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plas one of the worlds (alles¢ mangrove
trecs. [he mangrove forest s also in-
habited by rare mammals such 45
the cus-cus and (arsier.
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ﬂf AR LOCATION: TINVOHO VILLAGE
" BUNAKZN NATIONAL PARK
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The village of '*,':‘ "\'i‘:s * . e
Tiwoho s located in the *.:Lcﬁ_ e 25
WNerthern section of Bunsken :"':,E T{
National Marine Fork, in the regen- o o N
oy of Woes, province of North Sulawess, -
Indenesia.  [iwoho 3s & (wenly—minute boat O
2ide from Bunsken [sland and & 45-minute e T T -
dzave from Manado, the capital of North Sa- I 18 M ; B " ﬁ : T“‘:W;Mﬁh
Lowesi. Bunaken National Puk has gained a _ @ anado, Minahasa - ' %“
worddwide reputation 11 7(s coastal ecosystems, | | % | mupx fﬂ::ﬂnrml 2 Ha.u'!:-w % E
aspecially 1gs coral reefs due (o (heir amazing .;':" -1 | | Bowdamis E ‘"“:""“""I:’FM* _y
r2chness and diversigy. In the mangrove forest _'-.;"'1' O, =
we tind 37 species of (rue mangroves inclod- . o nn
Ing old growth Sonneratia alba, a¢ 40 meters —1 - i




TINVOHO VILLAGE

The villagers of Iiwobo are an even misture of fishertolk and farmers, Mus-
Lims and Christzans, the pegple are hard-working, eager (o learn, fan-loving,
and the most gracious of bosts. [hezr village boasis every (ype of (ropical
environment imaginable, mangrove 10r€s(s,
coragl reers, seagrass beds, mouniains,
Gropreal rainfores;, farmland, & waterdols.
An ideal sefting for an education center-

Clockwise from (op loft: 1) (rodi-
tonal cakalele” dance, 2 sky blue
water and reef’ walls (eaming with
Lsh are a (rademark of Bunaken
National Pork, 3/ traditional kite
Lshing using 4 spiders web for baig
(o book), 4/ (raditional boat called
g londe, 5) The tarsier is an occa-
stonal resident of the areas man-
groves 6) MAP s¢at¥ Ben Brown
teacking the use of @ [hai man-
grove crab (rap (o 4 women s group.
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Vg ¥ USING LOCAL MATERIBLS

; 7. | It was the intent of the project (o utilize locally available, renewable building
materdals. We didn ¢ alfways succeed, as local builders are overly reliant on

Steel reintorced cement, bul we did use our fair share of local mater1als such

as; coconut wood, bamboo, locally made pozzolanic brick, and roofing tiles
Lfrom (hatched Nypah and Sago palm leaves. By the end of the project, we
did succeed in re-in{roducing the local
communify (o the (reatment and
use of bamboo 4s a strong
and sustainable nataral

resource.
Clockwise fiom boflom left:
I & 5/ leaves of the Nypah
palm  being collected and
ol -

Curned into (hafch rvof-
ing Gles. 3/ delivery of
bamboo hesded t(oward the
Greatment center, 4/ the
CORAL rbrary is made of
coconul posts, bamboo walls
and bamboo rvof lagtice cov—
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MAKING PROCRESS
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FiNISHINGS

Clockwise from {(op left:
1) fiont view showing library and plenary room on §3
(op foor, office, Kigchen qnd lobby on lower ooz
ﬁr@gz*azzzzd depicts the potlery shed for improved
cookstove produciion. 2/ View from the ocean show-
ing sudiforium and classrooms, 3) The Mangrove
Avdifordum has & capacity of [50 pegple and com-

| moends 4 view of the village, mangrove snd ocean.
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riNisSHINGS

-

Clockwise f3om (op 2ighi:

2 Ouater view of the CORAL Library,
donaged by the Coral Keet' Alliance, | yih
2 & 3/ Inside the Lbrary, comfbrtable bamboo seating | R
1 reading, and a vardety of materials relevant (o
cogstal resource manggement and the environment. |
4) A view from the librarys balcony of the CCRC grounds
and vardous sppropriste technology demonstrations; (left/
Fogtery shed for making improved cooksioves and day
bandicratts, (frontzight) Pottery Kiln, (back-zight) the roof |
of the bamboo (reatment 14cility.




Clockwise from lef?: :

) Day 25 of the bamboo fiuniture

building workshop, preparing for the

exhibition, 5) building & gazebo on (gp

of the septic (anks - # of these de-
stgns have sold so 14z (o dive resors,

5/ the bamboo (reatment center uses
the vertical soak diffision method
(see www.bamboocentral, ozg/,

£ punching the internodes of the

bamboo beftre (reatment, 5/ Aalf of
the finnifure produced during the

s workshop was sold at an exhibition.

the other half remains at the CCKC
which flanciions as & showzroom.
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PLERTSENS ap \ eIV — =
s e SORA M RF  [MPROVED COOKSTOVES

