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STz, TAU D ARBUMHERERA R O S
(3% 8 DK FE O AR PL O H TR
32,
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X 1. AFHECHHR L= AKET V—oa ) I —B kR
(KFUIARZT 2 =7 v C/P A RT)

=T OIRFEATHO FREITHFE 7 v—oa ) I — fFEH T, WAL, SDBEF Offl, §L1LE
(State Department of Mining) & ¥fii&- 95 (State Department of Shipping and Maritime Affaires) @ 3
MR DR SN TRY | KEEMEIEE)X3:12 SDBEF 2MTEET 2 2, BLBUED 2022 45 1
FATEAS  (Executive Order) (2 &V #lE S 4172 SDBEF O EAL#HIFHIZLL T DY ThH D,

D WEE I —Ta ) I —DEFEBKE X

OEURRE O i
3 & K PERTEBUR

©)
@ KE¥YLINL—Ta)I—DFDOE
WL B B, BRI A ORI

B9~ % A

@ WFgE - A ) RX— 3 ORI K DUEE

REHT DI & ZRAL DO HEE

® EMEMHOB@E &A= F— y T EE
U=, #FlcBFTA27—o2a ) I —~

DB & FEEDILR
KEE~—4T 4 v T BK
e S

K PEE PR B

® Qe

Fa O

IKPEW) L RAIE

R— I —[E & O oAk
=7 KEIC BT B ENS R e — LR
DEIE T A 2t h

WEEE K EETRBR RS o D RIRBUR
Mk LB 7 T OBRICEE T D BOR
WK PE TR O R IR D 7= D DEE T
B 7%

IKAEARER DIRGE

=T R KEEREO LM E LT HEE

TR BRI ALK FERF 2

®O6 06060 060

SDBEF &, Ve - MFEEHICE T 21 OME & LT, EAFImaeA LTS, K7
nYx 7 ME, A v RPEICHE LR 5 BF & Pethauikis ki (EEZ) & Tk a kg LT
e, KTV s IS & D KEERIIE SDBEF £ 2 A Y X ROFEFHFANTH Y [ HH5E
B C/P #BAIC e D, AR & MBI EEZ LD 223 5 AHMEFHE O R ESCEEIZ DV T AR

WCHEILTH B9 Z LIl d,



Q) =7 KEF—E A (KeFS)

HUED & =7 AREATBUT/KEEIEATE EALEN 1 B 2016 4 (No.35) KEEEBEBASEYE (Fisheries
Management and Development Act : LT FMDA) (ZJX Y, KeFS IZ[RIEOKEEIROLRA-E - FIH
(ZH D5 IR 72 HERR (REMIEEE 9 SRICHUE 3. L5C SDBEF OBRER I /3—F2) MfIH5EnTHY .,
SDBEF OEHED T T KeFS 78 £4R & 7o o TOKPEITB FE i S D, [FHEIZIB T, KeFS I3E R
DWHp 5 SAGA (Semi-Autonomous Government Agency) D —-D TiE A ZH L /K i i 72 Hk A& HE

(permanent succession) % fFOMERS (Ogendi, 2020) TH V., REMEZE L FERIZFRATZVERA DAL
DTLBRMEROZENEDLN TS, Thbb, BIEDr =T KEITEIL, ZivE TORMG
\ZIZBURFAN OKEESR (1991 4E0 Fishery Act) & (Director) . & 2 WEE HIZZENLARTORHR D
fE/KPEH  (Chief Fisheries Officer) (2 &1 342 &% KELIZ &> TH B AL T2 B & ITARAHIZ 5
720 | BRI IS ED B HEROBITIC L W Elfi ST\ 5, SDBEF IZEEET. KeFS 132
DEE T OITBERINHERE T 5,

KeFS fi#%X (K 2) o4 =7 /KEF# (Kenya Fishing School) (Z1X¥ 4% (Sagana, Kiringaya
A8) . J178 /1 (Kabonyo, Homa bay £f) . E L /SYPREINTWNDH, EERICBEE L TW5H DI
KT - VK50 - AKPE B 222 % BT 5 T IHIZT T D, FBOHEIZ K - TEERD
HMRESNTEND O T 4 7 N Y TIIREIZ 8 5 1 AR 1 (Kabonyo Fisheries Aquaculture Service and
Training Centre) & N/KIEZFIEDMFIE-WHEE L ¥ —Th 5, T VIR M@ A - BHOWHEE
=D ZENTRESH TV D PEEEFSICE I 200, LIzAi»> T, BT, KeFS 23lH T
Fihts L TV DB ~DOWREKEAMBERIHE (L T ZAFHE) 7'r 7T A%, FFEEFELRNY,

