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Appendix 6 Ecology field trip B/ 4 RBEE

A study of mangrove ecosystem:
TR AR A3 :

Suggested field site: Muddy beach of To Lo Harbour, 111 Ting Kok Road, Tai Po (midway to Tai Mei Tuk,
near the new House - Greencove).

BEREERHEL 0 K EERYEE > VAR 111 B (PERSEERT - ST — i H )

Traffic : Take a 75K bus at Tai Po Market Railway Station, prepare to get off after passing Tung Tsz,
and get off at the new House-Greencove. The journey takes about 25 minutes.

A 1 AEKIASE K GG 75K B o s TR TR N o AR AR — L R
AR 25 534 o

Before choosing the date of field trip (usually on Saturday morning), you should have the tidal

information. Tides that are higher than 1 metre is not suitable, for the field site will be flooded with

seawater. During the high tides, you simply can’t see the mangroves, they are all in the sea. The most

suitable time for the field trip thus would be the low tides not higher than 1 metre and is in the morning

time, ie. around 7 to 12 o’clock. You may get the predicted whole year tidal information from the Hong
Kong Observatory. The web site is: http://www.hko.gov.hk/tide/cTPKtide.htm

f ?%El@@f’%%%?ﬁﬁ(ﬁﬁ%ﬁ%f EHINF L) » FTIER IR R - WIAKE R
» AR E /KR - mriil - (RS RBENERIEE - NEEAREIE » Sol IR

EETUEHJE Wﬁﬂff‘a‘ﬁﬁf T EEREAT TR SR ER—K - GRRKIER  vE

RACERGHEE] - EE A MBI iR ER} -

HanE: http://www.hko. gov.hk/tide/cTPKtide.htm
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Field trip equipment (per group) EF4E2EREHH):

(a) A 50 m transect line (b) A foldable quadrat - 50 x 50 cm
50 AKfRARAR 1 iR ARG 1 E—50 x 50 em
(c) A thermometer (d) A metre rule
IREET 1AL KR
(e) Small zipper bag 5 pcs (f) Large zipper bag 3 pcs
AMRIEER S I REIFEERUR) RIS 3 i e 1)
(g) Small bucket 3 pc (h) A metal sorting tray
/N 3 8 (OB ~ /MR ~ /INERSE) Bheh 1 6 (BEEEY)
(i) Arectangular plastic sieve (j) A trowel
HIBEEE | {iESeEigEEY) /NG 1l (JEe)
(k) Small vial 5 pcs (1) Large vial 2 pcs
/NS i GRENIREA) NIBH 2 {él GEMYIREA)
(m) Some rubber bands (n) A felt pen
R s — it FEEEEE | B (FERE R OIE ~ BRARSRSE)
(o) Water sampling bottle 3 pcs (p) Plastic bags 3 pcs
UK 3 M6 ek Bk E B =) [BLE3 i GEMBL) Gk ~ 7K ~ )
(q) Hand groves (one for each student) (r) A 12m thin transparent tubing with a pipette filler
TFEEA 12 RSBV B L SaME) 1 R Fehads
(s) Identification Guide (Seashore animals and plants) |(t) A fish net
BEERCGFIEYIS 1 E) e 1 (A
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1. Study of distribution of organisms:

WFE LIRS

(a) Flora - by line transect.

REPIAE — R AR

Run a 50 m long transect line from back shore (land) to middle shore (perpendicular to the coast
line). Move down along the transect line from the landward end (the origin 0 m) and note the
presence of plants which touch, overlie or underlie the transect line.

T2 FIE— i SOm RMBHRGEIEINFRY) - 75— 2 (I 0 m)BHis -
INHRAR S R b~ N S B BRI -
For each mangrove, identify and measure its:

EHERARIARI S ZH R S R LU s P C%%‘Q%igﬁ;h N
2] 0L Vi )2
1. Position along the transect line

RLHERARAIALE ©

2. Height T
i |
. . crown height
3. Crown height (see diagram) Top ot = iree height
R e i JEE (B A ) ]
4. Crown width (see diagram) l

ol el e FEE (R A )

Record these on data sheet (5).

