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Bi& H#E Learning goals:
TIRRALM » Z £ JE AR After the course, students should be able to:
1. PR RE ey A AL

Classify and identify living organisms commonly found in a local mangrove habitat;
2. B AW 4 fTiE JEIX B Observe how living organisms adapt to the environment;
3. A AR ARG T A A 2 M oY B 4%

Identify interrelationships between living organisms in an ecosystem;

4. AL BIARE E Anst bk 3E £ 4 B & Record and measure abiotic factors in a mangrove ecosystem;
5. 1% A ) BB AR T B Use simple sampling tools;
6. £ B B £ AT M) B K E #2X Do simple chemical analysis of water sample in the laboratory;
7. 48k Fe 5 AT BARAE 1A Analyze and organize data for presentation;
8. AL SAE AT G IR Cooperate with others and work together in a scientific investigation;
9. KE B AR » ¥ A4 Appreciate nature and respect living things.
FE)F> Schedule % 25 Hl T. H  Equipment and tools
. g s (x1 B (x1
9:00 - 09:50 | @4~ Briefing 1 Clipboarch ) 10 | plastic trg/ )
.00 - 13- 5 Ei JesmEE  (x1) INgE (x2)
10:00 - 13:00 | # %X Field work 2 Ligh?:neter 11 | Trowel
13:00 - 14:00 | %% Lunch Jmadest (x1) i 0.5 x 0.5% (x1)
3 | Anemometer 12 | Quadrat
£ T —
14:00 - 15:00 Laboratory work 4 E R (x1) 13 FE (x2 ¥)
Digital thermohygrometer Gloves
St ——
15:00 - 15:30 | pata processing HaEmEEE (x1) R (x1)
Soil thermometer Plastic sorting tray
o HLIE 3R -
15:30 - 16:15 | G oup presentation 6 S (x1) 15 IBOURERR (x1)
Metal sieve Water sampling bottle
B V& X
16:15 - 16:30 | piscussion & summary 7 s (x2) 16 % (x1 set)
Forceps Pictorial Guide
8 RHE (x2) 1 FHRER (x1)
Bucket 7 | Tablet computer
I B4R (x1)
§§ CIOthInQ' 9 | Plastic bag

1. F % Foib £ R Ao R 6 B A 2B Ak AT o 0 TR T IRAKAR K 5 A 49
#E o RIEF %424 o Long-sleeved shirt and trousers for better protection

against mosquito and insect bites, as well as preventing sunburn. Shorts are not
recommended.

2. REFREHIFH > mEFHEHAE  ABIKER G ek o
A pair of plimsolls for preventing injuries. Slippers and sandals are not
recommended.

B kX ‘

72 Safety: Long-sleeved shirt —

1. 38 BB R L8 IS0 B3R o R T R EEMG o LA o
Avoid stepping onto slimy areas. Beware of oyster shells E % Trousers —_
which could cause serious wound.

; 1 B A0 B
2. B REWIK, E WK BN H 0 AR - Plimsolls >
Leave the area once the knees were submerged by the incoming tide.
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Z 2 T Field work as

1. ReERIRIEAZE Recording environmental factors

a. ;e FIEHRIEN - E2 - RIBZEXRFER - Note down recent weather conditions such as rainfall, cloudiness
and air temperature.

b. #L AT M BB IIRE - EFEMHEARER « THAR « IR UEMSEVENARTES  LER—1EEHE » UER
#HEAE R o Describe the physical environment near the mangrove habitat, such as nearby habitat types, land use,
location of village and possible human impacts. Draw a sketch map to show relevant information.

2. B7K#& Water sampling
F ABUK MR BRI E R EEUGKERAE  FTREREIENE D - Use awater sampling bottle to collect water

sample at the location closer to your study area. Bring the water sample to the laboratory for further chemical analysis.

3. 1221 1E Observing soil
K—REREFRNME - A/NEEEE TR iRl 18 AOBREERIMWERTMED o Select an area with soft

substratum. Dig vertically into the soil by a trowel and notice the nature and colour of the soil layers from top to
bottom.

4. FENLZFY) Active searching for animals

BBFABE  HSEFEAR/NMNEENEY — DiERE ~ AEREXE ~ AEET » AR - ABEMERLEE - BE
YN SEEESE - ARMIURSR SR STEBWHIIMRTNITREHE o By careful observation, search for animals living
in different micro-habitats - on sand or mud surface, on rock surface, under rock, on mangrove root, on mangrove

leaf surface or branch. Pay attention to various adaptive features equipped by the animals. Use photography and
videography to record the external features and behaviour of the animals species.