3 FDMACap 378 (2016, No. 35)IZ & ¥ KeFS I3LL T & & teklhe & Br- -

(a) KEEEROEHE, FrfialREeFIH . BIFE R ORI B3 2 SEYE OB 7o (R IFFE R & HefR; (b) KEEEIR DR A,
BEEOFAICETIBORERE L, TOFEMZEMR,; (o) 3 - TGS K OV ERETEE O F B O 7= 0 L
ZAER; (d) &7 = 7 HEAKE O EEB A OB EER DI DDA BT A v &21E; (o) MEDIRE, EH, B%.
P rIRe R ISR T D E RO B & X250 0HE,; (f) MEOHRE, EH. PR, R fHAO K
DOHEEZHRE L, ERT D; () 7= THEHEKENIERT & ko L, KEWFREE 2 LERTD; (h) KEE
REZTOEBCBEET 2T —FZ2INEL, DT 2; () KEF—ERZXERANBEZHEL, HHPH LD
ANBZBAT5; () KEBEFHICOWT, FIFREMGHE. EER. BAFHEE., Hik - EEREE, BN EMEE
OB R OMEA & EEE T 2, (k) 2, MEREES), 3 0EEOFHBIC AL FHEICETIENE
FEBHET, y=7 NS HEETH D, ERIXLAFHCRDIAEENS D HDITONT, 2013 HEOSKHEHHE
EIZHE- T, BUFERER L TITEIT 2; (1) 2013 F5HIEMHEEICIEW., BEREE Lhmo b, wEICETE
BEEE. &0, SN EH L0 ME»LER, JET 5; (m) ARAEERB LORM - BN - WEIEIIEW,
DML MBS - BIHT5; (n) DAL, TOEREEEICES TN, TR, BE. FoMmoFRE
WWEOVRAZTEL, Y— 20— KB ELIZENE RO, BIFE - REFEAZMDP, HETe9 MBS,
ZWbP, W, AT EE, BRAZT. £RRERICTT B; (o) Kk EBIEO T TOMBICHEET S, @Y
RUEA T T ORRICETT 5; (p) BUFAIT2E0REME. A, BIAEWH L, fERE~ORE 2Ll
3%, (q) BEEMERE. REOT., FIERMRE WO L, mAEARE, T, RFICRT 2RO & EAZE
HT5; (1) KEGTROEHGHIRE & RFHIFRI T O 7= OIC BB L S D THEORE & R AHET 2, (s) RBUFE
KO 201 ISR SERTLSNAERFREWH NI L, RERTEOESZHEL, DO 2EERETS; (1)
ZOBREE RI-T7012, VaAdry bR F X OMOBROBEHEE TR L, kT 5; (v) e - 1 E
e, IR N - WIAEOZENEGE L EE 2T D (v) 2 OEBEOFHNO TR COIEEO-AR,
FIE, = T REFEE, FRTERTD; (W) ZOEROBNERTEERITT D2 DICNHER, ZOERD
HEITI - 12 DO & e 2 %1795



Zuard wl Ll

Diiv el Gl
————————————————————————————— Crjef Earutia i
[l EEE]
_l_
N — |
Lo gt u- Cmzhurs [nharise Frsh Qualibg, Buenye Feling Lorzualn
Sescralarp & Lugal Dirrctnraba Saluly wnd Tredw Sebmu —  Gwrecm
seracas Uredcrals Linciosls Uracizrale
O rectaraiz
Fsherie Irnrvantian & Figh Caazliny S3gang Firasce 5 Supshy CE AN e Fe
Managrierr K Techinngy Deat fruranne B Srategy & Planrirg AcTodins karazer st fid i Reqit
Oy erationm D pr Irepection Depin Kabarmpa Dzt Jept
—| 1N & Adrrir,
E— sarcdards ard Warmrhasa 1
Complarce and
et Lomms