RFHRACERAT IR E(S) '

Try to see how the plant is adapted to live in the environment. Record all findings on data sheet
(5). Continue on until all the plants along the transect line are studied and recorded.

RSP AR & M ERET - R I R AR IR(S) » AR E R T TR
IR E Ak -

Remove a small leafy twig from each plant species studied and bring them back to the laboratory
for further investigation.

i N — B SR - R E RS I B = — DT -

(b) Fauna - sampling by quadrat
BhWIRH — AR

Because of time limit, we use quadrat for quantitative purpose only in 10-meter intervals. Other
information is gathered by careful observation. Within each quadrat frame, do the followings:

KIFSIRFTEATR - A0 10 m FHECG IS - AR EOR T BIsints 4R —
B SRR M e

1. Collect animals situated on the sediment surface. Put them in the metal tray, identify and
count them.

WAL TR EMIENY) - AESI RN R S O -
2. For stony area, gently lift the stones and find the animals hiding below.

ER AT > /INOFE B > 5 R E T B -
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3. For soft substratum, dig up the top layer to a depth of about 15 c¢cm, put the soil into the
plastic sieve. Wash with seawater, sort out the animals, identify and count. For those that
cannot be identify at site, put it into the plastic vials and identify in the laboratory. It is
important that collection of sediment should be done quickly and quietly because some
animals may retreat into their deep burrows even under slight disturbance.

LEIRIRAGTE 1 /N AR 15 em (95 1 » BUEBE BN » ki
et sREYy - PR SRR TS A RERIIRF R - A INER A ]
By o Elive 1IN > B EEERRIEE - A RENYrEkla i o

4. Select 3 mangroves along the transect line. They should be as far as possible, being different

species. Identify and count all the animals attaching on the mangroves and record their
microhabitats.

TRV ST » 6% R IR S RBRIRTR » SRessrel By - W
RO TR b -

Note the adaptive features of the animals to the environment. Record all findings on
data sheet (6)

HOS B A R EREE - RS R ER(6) -

2. Measurement of abiotic factors:
BREYHENR:
(a) Gradient (slope profile):
BeRE (B {aI ) -
Use a transparent tubing filled with seawater and metre rules to measure the gradient at intervals

of 10 metres along the transect line. The relative level between two points is calculated by using
the equation below:

F— ek A M (<5 S SaMEe) Aok RO ER BTN 10 m B R EiT 8¢
J& o R RERIAA K’ U R A G T

Relative level = Reading of seaward metre rule (y) — Reading of landward metre rule (x)

MK = PR RGEE () — PR RGRE (x)
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Method of filling the tubing with seawater:

A ZKE A BT 71k

1. Fill a small bucket with seawater and put it on the upper beach.
L — MR K RO e Y 5 -

2. Run the tubing from the bucket to the seaward direction and
immerse one end of it into the bucket of water.

B — i AOKARA » 55—ty -
3. With the help of pipette filler, suck water out of the tubing
from the open end (seaward end).

MW E FebEds - AR —UnbE TR Rk -
4. Water will be siphoned and flow out by itself. Remove any

bubbles in the tubing.
— Witk o K RELREE B - BRI
BIREERR

5. The tubing will be ready to use when there is no air bubbles.
BN PR A SRR B AT (s

Record all findings on data sheet (4).

IFRBRRC SR AL IR A (4) -

(b) Temperature:
R
Use an alcohol-filled thermometer to measure the air temperature above and below canopy at
intervals of 10 metres along the transect line. Several readings are recorded in data sheet (3)

INERARTSIE 10 m FIVPRSIRLAEE TR Ftalie b R Aalied T AR - R BB A A B 5 (3) -

(¢) Salinity and pH:
BT R R -

Dig into the mud until a small pool of water is trapped. Collect the water sample in a plastic
water-sampling bottle and label it with the position of the quadrat. Collect some seawater too.
Take the plastic bottles back to the laboratory for determination of salinity and pH.

