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Electron Microscope Eco Exploration
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EBAZHZ Learning goals

SERERTEE » E24EMERE ¢ After the course, students should be able to:

1. B EBEMEMETFEMENEERIE Understand the operation principle of light microscope and elec-
tron microscope;

2. BREXBEMBRINREEE FEMBRIEEYEZE Operate light microscope and scanning electron microscope
for biological observation ;

3. {FHHERZZFNEMEEL & Observe carefully and record precisely;
4. AARRWFEEBRFZCERF Use different methods to verify existing knowledge;
5. BHEftt \&IEEITERIE R EIE T £ Cooperate with others to conduct field investigation and data processing;
6. REMEREHRE Make simple scientific report;
7. MEXBARZEFMBEELEY Appreciate the wonder of nature and respect living things.
2R Schedule EZZFEI][WINTE Field equipment and tools
s
09:00 - 09:45 | AT 1 [BE S (1)
g .
: Clipboard
09:45 - 10:15 | EEREA —
' ' Collecting samples 2 %::ijsjsgﬁ;)
10:15 - 11-30 | BT RAMEHIE —
' ‘ SEM observation 3 Ilt:a‘t%ﬂél (ﬁ<5)
etrl dishes
11:30 - 12:00 | EEEE
Collecting samples
Ed -+ .
12:00 - 13:00 ﬁ’?jch 1% Clothing
13:00 - 14-30 | BT RAMEHIEE 1. NEZFHEHE - FHERM ERMRIERER A I
' : SEM observation 2T » JRALB R KGR EHE o
14:30 - 15:30 BRSO Shorts are not recommended. Long-sleeved shirt
T Data analysis and trousers for better protection against mosquito
SHRTELR & st and insect bites, as well as preventing sunburn.
15:30 - 16:30 .
Group presentation & summary

/'ff(%ﬂi‘éﬂ% ? Do You Know?\
2021 BB BT F M R R 2R EBEF
B H L BB REERERL » BREREEN
B FRER B BRI EEY) - AR E I H
Eg%ﬁﬁﬂiﬂ ' BB SR 2R AT 175 Bh AR iR R B A
L o

In 2021, scientists from the Institute of
Oceanography, Chinese Academy of Sciences,
made a groundbreaking discovery by identifying
marine microorganisms capable of effectively
degrading plastic waste. They used electron
microscopy to compare the degradation of
plastic surfaces. The research findings have been
successfully applied for a national invention

patent, and it is hoped that they can contribute
to solve the issue of marine plastic pollution in
the future.

NEFEIEETRE » MEFZFESMEE + DURKHR
ZIGHIRE -

A pair of plimsolls for preventing injuries. Slippers
and sandals are not recommended.

R ZFE Safety

1.

P.1

B FER AR EN S A RE -

Avoid stepping on steep and wet rock surfaces.
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To prevent being attacked by wasps from disturbed
wasp nests or being injured by plant leaves and
thorns, do not get into places with dense
vegetation.
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1. WETEXIR S Pollen collection

EAH P ORI T ERMERREY BT - RSB ER -

s IR A g
: Fie]d?iﬁiua%

Collect 2 mature flowers from different plant species at Ho Koon Eco-garden and record the information of

the plant.
¥ RN E R (e &
Scientific name of the pollen-bearing plant Common name Family name
1
2

2. EIBTEMERAS Pollen sample preparation

a.

b.

C.

3. (FHEFEMIREIETEY Observation of pollen under SEM

EHMEREM CEmEERL -

R ESRRIER B T BUAETSS - MRIGEREEEBMREER -
AR EREY e L > W TR EMBEI N FRREANE -
ASE B EREEFNERNEINRIERRE B L—EB+oE8NEE -

Adhere specific double-sided adhesive tape to the stage surface.

. Pick the anther from the flower under stereomicroscope and rub the

anthers on the adhesive surface.

Adhere the anther onto the metal stage and label the position of the
samples with text or drawing.