Sralegy &
— Parlorma-ce
fdanapement Dt

Oua iy Aavdrarce &
Ak WA mEnt
w

[X] 2. KeFS fAf%X (IR« KPEFFE)  Hi#h : KeFS, 2020

SDBEF OPE 4 2 /M EE MBI & LT, KeFS DM, & =7 /K ENZERT (Kenya Marine and
Fisheries Research Institute : KMFRI) , %~ =7 /KEEM it iltEAE (Kenya Fish Marketing Authority: KFMA)
r =7 3N FE (Kenya Fishing Industrial Corporation : KFIC) @ 3 DM fF(E L, KeFSIZZi 5 &7
LTCLERROMREEEZHITT 5, 26 OMEIT KeFS BNA T D IA&i//KFERXICET 2HEBROF T, &
WEAMEZ LB L+ 50 8P 2 S L TRV R O Nt L BT 5 2 & TE, ZhEhk 2 IR L
EFICESVWTERIYLENTWS, &5(Z, FMDA (2016) (ZIX/KFEMM 4 4 (Fish Levy Trust
Fund : FLTF) ORBNAEENTWD, BURIZ KeFS OMFIT BN THIZ X - T TV 248,
FERANZIZ T A B 2B R E2 MR L T MBINB M2 FF>Z L2 B L TV 5,

% 2 RPZECHHI LIRS 7 — 3 ) 3 —AKRE - WS DS IOHE

L B BRIACS
=7 KEY—E A (KeFS) KFEBIROMRA - FEE - FI 2016 (35) FMDA
Kenya Fisheries Service
b = T WEEKEERFSERT (KMFRD (Mg & WK iR O 7K FE - #85E - [Science and Technology Act 1979
Kenya Marine and Fisheries Research|ER5E K ONMERESAHINFFT replaced by 2013 (28)
Institute
=T KETEERE (KFMA) IKEEVIOENEL O 2016 (35) FMDA
Kenya Fish Marketing Authority BN RHRR i B
r =T RENT (KFIC) RM#EHE I L 5 & =7 /K &£ (2018 Legal Notice No. 214, Keny a
Kenya Fish Industry Corporation INED KEBIROFNZRAF)E  |Fishing  Industries  Corporation

Order
IKPERR e 54 (FLTF) K BE IR O Kl B PR 42 - #E7|2016 (35) FMDA
Fish Levy Trust Fund AT 2EEESD
w8

(3) 7 =T #FE/KFEMSERT (Kenya Marine and Fisheries Research Institute : KMFRI)
=T WEEKEERFZERT (KMFRI) OF%NLIE, 2016 420 FMDA il ERTD 1979 4 O B2 H ik
(2013 FIZLRET) IZHSL LD TH D, BLETIX, KMFRI OMEEIX. KeFS OFRFE-WH /104 & T,
FHoE TREZR PHIE D T2 D ORVFHY T — & - IGHA TR BT 5 72 DI NK I K& OV D ifa 3 & B ARIZ AR 2 WF
TEATH ZLIZh D, FBFHINEIZ LD BARNEE 28 L LTI TND ¢



fIEAERE Y, (AARREEIRE, EIRAHE, —AXA 2 KA AR RE AR AE
W, AKEEE, RIEFRICET 2 BHEOEROIE & 8% &
FIEHAT OB %S - 88 - BRI B3 B WP e O [F] E
KAERER D AEPEMIC B L 5 2 D050 - WEN 7 1 & 2 D5
WK - HEKERBEIC BT B KB B L ONE RO

Mk BREE - T OO K AR EE T 2 AR E 22T

WEEE & YRR DRFSE & BHE & > # — DFRAT

IKPEIRF B ~ORFHE - F 7T sk Dk
RAOSEERE, MBI B 20758
TN—xa /) =T DD FE

KMFRI [FZEENZ 12 ORI 2 A 2, AEBITEAFITH Y . £ OMIRFHIRO STHERITIE,
7 U VERD Y (Gazi) ([ZESN~ > 7 v —7HF%E& > % — (National Mangrove Research Center) 73 %
%5, ¥7z, WAL E= (Shimoni) |ZEVHFEEIRMHE L % — (National Mariculture Resources and
Training Centre : NAMARET, 3) M HERENE I L % KEMFSED (Kenya Marine Fisheries and Socio-
Economic Development) 7' 12 =7 hDOiE#EjE L CERTTH S,