FER R TR FE BRI i EE A NTTAERUK > KSR A BRI (I 52 B 75 B8 7K
) o RO - ] RS FedRas bk > AEE AR IR IAZE - [FRIFFE—25
7K > R (R B G 2= A f P RS A R

(d) Soil texture:

TERTE:

Collect three samples of soil (300 ml) from regions which show observable differences. Label
the samples with the positions on the transect line. Take the samples back to the laboratory for
determination of soil texture.

AETRER AR T HEVIREA R AR T > =AY LARASHARIEER A - BRER AT RS 300
ml > fELRIAES EAZE - AR R =y L e -



856

3. Data sheets B3z

Appendix 6

(1) General Information —f§¢ &R

BiE%

Group
A1

Members

fHE

Field site

SeEaite

Date

H &

Time

IRF[H]

(2) Tides #i7k

Time

IRFfH

Height
=

High tides
=]

Low tides

B

(3) Temperature J5 &

FERRFRIALE (m)

Position on transect line (m)

Above canopy (°C)
Kt B (°C)

Below canopy (°C)
i~ (°C)

(4) Slope profile 31 %4

FERRBRTIALE (m)

Metre along transect line (m)

10-20

20-30

30-40

40-50

AR NGB (m)

Reading of seaward metre rule (m)

AR K NGB (m)

Reading of landward metre rule (m)

landward reading (m)

WIS 72 5 (m)

Difference of seaward and

(a)

(b)

©

(d)

(e)

Distance down shore (m)

HEFEEE (m)

0

10

20

30

40

50

Relative level (m)

MK (m)

(atb+ctd+e)

(b+ct+d+e)

(ctd+e)

(d+e)

(e)

(set zero)
0
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(5) Plant data fEY B35
Plant name Position of main Tree Crown | Crown Adaptive features
TELZ A stem on transect line |  height height | width RS
(K, Av, Ac, L, E, Ae) | ERMINERRAUMLE | Bie  |BEER BRI | (KI, BR, PR, CR, EH, TC)
1
2
3
4
5
6
7
8
9
10
11
12
Plant }&%) Adaptive features 35 fERES

K Kandelia 7KZE4T-
Av  Avicennia [/
Ac  Acanthus Z G H))
L Lumnizera &2

E  Excocaria +J[ &
Ae  Aegiceras ffil{Ef5]

KJ  Knee joint flZ[}&

BR  Buttress root A
PR Prop root 2R
CR  Cable root fEIRAR

EH  Epidermal hairs 275
TC  Thick cuticle [Ef4&

(6) Animal data Ej¥8is
Animal LS 1:1(1);1:;03 a(;fsg:f ﬁ; it Num;er DIStr%%%%%%(;g\?;ﬁlmals
DA | phngesms | B (F, UT, LT, SUB, ON)
1
2
3
4
5
6
7
8
9
10
11
12

F Foliage {FR1E [

Distribution of animals Eﬂ@ B(Jﬁﬁ'ﬁ
SUB  In substratum {EJEH

UT  Upper part of stem £EASERIT) S ON  On surface of substratum £EJE 1 =[]
LT  Lower part of stem £EASREAY T35
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(7) Salinity and pH B[ 5z B2 Rg &

Soil water JJE7K Seawater V57K

Position on transect line (m)
LEREAREIAIE. (m)
Salinity

E

pH

[ia s

Specific gravity and salinity relationships at 20°C

1 20°C L EE BT B AR

Specific gravity | Salinity (parts per thousand)
b B (F4—)
1.0037 5
1.0075 10
1.0112 15
1.0150 20
1.0188 25
1.0225 30
1.0263 35 — (approximately normal sea water K9 115, 17K)
1.0301 40
1.0339 45
1.0376 50
1.0414 55
1.0452 60
1.0490 65
1.0528 70
1.0566 75
1.0604 80
1.0642 85
1.0680 90
1.0719 95
1.0757 100
(8) Soil texture 1 IEHMHE
Position on fransect Relative prop?it_ions of solid E;:articles (%)
e () SRR R (%)
TERERIIATRE (m) Stones |Coarse sand| Fine sand Silt Clay Humus

£i5 FD Sy aey At JEIHE




4. Laboratory work:
BER=EIIE:

(a) Soil analysis {34347
1.

