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About WWF

WWF is one of the world’s most respected conservation organizations,

with a network active in more than 100 countries. WWF’s mission is to
build a future in which humans live in harmony with nature, by:

e conserving the world’s biological diversity
e ensuring that the use of renewable natural resources is sustainable

e promoting the reduction of pollution and wasteful consumption

WWF-Hong Kong has been working since 1981. In support of our
global mission, WWF-Hong Kong’s vision is to transform Hong Kong
into Asia’s most sustainable city where nature is conserved, carbon

pollution is reduced, and consumption is environmentally responsible.
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expressed in this material do not necessarily reflect the views of
the Government of the Hong Kong Special Administrative
Region, the Environment and Conservation Fund and the
Environmental Campaign Committee.
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What are phytoplankton?
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Dinoflagellates
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What are zooplankton?
« BN Y 4
Classification of zooplankton
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Annelids
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ECF Discovery of Ocean Drifter project is a 2-year school partnership project Arthropods

with 10 secondary and 10 primary schools, with an aim to build up students’ BT xREY)

knowledge on biodiversity and marine conservation issues, with marine Chordates

plankton as an entry point. * ﬂﬁ!i’l%
Cnidarians
: ; - A < B
Under this project, secondary school students acted as citizen scientists to Molluses

conduct plankton surveys in different spots along the Hong Kong shoreline. o TR R

The “plankton identification chart” is a collection of the most commonly Radiozoans
éiﬁ%ﬁi%ﬁ
IR R U LR )
Holoplankton and meroplankton

T
Metamorphosis
younger generation. o W%

found plankton species in Hong Kong, in their samplings.

Together with the supplementary information in this booklet, we encourage

teachers to share the beauty and diversity of marine environment with our

Molting
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Importance of plankton
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Human impacts on plankton

i ViES
Recommended teaching plans

« BRI AEY
Plankton collection
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DIY plankton art activity
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Construct a simple key for
identification of plankton
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Construct a simplified marine food
chain and ecological pyramids
with plankton
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WHAT ARE PHYTOPLANKTON?
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Phytoplankton observed alight with
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CLASSIFICATION OF PHYTOPLANKTON _— -~
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Organisms r~

£l i Jak o il & Jak H % Ik

Domain Bacteria Domain Archaea Domain Eukarya
Hill&ER ailER FEER 011 53 HER i 1 53
Kingdom Eubacteria Kingdom Archaebacteria Kingdom Protista Kingdom Animalia Kingdom Fungi Kingdom Plantae

WM
Phylum Bacillariophyta
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Genus Ceratium Genus Noctiluca Genus Protoperidinium

BITRE AE BEHRE HERE R CRAE — AERE RS
Genus Bacteriastrum Genus Chaetaceras Genus Coscinodiscus Genus Lauderia Genus Planktoniella Genus Ditylum Genus Eucampia Genus Odontella Genus Stephanopyxis Genus Thalassionema
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PHYTOPLANKTON - DIATOMS
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Diatoms are commonly found in both marine and freshwater habitats.

They are distinguished by a unique structure called ‘frustule’ composed of glass-like material
(silica), which encloses the cell. The frustule consists of two valves, epitheca and hypotheca,

that fit over each other like the lid on a box.

Diatoms are either solitary or in loose chain forms and often appear yellow or light brown

when viewed using the light microscope.
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THE STRUCTURE OF A DIATOM (GIRDLE VIEW)
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Coscinodiscus spp.

Odontella sp.
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Bacteriastrum sp.
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Lauderia sp.
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PHYTOPLANKTON - DINOFLAGELLATES
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Dinoflagellates are mostly marine. They are notable for having two flagella (which can

only be seen under very high magnification) to help them move through the water.

Most forms are covered in cellulose plates and have apical horns, but Noctiluca,

a very common dinoflagellate, is an exception.
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FLAGELLUM HYPOCONE Noctiluca sp.
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LONGITUDINAL GROOVE —
Protoperidinium sp.
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THE STRUCTURE OF THE VENTRAL SIDE OF A DINOFLAGELLATE !
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WHAT ARE ZOOPLANKTON?
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Derived from the Greek word zoo (meaning “animal”), most
zooplankton are , they feed on other organisms or

organic matters. However, unlike phytoplankton, they are
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Plankton are not always small. Jellyfish are holoplankton

and some can grow up to 3 meters long.
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An adult jellyfish drifting in Hoi Ha an'Marine Park. Jellyfish is an example of holoplankton.
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zooplankton observedjunder:ailight:
microscopeiwith/40Ximagnification: 3
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CLASSIFICATION OF ZOOPLANKTON
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Domain Bacteria Domain Archaea
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Kingdom Eubacteria Kingdom Archaebacteria Kingdom Protista Kingdom Animalia Kingdom Fungi Kingdom Plantae
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Class Polychaete Class Branchiopoda Class Malacostraca & Class Maxillopoda Class Appendicularia Class Hydrozoa Class Echinoidea Class Gastropoda Class Bivalvia Class Acantharia
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Adult annelids are mostly worm-like creatures that have a segmented
body. Segmentation greatly enhances the ability of some annelids
to burrow within the substrate. Some marine annelids are
tube-dwelling, with reduced cephalization. Most are benthic as

adults, but their larval forms are planktonic.

