural processing in
the nervous system. Because of the lack of neural
processing element, plants and bacteria are not
generally considered to have vision, although

they can perceive and react to light.
How Did Vision Come About?

Before we delve info how vision
first came about, we must consider
cells that are sensitive to light. These
simple photoreceptors can only sense
whether light is present; they cannot
“see” clearimages without a lens and
a sufficiently complex nervous system
to process visual informatfion [2]. These

light sensors can drive basic functions



into a cup, a light source from the right will only
strike the cells on the left wall of the cup, while
casting a shadow on the right. For the first time, it

became possible to tell the light direction.

In some mollusks, the pigment cup continued to
deepen [4]. Its rim began to curve further inward,
narrowing the opening at the top. This created a
small, restricted hole called an aperture. Similar to
a pinhole camera, such a narrow structure forces
light rays to focus and cross, projecting a flipped,
dim, but roughly recognizable image of the outside
world directly onto the photosensitive region. Now
the animals gain the ability to discern basic shapes
and movement [5]. We can sftill see this exact eye
mechanism in the modern Nautilus [4], a marine
mollusk that navigates deep waters entirely using

pinhole vision.

However, the pinhole eye has a major physical
drawback: The small hole restricts the entry of light,
making the picture incredibly dark [4]. If the hole
is opened wide to let in light, the image becomes
completely blurry. Fortunately, evolution offered an
alternative solution: lens [2]. The lens at the opening
of the pigment cup focuses multiple rays down into
a single, sharp image on the refina by refraction.

The visual information can then be sent to the

primiftive brain that had been
evolved for visual processing.
Eureka! We no longer have to
choose between a bright, blurry
image and a sharp, dark image; we
can finally see a bright, highly focused

picture.
The Human Eye

The modern human eye represents a fascinating
culmination of this lineage. Unlike most other
primates, humans evolved a highly visible white
sclera surrounding the iris, creating a frame with a
stark contrast that allows us to track each other's
gaze. This is a crucial adaptation for emotion
perception and social intferaction [6]. Our flexible,
muscle-controlled lenses dynamically distort to shift
focus between close-up and distant objects. Af the
same time, the visual cortex works every second to
stitch these inputs fogether, seamlessly erasing our
blind spots and flipping the retina's upside-down

images info a cohesive, three-dimensional world.
The Compound Eye of Insects

While humans process one main visual image
at a tfime, most insects operate on a completely
different system designed for split-second reaction,
where information is processed simultaneously
using high-speed parallel pathways [7]. Insects,
like dragonflies and ants, have compound eyes
made up of thousands of microscopic units called
ommatidia, where light is refracted by a corneal
lens and a crystalline cone before reaching the
photoreceptor region containing visual pigment.
Each ommatidium detects an image at a slightly
different angle, giving insects an incredible ability

tfo track motion. While humans can only resolve

movement slower than 30 images per second, some
bees and flies can frack motion at up to 200 images
per second! That's why when you try to swat a fly, it

sees your hand clearly in extreme slow motion!
The Compound Eye of Mantis Shrimps

While mantis shrimps are a common seafood
on our dinner table, did you know that they also
have a compound eye with photoreceptors
that detect 12 colors from ultraviolet to red [8]¢2
Surprisingly, these marine creatures are not good
at differentiating colors. Humans can perceive
colors in the whole visible spectrum because we
have a well-developed brain to analyze the raw
signals received from three types of color cones
(red, green, and blue). By comparing the relative
intensities of those signals, our brain can “mix” the
three primary colors to perceive the colors of the
rainbow. However, mantis shrimps can barely do so
with their small brains [?]. They can only see discrete
colors directly detected by those 12 photoreceptors.
Across the ommatidia in their compound eye, only
a thin band of six rows of ommatidia in the
middle is responsible for color vision. As a
result, they must physically roll their eyes

to see the color of an object.
Conclusion

Ultimately, the diversity of
eyes shows that sight never
evolved all at once, but rather
sculpted over 600 million years by
the relentless pressure of survival.
What began as a humble cluster
of light-sensitive cells gradually
specialized into an asftonishing array

of optical tools, from high-speed insect

compound systems to the detail-orientfed eyes of
humans. In the grand theater of evolution, nature
has spent eons proving that there is always more

than one way to look at this fascinating world.
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In high school, students may only be exposed to
conventional science subjects, so what exactly is
ocean science?