3. 7 U LR E =2 8EE% H D National Mariculture Resources and Training Centre (NAMARET) (7£) .
—HME A ok (F)

TE =0 NAMARET ¥t 3, ABEEEEEMRR (B by 7 1538, ST R, FANRERE
BA, ULV R by VR, ULVIREBRILEE, 7T I 7)., BRI (BREX 7
By oo EINbE T AFREBR Y 7 HERER Y 7 BRIOER-EEM (fF IR
M. odrEs, fEHRLER ., MR TR D 7e b BRMEEEAY KES1.2 &, BB 5 H
KES2.93 f&, &l KES4.13 (RO PHR T Mo TR SN D, Hiki (6ha) 1XE=DREF
HHESER D 1.3km (B2 D 6kmF2) 195 T, WEFE025 300m (&S 5, WEKITMENS /A7
T, WAKITHFRLR U TRKEN D, FEAEFEICL S &, LU OO RN 23— 4
THET 650 HVE, 4/ 3 %A 7 L TEHE 1950 VL, Z O ASEEE 1 ho/B L EEE TV
TITNEEINDIFETH D,

s v K7 T7 1 100 ICOB AT =026 150 JTHED = /£ TR

o fJH : 80 ROBIAN D 150 JTHEF/EE TR



e F=a S0 T~ amnG 100 FVC/ERE TR
o T 100 B BTG 250 F R/ ERE TR

¥ =0 NAMARET WHb35 128 F 0 2 M RE F 80 USSR O S8 AR 4 B2 70 AR BH D SN B A8 1
PIKFRIE DR A PE TIE— ISR EREIN T, =7 TlRF & A b EER 7, I
DOWCHE AR EIT 72 < — R PR S EFEREE T, 2 E N ORFEXGFE OB R )3 FE
WA EEHNL L TS LERH Y, BEOHEENEETE D X 512251 EOHFE AL
Thsb, abic, BEMEEEROOGEEINAEMAEREITEE M BIEICEE 5,

@) =T KFEW i ERE (Kenya Fish Marketing Authority : KFMA)

I =T IKPEEM T ERERE (KFMA) 13 KeFS & [l U 2016 4FI2/iiT & 4172 FDMA 12 X 0 5N KGR &
T2, FEEROEZOBRMEIL 2020 FF £ TEN, BUEBAMBERT TH L, KEIZFTA2EIZHY |
FHAFHIERURE A (2022 4R 11 H) TlE, FEREROKPEWHEIZEI T 2 #o38%, Mg Ehm-<Cm A
THHIRHE 7R & ORI TG BN TAA E > TV e h o7z,

(5) =T faFEN*: (Kenya Fishing Industrial Corporation : KFIC)

r =T N (KFIC) 1E, iR X U@%E‘e‘ﬁ HIEENCEF T DEFEDORL & R A RET 5
LIk =7 ORERE L NEICET DM XU OMOMEEER & R 2T 5720
IANF11E  (State Corporation Act DZA7R5; 214 5 : Kenya Fishing Industries Corporation Order, 2018) |
DERVLINTEHERETHD, BENIZIE, F=TDXKETNV—Ta ) 3 —Fﬁ%ﬁ%o)ﬁ@*o
E LT, WEIRERBARET 272DICE AT DU T N = CHEEEREA TV D IR TS K
PEMIRY (X 4) OFEE OB EELABAED KFIC O EHEHITR> T D,

Fishing Boats

Mombasa

4. VU h=KPEMNTHEEKEMZ (£ 39)

U U h=IKEMTEARZIEL, 77 =7 EEZ NCHEZIT O KENAM GMEFERET) Ny %
KB TE D REEZ 2 T D, [FAlEsRiL. £ 3 EEOKERHHO Kilindine HEA) S & 5|2 0%
oY == (Likoni) Ml (KeFS. 7 =7 in &K, & YV ROKERNEE LBV =2 =77
EHER A OE AT BRIOHIEERH D) 1[THD, ERIT2H3TT20184F 11 ANBIED | i

4 Likoni V% & A2ERE : 2020 4E1C 6 U ATk L. 2025 EICHAROFHE B THBREIND T 7 U Wi KOSV EIC
BNV — N oA ENERT D ETHEHIN ARG, FENERT 5 EmEienESns ) U h=if
HWA~DOT 7 RIFEEICBL 2D,