© Karen Chan
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Arthropods are one of the major zooplankton groups. They are invertebrate

animals with an exoskeleton, a segmented body and paired jointed appendages.

A dominant group found in the plankton throughout their lives are the

copepods, which play a significant role in the marine food web.

p-18
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Chordates, include both holoplanktonic (e.g. larvaceans) and meroplanktonic
forms, possess a notochord, a flexible rodlike structure. Some will lose it in the

adult form like tunicates, while in others it will be replaced by the backbone

(such as fishes). -
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Cnidarians include a diverse range of organisms such as jellyfish and corals.
They share radial symmetry and possess tentacles around their mouth. Adult

forms can be distinguished by having stinging cells called nematocysts.
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THE BODY STRUCTURE OF A CHORDATE LARVA (SIDE VIEW)
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Molluscs are a diverse group of invertebrates, many of which are marine and include
snails, squid, cuttlefish, and clams. They are in bilateral symmetry and some of them
have a hard shell. During their planktonic larval stage, some (gastropods and bivalves)
may have ciliated lobes (velum) for swimming. Cephalopods, such as squid and

octopus, have their paralarval forms look alike adults.
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Radiozoans are single-celled organisms with a nucleus and are
neither animals nor plants. They have a silica test (hard

external covering) with a lot of needle-like protrusions.
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Zooplankton can be divided into holoplankton and meroplankton.

Holoplankton are those which remain planktonic throughout their entire lives. On the other
hand, meroplankton only spend the early part of their life as plankton and include many
common marine animals, like fishes, crabs and shrimps. Some meroplankton will undergo

molting or metamorphosis during developmental stages, which will be further mentioned later.
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Porcelain crab larva

Adult porcelain crab
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Metamorphosis is also common among larvae of crustaceans, echinoderms,
cnidarians and mollusks. It is a biological process an animal develops to

abruptly change the body structures through cell growth and differentiation.

Metamorphosis helps reduce competition as animals at larval stage typically

consume completely different resources from their adult forms.

MOLTING

© Esther Wong
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Barnacle nauplius larva An adult barnacle with

its cirri extended
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In crustaceans, such as barnacles, the growth of the animal is hindered by the
hard outer shell (the exoskeleton). Therefore, both larvae and adults require
shedding of the old exoskeleton and formation of a new one to increase its size.

This process is called molting.

R FiksEMER
Moult (exuviae) of an adult barnacle
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More than half of the oxygen we breathe on Earth is created N B g e v 5 :
through the photosynthetic activities of phytoplankton! ; o = WHALE SHARK © Augustin e Chung
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Phytoplankton support the marine food web as they use J UV E N I LE F I S H ......

photosynthesis to produce food, which is passed along h
the food chain to zooplankton and in turn are consumed s
by marine animals at higher trophic levels, such as fish. ;? iﬁ'f- il] m

e

Some marine animals, such as whale shark, the largest

fish in the world, feed directly on plankton. Without

plankton, the entire marine ecosystem will collapse.

i i T8
PHYTOPLANKTON
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There are a lot of phytoplankton in Hong Kong waters, which turn the seawater green.

p.27
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HUMAN IMPACTS ON PLANKTON MARINE LITTER
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Marine litter is an increasingly serious problem around the world. Large litter are
ﬁ% E often washed up on shores or sink to the ocean bottom, while small or microscopic
A LG AL BI.UUM fragments that drift in the water column can be ingested by zooplankton and fishes.

For some species, ingestion of microplastics (diameter less than 5mm) may

adversely affect their health and growth.
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Excessive nutrients in water bodies originating from intensive use of agricultural fertilizers or untreated sewage
discharge can favour the formation of algal blooms. These will degrade the water quality by lowering dissolved
oxygen levels during the night time, which will cause other marine life to suffocate and die. Harmful algal blooms
(HABS), are used to describe the algal blooms caused by algae that contain toxins. Red tide is a common term to

describe the algae bloom caused by algae with red or pink pigments, e.g. Noctiluca sp.