B 2B M 1 RAE § WEER 4

Animal name and classification Micro—habitat grg\\//gmgft desiccation Mode of feeding

+ 1. "B On sand ormud surface 2.3 8 # In the sand or mud 3. A#E& M On rock surface 4. KT Under rock
5. 41 ##R# On mangrove root 6.4 #E F On mangrove leaf 7.4#i#:% £ Onmangrove branch

§ 1. [EZFJE Thick shell and operculum 2. 5p3%H1Z= Hollow shell 3. #5414 Hide under mangrove canopy
4. BN AT Hide under rocks 5. & &7t 1 Z #Burrow into the soil

#1.BRMFilter feeding 2. R Deposit feeding 3. F R 1% Bulk feeding
4. A B4 Carnivorous 5.# &1 Herbivorous 6. [E &M Detritivorous
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I Z 82T {E Field work | Fieitmug

5. & aY)EAE Belt transect survey for animals

i B TEER—R=1TXKERBLAEHK  EEREKEREREM—E 0.5x0.5 KB F - EFAKSIHRERTD AH
HEY » MEBZERN , MEFRNERA > UHBERHE  EFERRNARETHEY | AEFANE  INOTEH DR
HHEY  HRMMERFTRNREMAETZNEY -

i. iR AHNEMNENIEEVEF  BEHSLE=E=X  WEFEHE -

iii. ERE—AEAFE BEELRIE EZE—HTOEERAFHEIRKE -

i. Lay 30m measuring tape from upper shore to the seaside, place 0.5 m X 0.5 m quadrat at every 10m interval. Pick up
the animals found on the rock surface within the quadrat, identify and count in the tray. If there are stones within the
quadrat, lift the stones to look for animals hiding beneath. Use a trowel, carefully dig out animals in the soil, identify
and count every living animals.

ii. Record the abiotic factors of the area sampled. For each parameter, take three measurements and get the mean.

iii. After complete the first quadrat, repeat the above procedure and finish the data collection in all four quadrats.

Y 4T EHif E#E K ([EREY =]
Animal # Anti-predation No. of individuals
nimal name
methods T — B A= ey
Quadrat 1 Quadrat 2 Quadrat 3 Quadrat 4

# 1. 5% Bearing hard shell 2. %5 Camouflage 3. %7 & Warning colour 4. Jx JE# A0 #E 1 Quick reaction e.g. fast run
5. %A RIEWEESE No reaction e.g. playing dead 6. [ 3 it 3L & I Firmly attached to hard substratum 7. & A £:2& Drill in substratum

Fi (°C) TSR (%) S 3 (lux) JH (m/s) Je L EE (°C)
Air temperature | Relative humidity | Light intensity Wind speed | Soil temperature

B —
Quadrat 1

B
Quadrat 2

B =
Quadrat 3

e
Quadrat 4
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6. s0EXMEY) Recording plants

i. WRRAEEASIMTE (BEEERERBLEKAE)F2EEASMATE @FTERERIEEMAE) o Identify 3 species of

true mangrove plants (usually growing closer to the sea) and 2 species of associated mangrove plants (usually growing

at the back shore far away from the sea).

ii. 4O ERER i AT SR B AL B AN EAL B A B FEFFE - Observe carefully and record the adaptive features of each mangrove

and associated mangrove species.

‘%

Y EE

Plant name

AHARRRRER
[ ZE B R EB4FE Root
features enhancing
better anchorage on
unstable substratum

ARMARTRRERES
EATRABZIRIIRAD
$5# Root features
enhancing better
gaseous exchange in
water—logged soil:

AR A E R EY A
BN EEEKPHE
EBHFE Leaf features
related to regulation of
water potential and salt
content in plant tissue

BEAGRRE S EE
FHEBNBHROERER
#r 4 Modifications of
reproductive system to
minimize impact of tide
on seed dispersal

OB 4% True mangrove
O¥EHI 1 Associated mangrove

O E#I#t True mangrove
O#EAI s Associated mangrove

O E 4 # True mangrove
O#F#4I# Associated mangrove

OB ##t True mangrove
O¥FAI B Associated mangrove

O E4# True mangrove
O¥EHI# Associated mangrove

E B =T £ Laboratory work
7. IKEEBIE Water test
i. AITIEEEE/KERIERE - Use an refractometer to measure salinity of the water sample.

i. LU EEEBKEARNEEZZY o Use filtration method to measure total suspended solids of the water

sample.

8. HHERAT B EE 4548 (ZE{PH;5E)) Observation on structure of mangrove leaves (Extended activity)
MABFEABMNEER Y F EREMIEIK TEZ - Do cross sections of the mangrove leaves and examine

under the microscope.
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