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Welcome to Your
AWARE - Coral Reef
Conservation Specialty
Diver Course

-

FrROJECT

E

We’ll look at. . . ﬁ..;__
[ Project AWARE

[ Importance of Coral Reefs

[ Understanding Coral

[0 Complex Nature of Life on Coral Reefs

[ Coral Reefs in Peril

[ Protect the Living Reef ’@%

PaE
CRC-2

Project AWARE .

[0 Why are divers and snorkelers natural
for aquatic i ?
[ They notice both short and long- term
changes to the local area
[J They are strong supporters of environment
programs and initiatives
[] What is Project AWARE’s purpose
and mission?
[] To cultivate interest, teach responsibility,
create awareness, build partnerships and
strengthen commitment

CRC-3




Project AWARE

to protect the aquatic world?

[] Emphasize environmental education and

=

[] What steps are PADI and Project AWARE taking

environmentally sound practices

[] Use environmentally friendly business and

production practices

[] Create the Project AWARE
Foundation to expand
environmental projects,
research and advocacy

Project AWARE

[] What is the Project AWARE Foundation?
[ A nonprofit public benefit corporation that

encourages and supports:

+ Education

+ Public awareness

+ Advocacy

+ Environmental activities
+ Direct financial assistance

—

=

T
-

DYou can support the Foundation by
becoming a Project AWARE Patron

Visit www.projectaware.org to learn more!
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Importance of Coral Reefsfi.
[0 Why are coral reef ecosystems
important and how do they maintain
biological diversity?
Coral reefs are:
[JLess than 1% of the
sea bottom
DNursery grounds to
25% of marine species
[JHome to nearly 33% of
all fish species

Importance of Coral Reefsti.
[ Important ecosystems. . .
Atlantic - contains about 15% of world’s reefs
with 70 coral species and 500 fish species
Indo-Pacific - contains about 85% of reefs with
700 coral species and 4000 fish species
B0,000 species
identified on reefs,
but may contain more
than a million

CRC-7

Importance of Coral Reefsﬁ—h_.-

[0 How do reefs maintain
biological diversity?
[JGreater numbers

ensure redundancy

DAIIows ecosystem to
adapt to change

Species are like rivets
holding an airplane + 3T ¥
together - lose enough and

it comes crashing down
CRrRC-8




Importance of Coral Reefs&:

[1 What benefits do coral reefs provide to
islands, coastal areas and tourism?

[JAct as barriers
for 1/6 of world’s
coastlines

DAbsorh wave
energy to protect
low lying islands

[JEach square metrelyard guards
$47,000 (US) in property value

CRC-9

Importance of Coral Reefsfi.

[ Benefits to tourism. . .
[JWorld’s largest industry
— sustains 10% of all jobs
[] Potential tourism revenue
. about 25 times larger than
marine fisheries
[] When managed, tourism is
~ sustainable versus
practices like dynamite
fishing that yield one-time
profits

CRC-10

Importance of Coral Reefsfi.
hdia
[] How do corals benefit humanity?
[JProduce biomedical compounds

[Jused for bone ._‘
replacement

DMore to be
discovered

N

« Olelgt R 22t A gl (e 2= 2
ol JlsE U Dotk 2= A0IXI2, & X X+
HEHHOIANE ZE SS &2E = 8= &8 Ol
Ol B= & 2XE O 9gs 280l OloictAl =
ot1l RUALCH

o

Ct

b. 2tclE oo AU =2 LHL= WES MUHXKIE &
+otle= 4SS EU 25t =MoL UCH.

c. 20 SotH 18 DIH/BY O dts=&= 08t
47,0002 29 MAAE JIXIE 2306t UL

MSEE XS ZHE LS A 2Z2H=S S =02I0H

a. (e AP MAAHOA MY 2 A4H0IH &M 2SO
10%E Xt XIStCt.

b. (& AtHO HHMAE HFME=2 HY=0H0H &2 O
E Col20 JAAH el Argel EE2E Ai=s2 &AMl
o O MI=22 2584 0il & &tLt.

c. 22 XN9UM=1 8B L2062 &S EIF LEM A
O 3HOt=E2 NMi=2= ENHSQ2LCH 0I2 BtHZE 22 Xl
AU A CHOIL DOl E0 28 P2 & &t
15,0002 2 ASBE 20 =€ *F0ILC

d Md4sSE=E 0l8e Hd A2 11 XNIE0 sl&H= =X et
MSZEO AAES FAOH RIGHH BFEAl & A=D1
cl= AE UM M E 0Bt & CH (BH AtAMIE X2 S
ol LIS)

