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Senior Secondary Biology Field Study Course

HMRERRRE

Microscope Eco Exploration

2 Name

EBAZHZ Learning goals
THERIZTE  BERERE

#H5I Group

HEf Date

. After the course, students should be able to:

1. BREKEMEY REVMEEZ Effectively collect aquatic microorganism and animal samples;

oD

microscopy;

o

6. BEREFRIEIRE Make simple scientific report;

SUERH K EMEWRIIEF Prepare temporary mounts of aquatic microorganism samples;
IEfE 3 {3E A48 N RE A8 X ST BERE SR Correctly use compound microscope and stereo microscope;
BAALE ~ BEFEMZERRFZ B Understand the differences between bright field, dark field and phrase contrast

% Bl Eh 4 K 7R HE FE 45 Identify animals found and understand their adaptation features;

7. MREXBHRZEMEESEY Appreciate the wonder of nature and respect living things.

FfE® Schedule

ZRFRFTE Field equipment and tools

09:00 - 10:00 &t Briefing
10:00 - 10:30 %2 Field work
: . BIEE R
10:30 - 12:00 Microscopic observation
12:00 - 13:00 & lunch
13:00 - 14:30 Microo R HURIRZE
icroscopic observation
14:30 - 15:30 BRI
Data analysis
. : BE ¥R K 4845
15:30 - 16:30 Presentation & summary
{RE1EME ? Do You Know?

2021 H R g ¥ AR EFHK BB E FHE
RS L 2B R AP ARIE N © R EIRBER R
Eéﬂaaiiiﬂﬁ’llﬁiﬁi% o FFFLALR B AU I) RS Bl X
EAASER » ERIRAI R B R IRE IF SR A RE 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.

| BEsR (x1) 5[ # I ()
Clipboard petri dishes
H|EE (1) o[ (x2)
Wildlife Pictorial Guide droppers
3/hMl (x2) 7|87 73 (x1)
Vial scissors
4 W (x1)
Forceps

1<Z Clothing

1.

NEFEEE - FHERM L RNRIEREEG R L
AT » AR KSR G HEE o

Shorts are not recommended. Long-sleeved shirt
and trousers for better protection against mosquito
and insect bites, as well as preventing sunburn.

NEFEEHTRE > MEFHESNHE » LURKH
EZ G o

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.

%g;ﬁ)\ﬁ_%iﬁﬁglﬂﬂﬁ I 5 i % e EE By A
I

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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ZEZTE : WERRZ Field work: Sample collection
1. IKEMEMIRZA Sample of aquatic microorganisms
(a) A REjHREE Algae in the eco-pond :
- FEAKMENAE @ SHkABIEEFRKPHLIRKE » F ABEFFNRBE -
Search for the green or brown filamentous algae at the edge of the pond. Collect them by using a
pair of forceps and a small vial.

(b) E£EEMITTEY Sediment in the eco-pond :
- P AHBEENER R EEREY -

Use a dropper and a small vial to collect the sediment in the eco-pond.

(c) AHEILTEY Sediment in the fish bucket :
- FIREEF/NER BB EIREY -

Use a dropper and a small vial to collect the sediment in the fish bucket.

2. EN¥MERZA Animal sample
EABE RSN MA AW EMERRA/NEY 0 ENEELR -

Collect two different species of tiny animals in Ho Koon trail or nearby area and place them in petri dishes.

BEETE : WK Laboratory work: Sample examination
1. IKEMEMIRA Sample of aquatic microorganisms
. ZERRRFEIK / Preparing temporary mount
(a) &£ REM R SE Algae in the eco-pond :
- AERAERA » BV EKE - M—EKREH A £ R HMEUR D ERKE » BNKES

REHRBEE - KIEEVWIREBREE R o
Use a dropper to stir and then transfer 1 drop of water sample onto a slide. Then use a pair of
forceps to collect a very small amount of algae and add into the water droplet. Cover with cover
slip. Prepare at least two temporary mounts for observation.