Appendix 6 Ep#§EEL 859

Add about 300 ml soil to a 1000 ml gas jar, fill in water until it
reaches 600 ml mark.

%7 300 ml Y 1B 1000 ml FYEESIEA - 7EATE/KEE 600 ml ZIEE -
Cover the mouth and shake vigorously, then let the mixture settle for 2 days.

= LET MOED - RREEFHE K -

Estimate the proportion of each component by measuring the total height of soil profile and

the individual height of different sediment layers. Work out the Relative proportions of solid
particles.

PR R R R T » PR R TR - 3 SPRYR - BTy
AT -

(b) Water analysis 7K'B 4347 -

1.

Measure pH of the water samples by pH papers or pH metre.
H1 pH GAREG pH FT5 /KR R -

Measure salinity by a hydrometer.

M R R AR -

The salinity may be measured by using the specific gravity method. The specific gravity of
the water samples is first measured by a hydrometer and its value can then be converted to
salinity by using the salinity table. Please refer to data sheet (7)

B T PR LRI A LR - SEH A R T R KRR LR > AR
HITEMEENE - G527 8055(7) -

(c) Identification of specimen FESTAR A :

1.

Identify the collected animals and plants by identification guides and photos (P.862).
MR R R KOAH PR MR R AN(P.862) -
By studying body morphology of the living organisms, try to find out any adaptive features.

Adaptive features can be found in respiratory organs, feeding organs, organs for attachment
and locomotion, organs for defending against enemies and organs for preventing desiccation.

WZEAEPIRIINEL S CHEERSS - GG E ~ RWE - EREE
FATHRs B ~ Difirde B 55 Fan B ST HE -

For the mangrove leaves collected, cut sections for high power microscopic study and
examine adaptive features.

AR RRIASZE YT Fr > BUES A IR B LUl € IsE A

A
=

For identification guides and photos, please refer to the following book:
An introduction to ecology of Hong Kong Volume 2, by S.L. Thrower, published by Federal

Publications.
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5. Writing field trip report:
EREERE:

The report should include the following:
AR E LU R IE:

1. Aims: To study the mangrove ecosystem.
HIEY: WHIERIAEARA A b

2. Present the data of all the data sheets systematically with description of the studying methods
(procedures).

ARSI IHEER - AEF R EHIE AR -

3. Draw a slope profile diagram indicating the plants with their heights and coverage on the upper

part of a large graph paper (2 graph paper join together). (see example below P.866)
(o —RERAY TTAEAR (T 2 SRS EERORE = s B E] > R B _E PR EYIRY
e KL SRR A (25 1R 1 5 P.866)
4. On the lower part of the graph paper, draw kite diagrams to show the number of animals and
their distribution along the transect line. (see example below P.866)

AERE T ARG P B AU R BV E R R L0 B B (25 R B P.866) -

5. Write discussion and conclusion by referring to the below questions:

275 DA AR 5T A -

1. Are the plants evenly distributed along the transect line? If not, what are the patterns of
distribution? Can you explain the patterns?

eV ERRRR LS R M? 254N o AR MRE? T ARE -

2. Are the animals evenly distributed along the transect line? If not, what are the patterns of
distribution? Do you think distribution of the animals is related to the physical factors? Can
you explain the patterns of distribution?

BV ERRRR LR ? G5 o AR MY SR s A B
KIFRARH? AR s

3. What unfavourable factors are the mangroves facing? What adaptive features have you
observe which are important for the mangroves to survive under such conditions? Describe
how do these adaptive features work.

RLEPMAEZHI AR REAFNZR? fE I EY A RS DB e A7 - #
T E SR e RS AT -

4. What unfavourable factors are the animals facing? What adaptive features have you observe
which are important for the animals to survive under such conditions? Describe how do these
adaptive features work.