© Ng Pui Lam
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Lap Sap Wan in HO”Q Kong Sea urchin larva ingesting

A NASERENRXE HiE microplastics
Bloom of Noctiluca sp. under microscope Algal bloom
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RECOMMENDED TEACHING PLAN - |

Recommended Teaching Activity —
Plankton Collection
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Plankton .COHC.Ctlon’ Observation Ry @ RIS AT - AT A SRR - SRR DA E A E RS R -
and Identification @ VR R IR T HOAE K AR 18 08 5 R 2 A KT

O EHBIEWIE5W > DM R S R U WA > 3 3R SRR U AR A TR YR
O smBE KT o 3B KBRS L AR B S I o B LRI A IR A R B KT B o

BRI O ErRmBIRERZE > REE HREREAEH - DEETAN > 10 0 B~ BRI RE - KE -
Related Modules FUFEYE OB ERNRETE - BKEAS -
t= 7 SN EVAYAY) PR (h—FEp=) HEER (PUEHR) 0 Before plankton collection, use a labelled rope or transect line to measure the water depth of your sampling site.
General Studies (Primary 4-6) Science (Secondary 1-3) Biology (Secondary 4-6) (Note: you have to do this every time, even for the same sampling site, as there is daily fluctuation of tidal level.)
0 Lower the plankton net into the water and fill the sampling bottle with seawater, to ensure the net is heavy enough to
« BEERE : NSRS o R T o BERRS (T 4 5E5H%) sink to the bottom.
: i T— M T i Envi
Strand 2: People and Environment Fig:. . gi;;j = . ﬂ;i;;ﬁﬁ(;rgamsms ARG Eavironment Lower the plankton net until it is 1 meter above the seabed (as measured in step 1), and slowly pull out the plankton net

Secondary 1 curriculum: Scientific investigative skills to the surface.

“Unit 1: Introducing Science” and

“Unit 3: Looking at Living Things” 0 Repeat the vertical tow in step 3 for 3 to 5 times to make the plankton sample collected more concentrated, and record

the maximum water depth reached by the plankton net.

* PHELRAR AR
Science Process Skills o Slowly raise the net from the water, and use seawater to rinse all plankton retained on the inner surface of the net to the
sampling bottle.
28 HE
Learning Objectives 0 Before you leave the sampling site, record the weather conditions and sampling information, e.g date, time, weather,
water depth, diameter and method of plankton tow, seawater color ete. This information is useful for data analysis.
Wakk VhUZEAN) PR (h—2H=2) AR (hUEHN)
General Studies (Primary 4-6) Science (Secondary 1-3) Biology (Secondary 4-6) EEULEE
==
1. 51 . B MAER . HMAHESURIE AW . A RRHE R VERTICAL TOW R
Knowledge SRR E FEHEEREEMIE Importance of biodiversity. — i
Understand the definition, Understand that scientists TOW ROPE P _ e e s
basic morphology and behaviors put living things into different o~ —— /\/-\/ Ak T AR DR ER B KA B TR B P IR FL
of plankton. groups according to their key TR Hl B AR A L T AR R AR - ol > A SR
features. K EET5 T YR TR KB Mo AT S TR A 0 AP He e
WA IE A > K 2% AT LA Ak G 3 PR DO 0 A 187 T A
2 Bt . REREMERTHEGE | - 0 PURERNE P | o SRR R TOW DIRECTION P .
Skills SRR R A MBig R T48H) Bk bl L G 2] '
Use plankton net safely and correctly . . . Prepar.atlon of Plan}(ton sides You may conduct your plankton tow in vertical, horizontal
to collect plankton samples; and Utilize the _esser:tlal sc1.enc”e an.d skills of using light or oblique directions, depending on the depth of the water
process skills - “observing” and microscope; and ) )
o BB EYSEOEIT RIS “classifying”. column and water current at the sampling site. For
Classify and ider'ltify livit}g things - frimlisE ﬂ]ﬁﬁﬁ%‘ﬂﬁ example, if you are planning to collect plankton in shallow
according to their biological Make careful observations water, horizontal tow is better than vertical tow, which can
characteristics. and accurate records. ) ) )
— m E !If[] ‘ﬂ avoid sediment from the seabed entering the plankton net.
H mi
3 B IR BB R R (AAMEIERRAN)
Attitude Appreciate the wonder of Nature and show interest in exploring our environment. F_i-' ﬁ “ﬁ PLANKTUN NET
11} {1
- BHARENBERATHER RN R WITH DIFFERENT PORE SIZE
b SAMPLING BOTTLE ( )

Understand the need for conservation and importance of sustainable development.