(b) £ REH / FIEILFEY Sediment in the eco-pond / fish bucket :
- RS MEICTEY » BRERIKHEE » RBIEYERERN » AEIE—/NEAKEITEY IR &K
FLE BRASHRES  KIEZOWIREIEESIER ABR -
Use a dropper to suck up the sediment then expel most of the water until only sediments remain.
Add 1 drop of water with sediments onto a slide. Cover with cover slip. Prepare at least two
temporary mounts for observation.

i ERBEMERR RS F Observation of the temporary mounts slide under compound microscope

FAEBEMERREIE R - AR EMELR FR B X - DUEBGEEE L EfE T ERNRG - AR
REF ~ BRFMEMCEEXBRE —ERAN - #REMETERINSENEY @ TETHR (F=F) A
BREEMEYHEN « SRER - 178 - BBHEEEN -
Use a compound microscope to examine all prepared slides. Adjust the light intensity and the aperture
diaphragm of the condenser to obtain the image with the best balance of brightness and contrast. Use
bright field, dark field and phase contrast to observe the same sample. Identify the microorganisms
observed. Note the shape, physical characteristics, behaviour, locomotion and other features of each
species in the record sheet in page 3.

2. PR Animal samples
T AL REBE TSR IR BN AR AR - FRETLSEE » DUEENRIRBH L BT ENZE - BABMXEHFAE
ZYHRANZES LIRS (O 25 -~ REE - WE) @ EECHR (FHE ) RSB Ee -
Use a stereomicroscope to examine the collected animal samples. Adjust the light intensity to obtain the
image with the best balance of brightness and contrast. Observe different parts of body (e.g. mouthpart,
wings, eyes, leg, etc.) of the animal samples under different magnifications. Record all features observed

in the record sheet in page 4.
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A. IKEMEMECERFR Aquatic microorganisms record sheets
BRAR— !
B Ep=F L . = s
=R ik kil B 174 Hftr
. : Shape ysieal | Locomotion Behaviour Others
microorganism characteristic
1
2
3
4
5
6
7
8
= S
MEM LB _ SRR = 473 )
Name of the AR Physical giﬂﬁ’i {TZ{% Hit 7
. : Shape - Locomotion Behaviour Others
microorganism characteristic
1
2
3
4
5
6
7
8

5~ BE5 ~ HAIZEMR G EE Comparison of the differences between bright field, dark field and phase

contrast microscopy

335 Bright field

15 Dark field

B{LZ Phase contrast

BERER
Background colour

MEMEBE R RIEM E
Sharpness of the structures of the
microorganisms in the image
(0: INEEERZZ Cannot be observed
1: BERDSREREZ Barely observed
2: BEIEMTEREE Clearly observed)
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I:I Cilia

Flagella
AE AR
Body's tissue

Organelle

]

HiE

Cilia

HiE

Flagella

A2 AR A
Body's tissue

ik
Organelle

OO 0o

O 0O O

]

Cilia

HE

Flagella
BEPARA
Body's tissue

AMAp=E
Organelle

P.3

B EMBEFINERRTE — MBI RIRE (202658 AR )



’\ oo WAz
e I M Fielg
s

B. B ZAN5CERFR Animal samples record sheet

BZA&R— Sample 1
BN ATE
Name of the animal
M=%
Mouthpart
P
Wing
Al
BRI Leg
Physical characteristic AREE
Eve
i)=2
Antenna
Hith
Others
175
Behaviour
Hithti7e
Others
A& Z Sample 2
BN ATE
Name of the animal
M=%
Mouthpart
P
Wing
Al
BRI Leg
Physical characteristic AREE
Eve
& A
Antenna
Hith
Others
175
Behaviour
Hithti7e
Others

C. 2 HrFl535® Analysis and Discussion
1. TR W B KR AR BT 3 B B P e o

Briefly describe the aquatic microorganisms found in the two water samples.
2. LLEHIS ~ RIGFEAEARE ZEE ©
Compare the differences between bright field, dark field and phase contrast microscopy.
3. BE—BEKBEAKINELESMSEEWE (X400) -
Draw a high power biological drawing (X400) of a protozoan that found in the water samples.
4. RE-ERAANEBWERLE » MEEIIRFHEETREENERE -
Choose one of the animal sample investigated and introduce its external features in relation to its
behaviour.
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