SEIUFUAH BIF= 62 SAIH?

|t E2 M0 A, & HIVH £ M 22

ot El= ME2ostd 222 20| L6t JUSE ol WL

tts= AgAUM 22t HE XI=otd HHot=0 ArES S

0 UL

. Finger Coral (Porities)2t Kidney Coral (Goniopora)2t &=
2R MSsS2 AN et 20l O34 () 22 &

HUNAM &t ot 2 St MHO| Atet S0 == UL

MS=E O HADN g2 RE8 22SS N USE =

C UL UFE QLEX AZet A =IFH & 0F 2H0I 01

StoOlEES &g = US AT

AHEE DA 2ZAFOtRetel

0




B. Zooxanthellaegt £

o S=0ICh

AI%I—I E/\ﬂg :159_' _DIC_XI LHO.” D_I_+_%|_} _II_O-” A_I
o
[

o
o> o
o

’*OI Ct. Zooxanthellae= At
&2 SHCH (01220l 2N =
=2 A

cC
c
LGS0 AAMote A=210 8§22 ol
A

0x o rr rlr l_o
FHI
0x
0H
2
=}
_{

on Jn J8
x N

W =2
@
B
Mo
=
[
M

0F Ofi
W kO

2

Oit
alil

_\r'_
Mo
s
foh
&
K
o
4n
N

3.8%F0 =
zooxanthella

= gorgonin0
4. |§ OI:: AtS

>

ol
9
L
[
2
H
in
rz
Z fou
9

U
=
PO
H o>
k=)

c

e

>

>

(=)

a

5

N

e
[wl

Mo rin
([
I

=)

|r m ﬂJIﬂl
A
ro
Iy
o
0 >

o 0

Jor ro

N
H AS I} corallitea
| XIOI CF.

F2H9| corallite= JI MR 2 H A& &It
O RALL BAUS HEHOZ JHA 1D UL

1o
rir M0 o
o
4T
o Ml
fr o

|__| Pl
M
]
0x ro
ol
kJ
$0

bal

HE
=
a

u
HU
H0
ny
e
o

o 1o

ooy HO
my 0

o

Mo M) 4 = 1 02 WY 2 1Y ¥ 09 J
2
|0
HU
rz
fol
iy
gl
v
o
[m)

s 1O

10
el
it

Z AEEHN A20 1 A0
UL
AZAIDINH, 28 2tol &

o rlo

"o 4n
> o

=}
>
s g

-

ISR
U 10
nno?ﬁ.

[l

—~

coenosarc)

HI 09 rir JY U2

lo =
N
e
JU
o
>
na
ro
a

ah
40

in
o

S H oy
re,
e
vy
p==]
)

J
1

¥
|0

2 g o
(_)'y

0 Il
0o W
4 AT
o

g

w10

m
QogJﬁl'ﬂJgO
2 4 o

[x
on Mo

0
o M0 g O

o H o
Q

(@)
(@)

F0IH 01A

oigte 2101}7

Ol A o=

1. Zooxanthellaegt 22 AT O] X & =0 &1 U= SHAE

SOICH &32t0 01292 == 0l& 2 H = 15t AtS It

HCet A5 x=2 IE == UL ZooxanthellaeE JHAI 1D U
A e MdseE AU MSEE FHE £ glT

Coral Reef Conservation
7

Understanding Coral
[0 What is coral and why is
it difficult to classify?

[ Appears to be animal,
plant and mineral

Corals are animals with:
[] Symbiotic relationship i
with algae called zooxamhellae

[J Limestone houses

Some corals are soft, flexible

.

| i and don’t contain zooxanthellae
0 b CRC-12

Understanding Coral
[0 What is coral. . .
[0 Most coral is colonial
— single polyps Jom together

[ Polyps have
two skin layers
with jelly-like

[ Tentacles around
mouth capture
plankton

Understanding Coral i
[] What is zooxanthellae and what role
does it play in coral physiology?
[ single-cell algae live within coral
[ Beneficial relationship helps
reef building corals grow

[] Zooxathenellae use coral
waste and photosynthesis
to produce carbohydrates
for coral nutrition