2021 4F 11 AIZH 1 #IMR5ET L,
KIELEM DK

IR /5 Z B X D30k _ L OB TR A R LB 7228,
SRR, B 2 W TEREITT TH o 7m, FAOLBIN THER I ZARBE 72 - 7223,
FIHTHhNTH Y, A EE TN TAE S USRS TV,

=7 OKETN—Ta ) I —FEDOEO—-DTHDH VU N=/KEMTEAMHED 90% DFkEH
137 =7 EEZ KON CHEET D3R OB (225, -45, -60C) O & (whole-round) & 5

FIEE P 2 BrE L7 (Headed & Gutted) DIRFET, 7%V 10% I3 CHEET A HEREMRN S

&%1mc)ﬁﬂiﬁéﬁukﬁofméom XA O EERR 2 2. 595 &4/ 150,000
b DOBIFERZEE L H 100 F O (70% % 158 & OVE OMAINEELEL | 30% X - i)
EHWCE DX 912725, EU-BAKE- 77U B2 ERaHe s LTHRESNTEY., &Y 30%

FENTISICHE SNDEHETH D,
#3. U U b =/KEN T A A gk O
Bl e
1. A 150,000 /AR SEMFEIA T A LEES (BEAFE 124m HEAG DL )
2. BOK T4 300 b/ H
3. I REORE i ax 25C 14 A F 7,000 bY . -60°C 22 HAF 500 bV
-45°C : 3 A 1,500 b, -4°C 2 2 A 1,000 b
4, fEf- BN T T3 | 100 b/ HJFEHEALER (80% ~ 7 1A, 20% % Dfill)
5. s N T T35 100 b/ B JECEHG AL ER
6. ffy s T4 50 b/ B EUEHSALER
7. fk Y 500m? (20 fRse B+t U A ~—X)
8. M FAE P % 500m>
9. PREHHli A ik 200 7V v hVT 4 —E LR
10. = DAt BEARAVER 3% . 7K QLR - BT T it B M OISR BRI S AE B i
—E P =
Hi# : State Department of Public Works, 2021

(6) MFHRFTEDOKET NV—2a /)
— WFEE OWERITITIUL T O =20/ EHEBE N B L, HriC

gl —xTa 3

— B RS

I ICBERBIROCOIT B D 2B (=T #lF)R & F V) Th D,

F 4. AFATHIM Uzl R 04 ST

G2k

B AE

RALIE

=7 EEEES AL (KNSL)
Kenya National Shipping Line

M s g LI,
B Ok

P )5 2 |Company’s Act Cap 486 (1987)

F=THER (KMA)

Kenya Maritime Authority

W

MBI 2 B, i,

i

7R
BE

Kenya Maritime Act No.5 (2006)

INUF ) WEHFAR (BMA)

Bandari Maritime Academy

(ST R S

T—xa ) I —DFFRRE

Presidential Order No. 233 of 2018

1) 7 =7#%FR (Kenya Maritime Authority : KMA)

&:75®@$ﬁﬁﬁff&@ M BORAEEFHE, fin & T ORATL 2 IETEREORE &
MR 72 E R s Ess & 4%,

H. BT @R, &

BERPLETH D,

B AR AE
KeFS (Lifaf# & 5K PERIROBE Y 2 F - E &2 B L L,
TR B E L TR T2 L W BORH 5, RERINT KeFS (1T

IKPEE RIS 1T

CKETL—xTa

W LTI
HEFERITIEMONAITORESCEME D
MZ THFER~D M



AR U U~ = KEEN LA G i DRI & 2 i OALBERE /)M BIZ XV . /=7 EEZ W TH#:
23 A ANEEE O KA TR A A Z ORBBIOKBT T AN TE L L OIS, FIZyr =
THREE DO RN 2O LT, =7 NRMBEOREMAIMICEIRT 2, £O0ifEFRIE. 7=7
HOEIRFEBFMFSEAT (Kenya Institute of Curriculum Development) . 47 - ik £ZE IR (Technical
and Vocational Education and Training Authority: TVETA) & OB R FH 7% (Ministry of Education,
Science, and Technology) & 471 L C. MEFEACHE LEEMItIC BT 2 MR EKSFHAET O Y
X2 T AER LT, BB INTEAY 27 AIZL - T Jomo Keniyatta K%, Moi K%, Technical
University of Mombasa, 73> % U M “EA DS FOUFE T DAL (Degree X° Diploma) 21— R %
el LT 5,