A g AN I
i f,'"ii b 3 ﬁjﬂ, u:‘.-""’ N The Indenesisn Cookstove Network (JRKIY)  along with MAP  and
: ‘;':,%f ':E_ﬁ:". '-lr*"ff 5 i : ' 1:1_"'}’:-.' o /- Yayasan KELOLA co-bosted a week long workshop on the building, use and
= e AP e commercialization of fhel-efficient cookstoves as well 45 improved kifchen design.
11 & -J::":*T‘ff;t_lrl," 27 ' Kesultantly (wo cookstove groups have been formed in Iiwvho, which
48 1 ::i produce (wo zmproved cooksoves for each member s houschold per week.
Clockwise

Lrom upper left: 1)
Lhcilitation of the 1m—
proved cookstove workshop
(ook place in the main office of’
the CCRC, 5/ Ibu Yemi making 4
one hole (asir stove which saves 55%
of the fiel used By (raditionsl cook—
stoves 1o the village, 3/ the group meets
once or (wice 4 week (o make improved
cookstoves for &l of (s members. AL
er several months 4S5 stoves bave been
bl 1n the village, each saving about
SO0 kg of charcosl per year, for
equivalent (o [L5 hectares of man-
groves 4/ team building sctivity;
Sstamping on the clay and rice
busks (o achieve the r1ght
conszstency.
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e W ASTENVATER GARDENS

- Clockwrse from [op Left

. 1) Emerald Stare of Planetary Coral Keef Foun-
dation taking measurements with local consiriuc-
ton team, 5) septic (ank and (wo garden cells
cemented and ready for the water seal test, 3/

4 30 specias of mangroves (rees and associates

weze hand raijsed in 4 nursery o¢ the CCKC The
Wastewater Gardens will act as & small arboretum
of lecal mangrove biodiversity. 4/ four local dive
resorts znstalled WWGs after loarning sbout the
CCRC s system, pictared 75 Lumbs Lumbs resort
5/ planted with mangroves and ready 1br (rear-
ment, WW{G s remove 99% of focal colitbrm bacie-
295, and 85% of PO+ and 80% of NO3, &) Planting
the WWG (ogether with local villagers.

w02 mmore intd on WWEs sea: www.pertiory
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NYPAH PALM DEMO TR

J
Wi
A group of school-qged children financially unable (o attend school are Sﬁldﬁ'zz}

v ‘.:__.L_ A1) )
ORI N
about nypsh palm 48 an educationsl actvity and also (o 4 source of sustainable i .Y, A8 ) 1) ' g}h'
The group leader, Ratna, is doing her undergraduate thesis on the collection and pro- Wi W
cessing of nypah palm sap.
: : ;
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Clockwise

trom [op Left;
1) Bxamining sago palm, & (errestrial relotive of the nypab palm, 5 In the class—room
learning the steps of nypah sap extraction, ,3) Heading (o the nypab forest, 4) Products
like nypabh honey snd vinegar are expected (o have & high lecal demand, 5) Beating
the infloaresence [fruif stalk) for 40 days (o leasen the tow of nypah sap.



risH SAMOKEZHOUSE

burn fael-wood inefficiently, and allow (he
mggoray of smoke (o escape (causing & health concern) before
ettéctively curdng the fsh. 5) Bamboo finniture maker (Pak #
J';lf" Kamal) denating time (o consiruct a fish smokebouse, 3) A used |
i drum was cat gpen, desned snd burded (o sezrve 48 & firebox, /
%) The complete smokebouse buili with bamboo, nypab
thatch, and sheet metal will smoke fish more B
efficiently and resul in & higher qualify
produc with & longer shelf Iifé.
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INNOVATIONS

Clockwise trom [op Left K, A ot Y _
) The bamboo fiuniture makers have "; 4 T,
bl therr own (reatment rfocilities on 4 smaller "!'E-" :
scale and doser (o home, ) the bamboo group bas also gpplied (o
the county government for funds (o create small-scale mangrove

| crab fattening pens. [lhe outcomes are uncertain, but the new spirrf
| of 274/ and error amongst the villagers is 4 posi(ive change in and

of Zgselt! 3/ Another Fdison? Pak Kadir s
brand new bamboo lamp.
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Clockwise from (gp Left: New fish smokehouse with day firebox;
new zmproved Kiln for mass production of poflery cooksioves;
Ssprced dried Lish recipe learned during study (our (o Kalimantan
new pojiery” cooksiove design.
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Clockwise from

Top Left:

%Z‘y'lli Coconut O
berng made; presentation
(o women s group about

vzzgin coconuy ai produciion
ond 7t health benefifs;
youth group makes and
markets banana chips (o
add value (o locally grown
bananss; various cakes
made from Avicennis

: mangroves Lor local
consumpiion and

3 commerzcal produciion.




g /;" 4‘} WX Sl 250, 2004 maried National Chitdren’s Doy’
In Indenesis. Yayasan KELOLA along with MAP bosted a
mangrove planting eveny with 60 lcal elementary school ¥
children, (eachers and several students from the Universify o
Sam Ratulangs’s Marine Stience Department. A lesson (ook
place in the Manﬂwe Aaditorduzm ézgﬁzf/ before the group
beaded down (o & nearby abandoned shrimp pond. [Four bun- |
dred seedlings prepared by the children several months before
were planted. 400 mangrove seedlings were planted of four
different species selected for therr
appropriateness a¢ (his specitic
planting site.