EPRREE PERMHAXSEMEREAS2HE BPERARERE
BEHSR?

Cindy

In secondary school, physics, chemistry, biology and geography are usually faught
as separate subjects. However, the ocean is an enormous and complex system, so fully
understanding it requires an inferdisciplinary approach. Physical oceanography examines
ocean currents, tides and ocean modeling; chemical oceanography investigates
how pollutants and toxic substances react and disperse in seawater, and biological
oceanography focuses on marine organisms and how they respond to environmental
changes.
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Andy

In secondary school, science is usually divided into separate subjects — physics,
chemistry and biology. But university-level ocean science isn't neatly split. A single ocean
phenomenon often requires explanations from several disciplines. It isn't just about listing
different kinds of knowledge side by side; it's about how to draw on multiple disciplines at
once.
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What inspired you to study ocean science?

EERRMREREBFEHI?

Q Harun

| love marine life ever since | was young. As a child, | often asked my parents to take me to
Ocean Park. As | grew older, | enjoyed going fo the beach to see starfish and other creatures.
In secondary school, | once considered studying nursing, hoping to work in a profession that
can help others. But later, while exploring different undergraduate programs, | learned that the
ocean science program at HKUST would let me study the ocean in depth. | didn’t know there
was such an option in Hong Kong. That reminded me of my love for the ocean, so it was natural
for me to choose ocean science. Buf | have never given up my wish fo help others — not always
humans, though, as I'm now working on marine conservation to save animals. Meanwhile, I'm
a primary school teacher. | hope | can raise environmental awareness and arouse students’
interest in wildlife, making the hard conservation work more effective in the future.

LN EREFEEY - N\RiE HEBURXKESHESFLE BEZHRA HEXZEEHHEEE
MEMEY - PER REBLERBEFELEES ANARZULILSEHEIBANBE - BRE TEARKE
izl RRBEEBNRABRRESTFRBRE  JURHRAMIEEF - ERRANEETBEERNR
HolERE EFRBER—BEURHBFNRE FIUSEERMERE 7B FRIE - A8 RUKREME
THBAALHERE REZHERYVZE A, ARRELEBFREBEERFEDY BUHEAK RE2—
BNBHE FEBBHBERABENRRES MEEMMANFESYNED FIEF SRENRE
TRERKEERA

Andy

When | first entered university, | wasn't entirely sure of my direction. At first, | hoped to take
a science program with some arfificial intelligence elements and explore more possibilities.
Many research questions do not have a simple or predetermined answer. What attracted me to
ocean science is that we can collect samples and carry out fieldwork. We can consider how to
incorporate artificial infelligence and monitoring fechnology info ocean research. This process
of exploring the unknown drew me foward ocean science. Rather than focusing on abstract
theories, | prefer exploring questions by experimental approaches — to search for evidence by
conducting fieldwork.
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The ocean covers most of the planet. What is still unknown
out there that you find most exciting?
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Cindy

What excites me most is that we are still discovering new deep-sea species every year. Because it is
hard for us to reach the deep sea due fo extreme water pressure, the encounters with those creatures
are precious. Deep-sea animals may have no eyes or may have evolved special features, such as light-
producing organs, to adapt to the dark, high-pressure environment. Discovering a new species is only
the first step. We still need to understand why it exists, what role it plays in the ecosystem, and whether its
appearance or disappearance signals that the environment is changing. These unanswered questions are
what makes deep-sea research so exciting.
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Harun

What surprises me most is that some marine organisms may unexpectedly make important
contributions to humanity. For example, scientists can find compounds with medicinal potential
in marine organisms, such as corals and sponges. Some of which even help with cancer
research. This suggests that nature may already hold answers to long-standing questions.
Unfortunately, human activities may destroy the habitats of certain species, or even wipe them
out, before we realize their value. So, exploring the ocean is exciting on one hand, while on the
other it reminds us of the urgent need for conservation.
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Andy

For me, it is the fact that there are still many interactions between the ocean, the atmosphere and
the land that we have yet to understand. I'm especially interested in physical oceanography. In my
spare time, | use the Windy mobile app to observe changes in wind direction, waves and weather
systems, and to see how they influence one another. Although we can now use computer models fo
predict changes in the ocean and atmosphere, the predictions are not fully accurate. There are many
complex relatfionships yet to be studied. For example, how sea temperature affects the formation and
intensity of typhoons, and how the movement of the ocean currents and atmospheric circulation gives
rise fo phenomena such as El Nino and La Nina. If we could grasp these changes more accurately,
we could predict extreme weather further in advance and allow the government to take necessary
measures. That is what makes ocean science both interesting and meaningful fo me.
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Are there any interesting fieldwork experiences or
independent projects you can share with us?