[ Coral provides food and safe home

CRC-14




2. ZooxanthellaeE JtAl 1] Y= &S= 0/H0] OS0| =& A
20| = Ch.

a. Zooxanthellae= Z & 0l A

H== Z&848= AE0tH = MAFSHCEH

b. Zooxanthellae= 25 &ASE0 ZRZ ot SAZ2

Understanding Coral T
[] How do coral reefs form?
D Reefs are the oldest, most productive,
diverse ecosystems in the sea
* Modern reefs less than 18,000 years old
Two popular formation theories:
[IGeological subsidence
- fringing reefs lead to
barrier reefs which
lead to atolls

Dchanging sea level and erosion
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Understanding Coral T_?M_—"- D.

[ What other calcifying organisms help
maintain reef integrity?
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Organisms help cement reef together
and create tunnels and grottos:

[ Coralline algae

[ Encrusting fire coral
] Soft corals

4[] Bryozoans

[ Forams
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Complex Nature of Life¥t.
on the Coral Reef —

[0 What limits coral reef distribution and
how do coral reefs exist in nutrient
deficient waters? s

[JTemperature
[IDepth
[Isalinity
[Jwater clarity
DWaves

D Bottom type

e

Complex Nature ) £

[0 Reefs in nutrient deficient waters. . .

Darwin’s Paradox — how do low nutrient
oceans produce the most productive
ecosystems on earth?

[ Highly efficient nutrient recycling system

* Reef produces massive
algae growth

W1+ Grazers eatalga

* Excess nutrients pass through
grazers back to reef

CRC-18

While a coral reef’sf-?m‘-—‘
biomass production is
extremely high, the net

is incredibly small.
The amount of biomass

that can be taken
on a sustainable basis

is very limited.

CRC-19
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Complex Nature
[0 How do corals reproduce and grow?

BN

f

[ Branching corals grow
much faster than boulder corals

Complex Nature

[ Zones are subhabitats within a reef
[ Areas defined by complex associations
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[0 How do corals battle for space with
each other and compete with other reef

residents?

Complex Nature

[IDefensive and aggressive
mechanisms prevent
monopolization and
preserve diversity

[IFaster growing rates
are balanced by
stinging tentacles
and toxins
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[ Imbalance may result in predator population

explosions and destruction

Example — Crown-of-thorns sea star
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Complex Nature ﬁ‘.:

[1 Why is grazing so important to reef
ecology and how are reef fish classified
by what they eat?

DGrazing enhances primary
productivity and recycles nutrients

# Herbivores are 10%
of reef fish species,
but 50% of population

Cows of the reef

CRC-24

Complex Nature )i
[ Reef fish classification by diet. . .

[JFeeding preference explains
body size and shape
DMosl fish are opportunisti

Herbivores — eat plants

+ Usually found
shallower

Complex Nature ﬁ_.
[ Reef fish classification by diet. . mnr
Carnivores — eat other creatures
[150-70% of reef fish
DHun(lng strategies
+ Pursuit
+ Stalking
+ Ambush

To learn more, take the AWARE -
Fish Identification Specialty course
CRC-26
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b. Planktivores — 282 (5= S d=ES 90|22 & =C1.
0Jl0l sols X2 29 chromis, coreal wrasse, M 2!
MEE HOIM, €22 HE A& HJ_H, ot Jt2Cld 1l
# 2 ARH S0| UCH U2 MSE HHZ2ZE 2ol (4
B)A HE0 ME2 ot 2 201X 2= Moz /&

= StCt.

c. OFtd 9Ol &HFE-018 HHFE= &2 01, =2 Oel
D SHY0 SJESHLH 022 =30l =2AH 22 B0t
2 &= UNA UL GruntLt AUH 22 SF= 9
Ol LS RIotH MSE=Z2FH 1012 EHA 20X =
OtCtL| = BHH Squirrelfish?t Big eye 28 S5 = &S =
JEOL0I0 =221 StCt.

R MASE HFES &1, stefot, 120l Hl Ot

gl ofE NIXIKX LXE YRE= SHE 2H|IotHU F=H0I

JI & GiCh.
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ADZU204 22 SFO0I04, HlH 1 HA==It HCI.

b. R LI, wrasse S2 NAI|H 22 K SF=2 =

H AL0AMN sS4 =22 =2l

NS E OF 5 €R= 2210

DIILE WES JHX D JAUA
A

o

¢t (Ciguatera)ct= &l 2t 8t & & SHCt.
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Complex Nature

[0 What two related ecosystems are
important to coral reef ecology?