1
p.31 WEIGHT p.32
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Plankton Observation
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O mAGEBERI A MEERIEEY - BAEOLREMSEWBREFN (10-40X) BREE  REE
ARBEE KGR (40-100X) B - BEFUHEWE > BT HBRKES - 07T % B ENS
B TR 3R A S L -

“ Stir the plankton sample, use dropper to add a few drops of the sample on a clean glass slide, slowly lower the slip to
cover the sample. (You may need to place some modeling clay at the corners of the cover slide, if you have a thick
plankton sample.)

o Begin plankton observation under the light microscope from the lower magnification (10-40X), then switch to
higher magnification (40-100X) if you want to observe single planter on the slide.
(You may need to adjust the light intensity and contrast of the microscope for better observation, in addition to
adjusting the focus.)

=340
COVER SLIP

BiEEL
SLOWLY LOWER

2 i s o YAk Ak
A FEW DROPS OF PLANKTON SAMPLE

Ik SLIDE

BIEF R Y R 2 RIS B 58 (Bl - 100X) - T B 5% ¥ U By 4 B
RS BN (Fm : 40X) > BRRFRESYIETEEEX

W BB BRR R -

Use higher magnification (e.g. 100X) for phytoplankton observation and relatively
lower magnification (e.g. 40X) for zooplankton observation, as the zooplankton
are usually larger and move more quickly.

ik a]

Identification Skills

R EB R — RN AREERE AN ?
Why do the same kind of plankton sometimes look different?

ARl A5 &
Different magnifications
AX Bk (10X » 40X » 100X %) S RTBIR 2 ik
YIREEREAEET o JBE » A e 10X ZA0XFEBOR 5 I B )
T 40X 2 100X %88 Il Fi AR B 2 AR WEAEH)
Magnification of the microscope affects the degree of structural
detail revealed. Usually, we use 10X to 40X for zooplankton
10X observation and 40 X to 100X for phytoplankton observation.
mlﬁlﬁ'; . IR R TeT 351
Different orientations Girdle vie.w‘ Lateral view
B BB SRR VR T e -
T EMR > BRI i A 4 o T AR BB A F
WETERASIE LT @ 5a 2 A - ; r' L ._
Plankton images observed under [ 3 40X e 40X
microscopes in schools are usually p— I —
two-dimensional while the top view and Valve view Dorsal view
side view of some plankton can be totally Bl i B

different in shape and appearance. Coscinodiscus spp. Copepod

l— B {8 Al &

Same class but different genus

PR HRERAE A M R R TH ) A - EiL > RRABRAR T8 >
BRI AR A o

Phytoplankton and zooplankton listed in the ID chart are only identified to the Class level. Therefore,

the specimen may look different from the photo examples in the ID chart if they belong to a
40X

different genus.

An [l 3% 5 11 BES

Different developmental stages

FRFFAYERFEA AR KT RE - SERE R A RERE - i - Ay E5EE
ZHT > 48R RS B R S AR R S R K IR SRR B

Some plankton go through a series of developmental stages with different features exhibited in each Ziirlak f::;e Me g;ﬁfﬁ Jﬁzﬂiage
stage. For example, the crabs at larval stage go through zoea stage and megalopa stage before -
metamorphosis takes place.

P P True Crab

p-34
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VISUAL ARTS, PRIMARY 3-6

#R3 Editor:
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Adpvisior:

Ms. Chan Hoi Yan, Visual Arts and Chinese Teacher of
Kowloon Bay Saint John the Baptist Catholic Primary School

DIY Plankton Art Activity

SEHE
Learning Objectives

1. 13k Knowledge

. B AR SE 3~ R B

Understand the definition, features and behaviors of plankton
. BRI EYR Sk (EAETERED
Understand the body structures of plankton (basic morphology)

2. $ 8 Skills

. A B RE ARG I RIE R R iR AR

Create unique plankton with own imagination
. 4 e AEREAE ] T B LU iU LR T Rk

Use the tools safely and correctly to exhibit the shapes and forms of plankton
. VA [ 77 S5 G0 SE AR /INRE B LA 28 Hh P I A D R 2 2

Highlight the appearance of plankton with different arrangement of the snack

package small pieces.

3. REJE Attitude
c R SV I T 25 S

Nurture aesthetic sensitivity towards marine-themed artwork

—ERN—S
[EmFiFZET ] IE !

Let’s make an Eco-plankton!

p-35
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Recommended Teaching Plan -
DIY Plankton Art Activity

i %% T /EPreparation work for teachers :

1. THSCIRE 2 B R i) AR R TR R A AR (FOCH ~ AREZREF)
Remind students to prepare snack packages in advance (Shiny surface with different
patterns or colors).