AR LARMEREENRAVHARMASE?

Cindy

In recent years, I've focused on exploring how interactive technology can spark students' interest in
ocean science. Classes can be much more interesting than just having a teacher explaining things at the
blackboard.

With the support of the University, we initiated a project called “Marine XR."” After putting on a virtual
reality (VR) headset, students can explore from the sea surface down to the deep sea through this
“immersive” experience, appreciating different marine organisms and learning more about marine ecology
and conservation issues through mini games.

Besides VR, we also worked with other universities to create a set of marine life frading cards that incorporate
augmented reality (AR). Students simply scan a card with their phone, and then a three-dimensional marine
animal pops up along with information on its habitat, conservation status and other relevant information.

The advantage of VR is ifs strong sense of immersion: It feels as though you're really beneath the sea,
especially valuable for students who can't swim or are afraid of water. However, in a large class that involves
several hundred students, it's difficult fo provide enough VR equipment for everyone, so we use the cards fo
reach a wider audience. In the future, we also hope fo intfegrate artificial intelligence and add multilingual
support to the system. Perhaps also introducing interactions between organisms in the game, making the
learning of ocean science more vivid and engaging.
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My final-year research project investigated the number and distribution of horseshoe crabs on
a mudflat on Lantau. There are only four species of horseshoe crab in the world today, two of which
can be found in Hong Kong. My study site was one of the few places where both species occur on
the same mudflat. During one peak-season survey, | found around 40 juvenile horseshoe crabs, which
was an encouraging number. However, the site is not a protected area, and activities such as digging
for oysters and clams damage the seagrass beds and the habitat of juvenile horseshoe crabs. This
research drove home to me that even when we know a species is already under threat, the actual
conservation measures may still be insufficient.

Another experience that left a deep impression on me was volunteering with a sea turtle
conservation project in Malaysia. Because Hong Kong does have records of sea turtles appearing and
laying eggs, there are relatively few opportunities for the public to take part in such conservation work.
Many people therefore may not understand how sea turtles lay eggs, how the eggs hatch, and the
survival threats the turtles currently face. | hope in the future Hong Kong can offer more opportunities
like this, so that people can learn through practical experiences and become willing to take real
action to protect marine ecosystems.
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Do you have any advice for high school students
thinking of studying ocean science?
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Cindy
| would advise secondary school students to stay curious, keep an open mind, and not limit their
future to a few traditional careers too early. Ocean science is an interdisciplinary subject, so inferested
students should keep up their foundations in the sciences, particularly physics, chemistry and biology, while
knowledge of geography also helps. Students can also put their interests into practice, for example by
volunteering for environmental conservation, joining nature tours, taking part in ecology day camps and
doing internships. Those who can swim may also consider learning how to dive. Only by trying it out can you
discover whether you enjoy working outdoors, in a laboratory, or at sea for long periods. The career paths
open to ocean science graduates are very diverse: Besides Ocean Park, you can go on to further study,
or work for environmental conservation organizations, schools, environmental education groups, the Hong
Kong Observatory or consultancies, in areas such as fisheries, climate modeling, geographic information
systems and environmental impact assessments. The most important thing is fo understand your own
personality and interests, and then to explore a direction that suits you through different opportunities.
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When choosing what to study, many students and parents first consider career prospects, and
some even assume that studying ocean science only leads to working for Ocean Park. In fact, ocean
science deals with issues such as climate change, coastal protection, land reclamation, wave erosion,
extreme weather and urban development. These fields will need professionals in the years ahead. My
adyvice is to start from your own interests. If you love the ocean, geography, nature and animals, ocean
science will suit you very well. You can go out to see whether you enjoy outdoor activities. Another
benchmark is whether you have great empathy for the environment. If you feel heartbroken when
you see the environment being damaged and have the urge to make the world a better place, you
should join us!
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Visit the following webpage to read the
Complete interview!
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