Mangroves - tropical inshore forests dominated
by trees and shrubs that grow in salt water

[ Trap and break down
organic matter

[ Filter pollutants
and sediments

[ Habitat for juveniles
and invertebrates

T

Complex Nature
[ Related ecosystems. . .
Seagrass Beds

[JFacilitate sediment settlement

DRecycIe
nutrients

=
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Coral Reefs in Peril

reefs and estimated loss?

1992: 10% degraded [N
beyond recovery

2000: 25% are dead

[IMost reefs are in
jeopardy within
30 - 50 years

are at risk of destruction

[0 What is the worldwide status of coral

|:|According to the World Resource
Institute, 58% of remaining reefs

j==

CRC-29

Coral Reefs in Peril

[0 What land-based activities are
detrimental to coral reefs?

[ Poor land use that =

causes erosion -
[] Agriculture and sewage

discharge that causes

nutrient loading

[] Nonpoint source pollution
carrying dissolved substances

b=

CRC-30

Coral Reefs in Peril

T

[ Detri land-based
[] Coastal development and

habitat destruction
[J Tourism that damages coastal habitats
and dumps wastes

Coral Reefs in Peril
[] What ocean-based activities are
detrimental to coral reefs?
[] Overfishing
[] Destructive fishing practices
[ Collision and anchor damage
[ coral mining

[coral collecting

b=

R Ay
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Coral Reefs in Peril ﬁ“m...
[0 What detrimental effect does
atmospheric alteration have on reefs?
[JGlobal warming leads to:
+ Higher water
temperature
+ Extreme and “
unpredictable weather | t q
+ Rising sea levels * ‘" -
[]ozone depletion may * .
allow more UV radiation to strike reef

and lead to genetic damage CRC-33

Protect the Living Reef ?ﬁ_—;

[0 Why is local coastal zone management
and sustainable coral reef development
so important?

Healthy systems

depend on

s healthy parts

“= = []Reef management

must include associated

watershed and

nearshore communities

CRC-34
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Protect the Living Reef ) .
[0 Coastal zone management . ..
Success includes:

[Jinvolving local people
and considering local
culture, historical use
and political realities
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Protect the Living Reef ) .

[ Sustainable development. . .
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[0 How can you promote _
coral reef conservation?
DAvoid purchasing reef souvenirs
[Jchoose conservation-minded resorts B
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[ Maintain and operate a
boat properly
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[] Promote conservation . . . 5
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Reef Check Headquarters

Institute of the Environment

1652 Hershy Hall, UCLA, Los Angeles, CA 90095-1496
Rcheck@ucla.edu http:// www. reefcheck.org

+1 310 794 4985(phone) +1 310 825 0758 (fax)

Reef Environmental Education Foundation(REEF)
P.O. Box 246, Key Largo, FL 33037 USA

+1 305 451 0312(phone) +1 305 451 0028 (fax)
reefhq@reef.org

Reef Ecosystem Condition (RECON)
Center for Marine Conservation

1725 DeSales Street, N.W., Suite 600
Washinton, DC 20036

+1 202 429 5609 FAX +1 202 872 0619
recon@vacmc.org

ReefKeeper International

2809 Bird Avenue, PMB 162, FL 33133
+1 305 358 4600 FAX +1 305 358 3030
reefkeeper@reefkeeper.org
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Protect the Living Reef 1_:2_‘_.:

[ What are responsible coral reef
dive practices?

[(Joon’t touch

[Passively observe \
A
DPractlce buoyancy control "“_..:a‘
[Istreamline and secure equipment

[JAvoid swimming too close to reef
CRC-39

Protect the Living Reef ..
[0 Responsible dive practices. . .