2. TEMHRE AR ~ FBEE ~ 3]

Prepare egg carton, white glue and scissors.

B2 B¥ Procedures
i) +Example : 1% Copepod

- » NG
i § , .

Cut the egg carton into an X’ Roll the two lower pieces to become the FF AT ACHE o
shape. body part of the copepod. Use white

the leftover paper pieces.

5B R AR i/ NREBE > LUAS R R 6. SE, ©
R EFfEF - B 7 AR R S o AR ] Done!
Stick the pieces onto the body part R P Z2 80O (BT R 2 B i e ) & B o

with white glue and make a “tail” AF 4R L) o

and antenna for the copepod. Cut the snack packages into small pieces
and stick them onto the body part. Students
can adopt different patterns and arrangement
method to create various glittery effects
(imitate the transparent body of most of
the plankton).

Roll or cut the two upper pieces to
glue to fix. become the long antennae. Keep all

2. f00) ARG B o AR o 3. A SR s R R AT R
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Lesson required: 2 lessons (70 - 80 minutes)

S I ) 7

Recommended time allocation:

b5 i HEEE BEHIT A | ®id
TIME TEACHING ACTIVITIES LEARNING OBJECTIVES MATERIALS / TOOLS
vl i}
« B RRIAEY) (RIGEMRESE ~ KN | Wi ur RIS St OERY) * BF AT ERHIT
FAERE ) FAE M B AR
. - — S o ST e e
5 434 min il PR S PR B IR 7 2 i R UL
Introduction
» Briefly introduce plankton (definition, size « Learn the basic morphology (appearance) of « Reference from this
and habitat of plankton) plankton and how it affects plankton behavior supplementary booklet
«Briefly introduce the difference between « Learn the diversity of plankton
phytoplankton and zooplankton
2N
o 7N U A A A i ) S A « SEFIUR KBS > RARFEESTI S O * VR B A
HEWIRITERE > DIZE AR
10 43§ min Demonstration
* Observe artwork demonstration by teacher « Explore how to turn an egg carton into a « Plankton photos
plankton artwork through imagination and
observation.
« Try different methods like cutting, folding
and rolling to rearrange the shape of an egg
carton to plankton.
AWEERIEY
) s § o B % 2 i o4
BTV I > W ;igg;@ﬁﬁ%ﬁm 2 é;ﬁiﬁﬁ
ORI o AR : “
Al o I FH 28 F 0 e R ) S TG TR A A 2R N 22 D <3 7]
YITEE Py 323 ; o 2 £ y
. ﬁ%glg/ﬁ% 5 ﬁlﬁi}‘%&?&}ﬁﬁﬂ%‘ > Bt uT]ﬁE@ﬁFﬁUﬁ%ﬂﬁﬁ:ﬁﬂﬁE%E’J%ﬂ%L EEAHER (O6mH)
Plankton artwork creation
« Let students choose the favorite plankton « Learn how to use glue and scissors safely and « Paper egg carton for the
with the photos prepared and create the correct to show the shape and form of plankton whole class
artwork with own imagination « Use the shiny snack package to decorate the ° White glue
« Facilitate the artwork production and plankton body with different arrangement « Scissors
encourage students to create his/her own methods. « Shiny snack packages
unique artwork
e
o BH RS AR A SO s FEFEANE B CEMNER
o W H H A 22 A R A A O
SR FH R RN > T A
Bk TEIFAEYIREE ) o it N E S IR
A EE M
. Conclusion
5-154ygmin | | Invite students to share their artwork idea + Express opinions about own artwork
and creation process
« Listen to the sharing of other students
« Reflect on the importance of making the best
use of unwanted materials, e.g. upcycling
» Become ‘plankton ambassador’ to promote the
importance of marine conservation
p-37
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Construct a simple key for
identification of plankton
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Related modules in science (secondary 1)
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Editor:

Mr. Ng Wa Piu, Head of Chemistry and Science Panels,
Chong Gene Hang College

Secondary 1 curriculum: “Unit 1: Introducing Science” and “Un

Science Process Skills

2P EE
Learning Objectives

SEIERE AR > B ERE -

1.

5

B JEAE ) o SR B B > IR SR SRR A ) A T B4 AR b A1

GIISERYEZ: iR SIERS: 2RV E PN E Y

54
A TRHRTRERE ) iy TBsE) K T4

U BAR R K LA B — LB
R

FH | BefE

51| B Lo mr B A ) 2 BV i D Y NSRS B )

After lessons, students will be able to:

1.