AL EI A AR REAFINZR? fE I EIYA RS DB e A7 - #
T E SR e RS AT -

5. Construct a food web to show the feeding relations between the living organisms.

H RV LURS A E R R -
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6. Describe other relations between the living organisms found, such as commensalism,

mutualism and competition. Choose some representative organisms to illustrate.

S A PR FLARR R - BN AR ~ RS AE K

GRYIPR(E N

iR DI AR

7. Have you observe any human impact to the ecosystem? How important are they? Would you

suggest any solution to minimize these impacts?

A NS B RE RN S G e B (P S E? G — 2L T)

TRLAARE S 2 -

8. Do you have any conclusion on the mangrove ecosystem you visited?

BREREREF BT

6. Notes for teachers:

1.

Don’t give all the equipment to the students at one time. They can’t
handle such a massive substances and will lose them.

Divide the study into 3 parts:

(a) Study of abiotic factors (temperature, gradient) and flora: Give
only the required equipments and collect it after they finish
(about 45 minutes).

(b) Study of fauna and collection of soil and water samples.
Collect all the equipments and samples right after they
finish (about 1 hour 30 minutes).

(c) Free time for catching crabs and clams (about 1 hour).

Students are required to wear shoes throughout the trip including
walking on the dirty mud to prevent injury. In addition to the shoes
they wear to the site, they should bring one more pair of cheap or
old sports shoes so that they can change it for the field study. Don’t
wear water boots, it is clumsy and useless when one walks into the
sea.

Take two SL bottles of tap water for washing hands and feet.

Use a whistle to gather the students.

If you want the animals still alive in the
laboratory for identification, keep one and only
one animal in the vials. Keep in cool place either
at home or at laboratory to reduce its metabolic
rate.

|
Y
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Some common mangroves found in Hong Kong —BLF e BT AR

Acanthus ilicifolius % 5 Aegiceras corniculatum NilfEfsH (M)
Avicennia marina [&HERELE) Kandelia obovata ¥XH1i(ZKZEAF)
ik
N |

Lumnitzera racemosa 182> Excoecaria agallocha JF@F Bruguiera gymnorrhiza 7RKf&
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Some common mangrove animal found in Hong Kong —EEZHEH R AR IAREN ) -

Periophthalmus cantonenensis 5 Cerithidea rhizophorarum J¢i&
Littorina sp. {505 CIE Terebralia sulcate KA fGHIE

Hermit crab 2554 Cerithidea cingulata ¥E~T I
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Littorina articulate ¥ TEZS1E Clithon sp. F4
Geloina erosa KA IGHR Anomalocardia sp. U

Chthamalus malayensis #1151 Saccostrea cucullate 1715
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Archaster sp. (sea star) G2 Uca gaimardi %
Parasesarma pictum ST 2T Parasesarma affinis_fHF54 Chiromantes haematocheir {1 Z& Wt 4%
Chiromantes sereni Y&t Neosarmatium smithi {{ALHTIREE  Chiromantes dehaani JEp5 i

Pseudosesarma patshuni

Metaplax elegans Metaplax longi ] ) ] . .
ERE & e%p%ax%%a%p es Mictyris brevidactylus (Dotilla) = Bif/ 115
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Key : crown scale : | = Im K = Kandelia %Ok ZE )
f—%?%[ G 70t LG ] Av = Avicennia Eléi?é
Ac = Acanthus &)
height scale : :[ =1m L = Lumnizera 82>
—_ = L 3] E = Excocaria TV &
E 10 Ae = Acgiceras fi{E
)
i 8 -
ol -
i B
5
E 4 | Ac
é =
2
0 5 10 15 20 25 30 35 40
distance down shore % /2 BF & (m)
5
Chasmagnathus sp.
EALE L ——
Periophthal )
eriophthalmus sp.
i ’ e
5
Littorina sp.
gt 0
5
Cerithidea sp
fi 5 < iR 0 |
5
Dotilla sp.
BB BT 8 0 — — ]
5

Profile diagram through mangrove community at To Lo Harbour

27 IV 53 s LA AR e O 0 T [

9 xipuaddy

b VAt