DApproach reef carefully

[JAvoid kicking up sand
DBe aware of body position
[JAvoid feeding reef fish
[Jpon’t collect souvenirs

@At

[:|Use care when taking photos

CRC-40




Protect the Living Reef T 10.=52 24 BEOILE s 222 J182 2 JHAIKXl &=L
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Protect the Living Reef T | ZOIE=CH- CHOIH HAOILF A2 HAE S HE st A

Important snorkeling skills

Click to play
snorkeling
video

IX. 238 3¢
A. Project AWARE
— 1. CHOIH 2 A2 HS0

AHKE) HES 6HH Els 018 =7
We've discassed. . . WS 2. I2XME AWARES 22X 1)} 2R= 22101042
Qeoecme 45 HIHE 255610| 915101 PADIZH T2 3 E AWARED:
0 Understanding Coral Fot= BR= 201042
ot 4. T2ME AWARE T2 22101017
[ Protect the Living Reef B. Al&x0° =Q /g
— 1. AS X9 WDAIAEQ SRE 01 20K, 2E2 0f
O BHHS S610] MSEX (1ASHS SAAII=IH?
2. AFSEDF SO0ILE O XY L O3 A0 HIEZE FEHS
20147
B.USTINARUHA HIFE= ol A2
C. &t 0ff CHEr Of o
1. 845 = 22900 0SS 2R60] A oA =201?
2. Zooxanthellae2t 221 0|04 0|210] AtS 9| Me|stA =0 ()
M Gte &2 29010172
3.ASEE YA EH =017
4. HMSZE WG |AGt=0 E832 & & Y= & 042
M35|5t MESSS 0f™ 240] ALE?
D. ASEO| MBO SBHO SH
1. 848 x= HEH HAIS 6t A&6H=D4?
2. &= I (zonation)O| gt 2 21J1?
3. A4S EE ZA2 A5 LN N2 TSN, S X9 T2
MAIKISD BME 5t=017?
4. A (EE)0| MASEO MEIHO IR EQ8 0I9:s 2o
0104, 4B X0 HBZE 1 A0l Z20 et 22ot= g
B9
5. ASE MERHQ ZBI0] A F IIX EQF lRAIAHS
2210147

AHEE DA 2ZAF Ot=ctel



E. #

)
S|
10
P
ol
Pob

1. 8AMAH M= S A EH 2 e HE=?

2 U4Sx0 o222 FSd 252 0E XS0 RULE?

. MSENoiZ2 diet 2s2 0T XS0 ULE?

4. J|=2 et A2 =0 Ol K= Tt HQ Sers FARIIE?

A0t U= USE2 BS

1. NS oo 2telet e 1DZ0| 8l &sx HE 0l SR
Ol £A2I1?

2 US X 2E 5= HENH & A2

J.MSEE ESol= U0l =AS2 0E Helt?

Coral Reef Conservation
19




0l

—
—

FAL &

110
Ol
__o=_
ar

!

H CHAF (K1E)

-

D
<I
&l

Off CHGHOd At

o

CHOI'tH 2
7= ?

1.

0l :

=
=

Ol o HIZAIAEC 0lR= 10

Ell

J
K
o

<J

d &&0| =t
D2AIR):

—
—

| 25% 2| &= AIE0ICH.

Al 25 0IF2 33% 2 MAIX .

F

o
=

b.

J
4
o

100

=
ol
100

e
s
iof 13

i0J
ol
Toll
3r

KA
H

ol
1l
00

ol
ol
X
160

o g

W]

Ju
K]
of

<Jdio <

5 O

S

o

(or)

—

—

S = zooxanthelle 2 22l

D2AI)

J

ol
Rl

O
)
i
i

~

10

o
i
Y
I
ol
K
o

</

LA
RO
RO

T O ST O

Uk
kio

ol

0fJ <0 OF of W or
<+ A0 O B

—_

D

<

M

0l

0l

o3y
BE
R <
U
ol O
0 It
<] o0
= 80

ofo OH

il ol

=)

IZES
50
80 &y
ol I
rr Iy
O o0
1ol 80

ny JIJ
U
=y
o
iy Al
ot <
43
R
w0 =
=
=
0L 1o
i o
0i0 A
oK 1of

(@)

&3

ol

A9

Ul

A2 2H0l el o

Il 916

o

20



Jb AIZICH.

KI0
ol

o3
<k
ioll
A0
%0
ol
K0
X0
=
K1

ZO.

12 &=

X

ok

10

io)

040

o
Of
oll
Hr

CtOILH OFOIE Lt

a.

=
=

©| bH

[
=

10| zooxanthellae

OfJ ol
) i
4 K
% O
Py <0
ol 109
i 3
5
Bl o
o1 &
ok =~
= ol
e}
nl —
X

U =
I==)

S
=0

o_: on
oK

o
&

ol

M

[0

-
1o

)
)

ol

:
ioll

Rl

ol

OH

Kl
iy
K
lof
<

14.