Knowledge

Recognize the need of grouping living things, and understand that scientists put living

S LIE

things into different groups according to their key features

Recognize the importance of biodiversity to the natural environment, and its benefits

to humans.

Skills

Utilize the essential science process skills - “observing” and “classifying”

Construct a simple key for identification of plankton.

Attitude

TS WA

it 3: Looking at Living Things”
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;and

Give examples of human activities leading to biodiversity loss, and reflect

the importance of sustainable development.

p-38



= =Ry _ 1] ViRE V2 Vi of BE—RARE R TR > B4 5H CE3N) BT oH
@ D%ﬁ ¥ {E‘ﬁ %1@% ﬁ*ﬁ;@;—: i%ﬁy% {?@?EE% Prepare a worksheet of identification key and ask students to complete in groups (2-3 students in a group).
Recommended Teaching Plan - F3T /-4, Recommended worksheet
Construct a simple key for identification of plankton

2 Fili #E4# T.4E Preparation work for teachers:

Eh

S

L. TEAS TR 78 EORHI | #8422 S5RAN R A AR A - i R M B > S el B4 T i B ) R VUL ) i rada ; W
Select 4 to 5 plankton photos (including both phytoplankton and zooplankton) from this "supplementary g . L 4 ; AT RO
information for teacher" booklet. fa 45 7 ﬁ N JE 4 W
L 23 M Bh r‘ Pk Jal® 5 B ﬁ_’_,&L/ . n‘—" 2. H 1 /\%,Ar‘ \|'| F‘l Anr N N TN - '/\
- . 'I,II' ALV ISR ‘_71_ El‘fi'“ BRI AR ) , ; Copepod Fish Crab Chaetoceros sp.  Protoperidinium sp.
Point out features and classification of the selected plankton, in order to guide students to think about the ‘
classification process, for example: = ) M ( )
With ( ) ' } Without ( )

Rk nE B~ B R hErRRE | |

i hE
NAME and CLASSIFICATION PHOTO FEATURES SHOWN IN PHOTO #Ho ) ! ’ ( ) A ) ’ ’ ( )
With ( ) Without ( ) With ( ) Without ( )
~ - — IR
B .
(e ) o — 5% EEE T/EALZ 32 Answer key for the recommended worksheet
Arthropod * An eye
(Copepod) e A rm.l - - . o .. - 5 ﬁ
e A pair of antenna b Iy ek :
A e‘ N ‘_“ A
. —IRAE R R
e AR (53— SR RETE I i i BUR) VEN 3 JE 4 W g
Y B TGS R
(#2) BRI RERRE Copepod Chaetoceros sp.  Protoperidinium sp.
Zooplankton e A pair of eyes
Chordate (an eye on ;hc other side cannot be b ‘
(FlSh) sh()\\'ﬁ in this photo) ﬁﬁﬁﬁﬁ ﬁﬁﬂﬁ%
e Head, body and tail With eye(s) Without eye(s)
= 19 .4 e
R Y, | - e Ay ¥
A TH o YIRS / v’; ; v i T et b
YT IEY] < JA (1088) P ! = i AN GO AL R i
(ﬁif) e A pair of eyes ' . 7 B e S
B B Sl K 16 M % W S
Arthropod . Copepod Fish Crab Chaetoceros sp.  Protoperidinium sp.
(Crab) | |
AR ] 2
With tail Without tail
. o
A AR RE 1\ ’
Wi « 30 p 40 L AE ff ; \, | g |
(ﬁ%&%) e Consists of 3 cells aligned together _ ; o . : "': P
Diatoms Fagsa 4 IRV igmg tit‘Cl‘iai‘nfi]’(‘)r{n;n L I 0
(Chaet()ceros bp) i ’ N. ? ) K‘" A Spines extended from the cells Copepod Fish
: s #8158 A 5 ks A
SRRk Y] With Without With spines Without spines
Phytoplankton antenna . | antenna - ‘i V
o BERETE R | R )
(}l?zﬁ:[zﬁf) 3 e A girdle in the middle of the cell \( | A 8 3? - ‘
o o~ 5 - i i 5 ¥
¢ o : -
s - ': _"A 2 LR
Dinoflagellates #\ : =t E _ ‘
(Protoperidinium sp.) ? R fa BB J5 2 H e
Copepod Fish Crab Chaetoceros sp. Protoperidinium sp.
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Lesson required: 1 lesson (35-40min)
SRR I H] 43 i

Recommended time allocation:

B R HE2AE SOHIE
TIME TEACHING ACTIVITIES LEARNING OBJECTIVES
e
- WIEIAY (RIS « KN o THRKHES HITEURLE AR [ B
Bg ) « SIS ) £ ) AR e ST AR
BT PRI B A GOfF * W2 R PR 22
MR LB ~ B B BERAGEE) * AL RIS 41
e
78 438 min Introduction « Understand most marine plankton are “micro-organisms””
« Briefly introduce plankton (definition, size » Become aware of the wide range of body size of different living things
and its environment) » Realize the importance of biodiversity to the marine environment
« Introduce the importance of plankton to » Understand the benefit of rich biodiversity to humans
human and the ocean (support marine food
chain, provide oxygen and food to humans)
LR 7L
 IREEERUFA Y E o RS AR > B < EH TRIELBARERE ) Ry TSR Hine
U YRR o [m) 7 [ 1 23
2
10 534 min Plankton features
« Distribute plankton photos and ask students « Practice science process skill - “observing”
to list out the features of plankton through « Peer-learning
group discussion
WERER B
 IREEAR AR F TAEAR - TR A 43 40 56 B AE < A TRIELBRRRRE ) Y T8 ERE
VIR * B84 5 S A B 22
* B BAR R K DL o P LIl A )
* I E I R R % > 8 T A A i B )
o [m) 7 [ 1
10 434% min Identification key and classification
« Distribute the worksheet, ask students to « Practice science process skills - “classifying”
complete the identification key of plankton in * Recognize the importance of classification
groups « Construct a simple key for identification of plankton
» Understand the variety of plankton, including phytoplankton and
zooplankton
« Peer-learning
b
T I B Pl 0 A 1 T 3 1 o I A 2 AR PR3 B ARBREE WA R O B DU NS A5 0
o 5| B — Lo g B R W) 2 Rk I8 BN ) 191
o S SV A JR Y TR
7- 8 43§ min Conclusion
« Use news clips to address the threats that « Recognize the importance of biodiversity to the natural environment,
. and its benefits to humans
plankton are facing
« Give examples of human activities leading to biodiversity loss
« Reflect the importance of sustainable development

(PALEY R Lo » — R RIS TORBIR ) » A B s

(“Micro-organisms are living things that have a relatively small body size, which usually require the use of microscopes for observation.
Micro-organisms are not necessarily animals and plants. )

p-41
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Editor:

Mrs. Chu Lau Wai Yin, Head of Biology,
Pope Paul VI College

Construct a simplified marine food chain
and ecological pyramids with plankton

HAEYR (R EFSS) FRFZEAY B

. PR BT 0L A B BRBE
A B 5T VL F A i A
BHEEFRTERBE ©

Related modules in biology (secondary 4 - 6)

Module III Organisms and Environment

Module VI Applied Ecology
Scientific investigative skills

2P EE

Learning Objectives

TGRS > R ERE -

1. Sk

. FETEAS AL U AR Y B BRI

FIRI Rt ~ S04 ~ SRR YRR A AR VI R R BAR S a4k
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TRAERE RN RER FREAIRCR
TR SRRV B
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After lessons, students will be able to:

1 Knowledge

Be aware that organisms and their environment are studied at different levels of

organization

Use food chains, food webs, pyramids of numbers and biomass to represent the feeding
relationships of organisms and energy flow between different trophic levels
Understand the efficiency of energy transfer in an ecosystem

Understand the importance of biodiversity

2. Attitude

Understand the need for conservation and the importance of sustainable development

p-42



e S Y - P A R LA
WY S AR RE SR 5. 3 T {45/ % Recommended answers for the worksheet:

Recommended Teaching Plan - Construct a simplified marine S D) T A A HE (S M A R T o
food chain and ecolo glcal pyramlds with plankton Arrange the 3 plankton photos in a simplified food web and fill in the table below.
PR LA
Preparation work fot teachets:
LA TEERE R EORH ) 3R VRS 2R R B Y B - - BHAYME AERE L3 R4
Select one phytoplankton and two zooplankton photos from this "supplementary information for teachers" booklet. Food chain: Chaetoceros sp Bivalve Fish larvae
j "Q ‘i YY) [ BIFEY) ERiIERY) FUFEN ) BN
S -’f‘f\’{?z’\ Y. __Hi" Phytoplankton / zooplankton ~ Phytoplankton Zooplankton Zooplankton
Bl R
S, <IN BRG Yigk et WA
P N wl Trophic level First Second Third
Y FIrEY FIFEY - RO V—
(Wi - HER) (B - W) (bl - FEASHAD) I RARAAS e e e
Phytoplankton Zooplankton Zooplankton HETE rzdiien S0 e
(e.g. Chaetoceros sp.) (e.g bivalve) (e.g fish larva)
FHgY) / EEREEY B HEB Y EHEBIY)
Vertebrate / Invertebrate Invertebrate Vertebrate