Place the stage with samples into the sputter coater to coat a thin
layer of metal.

HERABENRHEEFEME  EITFASRMENES -

Put the sample into the SEM. Observe the sample carefully and capture images.

4. EZE{E4% Flower dissection

a.
b.
C.

AER ~ MR BEEERRAT -
M7 R MEEAtY] - BRI BRI TER AR e -

B R RE
Sample Labelling Diagram

WRURNEEEE - SFESH ~ 128 - 725 - 24~ 58~ i~ T/ - B3 i EENECETHI

AR L -
ST R & IRACER o

Take off the sepals, petals and stamens from the flower.

Use a blade to cut the pistil longitudinally and try to observe the ovule under stereomicroscope.
|dentify all structures of the flower, including sepals, petals, anthers, filaments, stigma, style, ovary, and

ovule. Arrange the structure on the worksheet with label.
After completing dissection, take photos for record.
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5. WEBSEIRZN Insect collection
EREROEESMHEARERNEARANER ( ERERASHNIEX) » iGfGHER -

Collect 2 different insects (recommended body length with less than 1cm) at Ho Koon Eco-garden and record
the information of the insects.

R A B
Name of the insect Structure observed
1
2
. KAETRE

6. EIEEIEA Insect sample preparation Sample Labelling Diagram
a. HERRRED20575E  BISHEEIRES o
b. EHMAREMN FEMBERR -
c. BESBFAMEREYWE L » ik TIERLEUEZEHNLFIEREKALME ©
d. KEHYSERKEFNEAENEIERSE  #L—E+oEHNERE -
e. Freeze the insect specimens for as least 20 minutes to reduce their mo-

bility.

Adhere specific double-sided adhesive tape to the stage surface.

g. Adhere the insect specimens onto the metal stage and label the posi-
tion of the samples with text or drawing.

h. Place the stage with samples into the sputter coater to coat a thin layer
of metal.

—+

7. B FEENIEEHEE 8 Observation of insect under SEM
BEABENBHEFEME  #TFASZNRINER - FHBEHEE - SRS NMEMEE -

Put the sample into the SEM. Observe the sample carefully and capture images. Pay special attention to the
micro-structure of antennae, compound eyes and tarsi.

8. nTFlsdsm Analysis and discussion
1. (LA EBY R Z BRI R iERAEMFFEEZENERE T X BRERR -

Compare and contrast the pollens of different plant species and explain how are the pollen’s
characteristics related to its mode of reproduction.

2. ZE-RERETEMBEEG - GEMEEPHSIEMGHE  fii5H SMEBIIIEE
Select three insect images captured by the scanning electron microscope. Briefly describe the
micro-structures shown and indicate the function of each micro-structure.
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9. BMEIER 72 Microscopic images analysis
xﬁkffiﬂilﬂﬁﬁfll%ﬁ*ﬁﬁﬁ

Complete the five tasks of microscopic images analysis.

I8 H Task 1: 5t EEHF R FLZEE Calculate the density of stomata on the leaf (no. of stomata/cm?)

®FLZE Density of stomata : no. of stomata/cm?)

T8 B Task 2: stE£##8FE Calculate the volume of pollen.

f541%] Goatweed K41 Chinese Hibiscus
L EETE Volume of the pollen: cm3 LM EETE Volume of the pollen: cm3

TEH Task 3: EA M B E=FEME F R EERE

Draw a labelled low-power diagram of photomicrograph on the space provided.

IEH Task 4: | FAENYIBREE EMREL# 4 4 Match the animals with their eye images

Picture A Picture B Picture C Picture D
Y aTE EatE EatE Y aiE
Name of animal: Name of animal: Name of animal: Name of animal:

15 B Task 5: #| A& O 22 ERECE £ 4 Match the animals with the mouthpart images.

Picture A Picture B Picture C Picture D
Y ATE EMatE EMatE Y aiE
Name of animal: Name of animal: Name of animal: Name of animal:
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