0

MHr
H

=

02

I9)
ol

][
ok
ud
ulJ

oJ

lof
<

St

fsY

ol Lt

=2
=]

b, Dl

110

MHr

10
=
ol
{H
K1

=
1o

3
iKd
0]
<
olz

100 &D

T )
6 16
=
~ <l

O

SUIESHS CHOlE QHA0E L ¢im 22 2

(Sea food) &

WEE

d.

i

0
. ioJ

H 5
ol oF
gl
o =
fr u
ER

Coral Reef Conservation
21



g otA &lE 0l

b

H CHAF ( K1E)

.‘

<
KO = ol =
4+ 15 Rl =’
ry I mz__ 2 70 _
o3 ol A o Y o
) ar (1) ol 1o it hdl!
F — <
H_AI 10J ol U o |
3 = o = o3 o B
S = il 5 N wie UF
o & g M = it o
= = S 3
<] w S H N 70 X0 o
ol & 0 Al i w0 00 ol
Bz s - B = R0
ol = . SwE T ; v = <
Rl 5 - = 5 & o o 3 oS o
= = ¥ LpmEom i %0 o
S N3 m ol x5 o
ol & OﬂMhMﬂ U u H ™ok K = ﬂ@ ;A_@_
e =X L A
o0 CHall  UmES v Zm
o 3 30 850 2 O 01 10 %0 w m ~ m - R
+= A 55 @ K mRoam=E W o e o
ol Iy = I o ok a1 = w 0 <r ol 5 ol
0l M & o o m . - rr S
o N%e_ﬂ@__ AR ZERO _a: R © e
o >ag3  azhasy W vE B
o o0 = 2 ¥ L
4% fRad isEiEET Y i o
3 =l UE gy L & = ol ¥ h
-7 K SR H KK =8 n %) &l [ Wk
52 Gammo O AL B _ 0 m RO KO
S= . S VRS Hﬁ@@O__g ) b =< bo RO BT
33, o8%S BRRET b gy, DEeRE
. G5 ® &8 o . ) N =]
1 o Maeds < U s M__m L W=D
2l o = o7 8 8 6B & W
<! K S _ﬂ *
|

<

22



iof
<

ol
0l

DI UNPY

ol
0

<

00
iojl

ji[d
00
30

ol
Rr
OR
10f

H
E
JJ
Kd
10f
<
0
1
ol
o
00
oK

0
<

f=

<

oI
I

0l

20
il

MAE

SHOAM MdSE=EZ2H

&=

o
TT

A

i

O M2 200 el C

¢}

1

=4 (E &, grazing) Ol

9.

o3
<+
ioll
A0
&0
o

e
ol
Nk
Ki

NA LS E BSHZ H=d &0

=
S

ol

ol
IH

80

. 25% Ol Jr&Ck.

ot=

S xS ?AEHSAH

ESgRa

010

C

11.

Ok

70

i)

CHOIHOIOIELI ZE =SS AIE

a.

o

-

10
o
H
—'h—
or
Tl

e

Kl

ol
OH

o

29

K
of
Z

o

=
=

ol
{H

I

=
o

o

FAECZRES IS

ol
o)

)

“ O

0l zooxanthellae

Io-

n0
uw

0l
i

0l0

12.

A2 ):

=

=l

[¢)

HHAAM

ol
25

=

=

11
U

0

L]
K
10f
Zl

ol
nl

-

nl

stCt.

el 010F

It

[0

=
1o

EY

StCY.

=)

& & Of OF

b

l
[}

XS A& =0l

C.

Il d

Coral Reef Conservation
23



15.

MSETEBEER2SS HEAN & HIH?
a. MSZ CHE HE2 ALK AEE &L
b. tHE TZE M= &4& LI A2 &
Lt HE0 MRl =5 X3l 2elstCt.
c. JIsSoltH 4o ZF2 Uele Crole SHl
CholY 2 & Alot= HHE 0ot =S StCt.
d. MZFEE (Seafood) HEHS SHHGIH StC.
e. WS H 20, MSx9 H
T E2 BE A E RStH K& SALE 8t
ALZEHOILIOOIYE & e 45X E XX 210,
2161 OF BtCH
ABIEE DA ZAFOFR 24O

SSH (RY3E)U ER

U
0o

0