2P|V PR LR o CAB TEUrEY ) A DRIEEY) | MESTEL T8RRI R EeHE | PAGRREH I
Print the below recommended worksheet. (Definition of "phytoplankton” and "zooplankton" are available in P.46 - RER R ﬁ
Glossary in this booklet) Energy flow

B3 T/E#E Recommended worksheet:

was A B SERERIF AR YR HES i — B s R - BEHE TR -
Arrange the 3 plankton photos in a simplified food web and fill in the table below. . Y R B G BT B » 3 A A A T T O M R TR A 1R e WS AT o

Prepare the inverted pyramids of number and biomass, ask students to form groups and discuss whether
the two pyramids fit into the above food chain model.

MY - AEER R pliuEaL
Food chain: Chaetoceros sp Bivalve Fish larvae ﬁ‘ HILi e
Fish larvae

L3
FIFEY) | SR Bivalve
Phytoplankton / zooplankton I

Phytoplankton
BER
Trophic level B H eEHR SRR
Pyramid of number Pyramid of biomass

HYFER YIS A6
Role of organisms
By / BEESY
Vertebrate / Invertebrate
REELH
Energy flow

p-43 P44
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GLOSSARY

TR RE SIS TG AV BRI AR - 5 SRR LA 1S S R 8
Phytoplankton (phyto- means “plant”) are plankton that are able to photosynthesize. Common groups include diatoms and dinoflagellates.

TFRIFBIY A REAEA TG A1 AN R SO R AR IR LE M IR A )
Zooplankton (zoo- means “animal”) are plankton that cannot conduct photosynthesis and have to feed on other plankton.

B ARk RN AR R R R A B SRR A > Bl R o
Holoplankton are organisms that are planktonic throughout their entire life cycle, e.g. copepod.

BRI AR R A ) A A R R A R BE o o - B o
Meroplankton are organisms that spend part of their lives in planktonic stage, e.g. crab.

WP H b RIS » W BANA) - B EUbsat (Bak) ARG - (B RINFAT AR SR B DA AT AR R
Phylum Bacillariophyta (Diatoms) are a common type of phytoplankton. Diatoms are unicellular, enclosed by silica cell wall (the frustule),

but can be joined together to appear in chains or zig-zag clusters.

B R rh — 0 LAY © SR B AL AN A I B AR R B

Phylum Dinoflagellates are one of the major groups of phytoplankton. Dinoflagellates are unicellular and have two flagella for locomotion.

BB S S Hi R - Bl - ZEAEY)
Phylum Annelida are segmented worms, e.g. polychaete.

B IFT i 5 5 B ) S AR D) > A SR A — SR BTG - Gl - PRSI o

Phylum Arthropoda are segmented invertebrates with an exoskeleton and jointed appendages, e.g. crustacean.

TIBYIFT & BA RS EFR B o BUARRI IS YA AR R A AR R R 2E > lan < K BEFIIS o
Phylum Cnidaria are radially-symmetrical animals and the adults have unique stinging cells called nematocysts, e.g. jellyfish and coral.

HREWFVL AT RAT AT IR EIY) > Hln - IR A -

Phylum Chordata are animals that have a notochord at some stages of their life cycle, e.g. larvacean and fish.

BRBLBYIF AR S M B B I B - I - N S RS -

Phylum Echinodermata are animals with spiny-looking skin, e.g. sea urchin, starfish and sea cucumber.

BURRREF L H b — ARG B SRS IR ZE A S A A -

Subphylum Radiolaria are protozoa that have a silica test, with many needle-like protrusion.

BRRSBIIF LA RIS~ TR A S RIS B > A - M~ B B S ORI

Phylum Mollusca are soft-bodied animals that often have calcareous shells, e.g. snail, oyster, clam, octopus and squid.
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- More than half of the oxygen we breath on
— TR 2 A R A R . earth is created through the photosynthetic

There can be up to a million single-celled activities of phytoplankton.

plankton in one single drop of seawater.
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Student teams from secondary schools
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conducted 20 plankton surveys in Hong Kong
waters, their results were summarized in the
plankton identification chart, published in

| b RE Y 2=,
this project. LM KA B R =

WWF-Hong Kong engaged 20 primary and

secondary schools through this 2-year

partnership project, reaching over 14,000

® | Working to sustain the natural students, teachers and members of public to
@9 | world for peopla and widife . o
BANAB L TR appreciate local marine biodiversity and
WwWW together possible. s promote marine conservation.
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