2) NUF VMR (Bandari Maritime Academy : BMA)

1948 £E72 5 1977 4 TE /NI AR RIS T 7 U U BRI $kiE & g8 438 % L Tu 72 East
African Railway and Harbour Corporation DEHER . 1980 412 [EN O ML HZE Ok E 2 fgfr 3 2 720,
=T PEIBAFE (KPA) OWNEHHEREES & U CHRIEE & S/ IBRAHME 217 5 578 (Bandari
College) (Banrari XA Ut UGECTHE) ML &z, BB, W7 7 U 0 O b - NREREOHEKRIC
PE D BIRRY 7038 & ZARMICKIIG T 572, AR OB #PFITBIEICE 2 F TlRAICILR S T
&7, 2018 FFITIT T —x = ) I —BORFEMEIZE D IR B O AME RO T O FZHER & L T
ALEFHT BAL, [FAFEOERS No. 233 128 0 N & U EEL#4%  (Bandari Maritime Academy: BMA) (224
i S A7z

BMA [ZHUELL T OWEEE 72— 2 (L, fkky, i LEtyit, WED 2 BT Craft
Certificate = — A KT} 3 & T Diploma =— &), FHWHE (2~20 H) =—A (STCW HEAGEH
STCW fHiE, et LV, #dkeRomis, Amfdh, Bk, 2 & tamEmiit:, ZaEik
M), ROWIEBIEEHO 7 +—2 V) 7 v N7 7 —0i#isgE 30~50 H) a2 — X Z#HtL T
BV (BMA, 2022), Zh b a—ABEICLERPHENRR, M. BHEBR, MEHEFELZMHATND

(145,

-y
| e
WL A% =2 —FIfH 7 — v MR EE Y —r g v JKPE 20— A2 R 5t
5. 3 Z Y MR AR OO —5

BMA (% 2 AR5 KeFS &1 L TR OTMEBROTZDICKEa— A 24 L, 5 4FH
T 5000 A\DETADERZBIE LTS, WHENEIZ, 1AL, KEER, STCW FEAGHE . 1B HEA
E5EE . 10 HEMSEEEZ2 5T,

u

5 Standards of Training, Certification and Watchkeeping for Seafarers (it & 0 3l K ONE A% ZIEA A ONZ XY (B 0D FL 1)

o

10



(7) FOMDKET N—x2 2 ) I — R

72T = 3 ) = KIRICAEE T D AW R A R DT R T ORI T RE A B IR A x5 &
LTHY, EOOTRAEVEESTE D ANA—T5, Th—xza)/) I—BUROFEIZH > TiL, EN
B LOEBER R - REFH - BB R S L TIRIEZ T A MEN D D120, 154 - Difi:
Wi - PR 72 E 2 P9 DA TBOEBE & OB I B ELIZ 72 > Tnvd, C/P BB KeFS OIEENZHRFIZES
HORNWELT O 5 > OB 255/ L=,

R5AFETHH L -FOMOAETNV—o2 2 ) I —BEHENL

PRI THnE BRVATS
=7 WAL (KPA) NEEHE %22 0 7= [E N3 T O HEE L [Kenya Ports Authority Act, 1978
Kenya Ports Authority KBS DR - R - S - I
=T R K (KCGS) WK & & Te [E N AR O 5% . %¢|Kenya Coast Guard Service Act, 2018
Kenya Coast Guard Service 4 MEEETRORHEOEST (No. 11)
IR FEBAgEA T (CDA) I = T U R O #E A B % G B 00 5K |Parliament Act No. 20 of 1990 (Cap 449),
Coastal Development Authority . k. Eh revised 1992
=T HAEEYR (KWS) |7 =7I1280) 2 BAE Ok - & Parliament Act (Cap 376) of 1989,
Kenya Wildlife Service . BIXOBEEOHBIT replaced by Wildlife Conservation and

Management Act of 2013

EFREEEH)R (NEMA) BETICEA 542 T OBGE 4 %9 % |Environmental Management and Co-
National Environmental F 72 HHER ordination Act No. 8 of 1999 (EMCA)
Management Authority

1) =7 (Kenya Ports Authority : KPA)

=T WRB A (KPA) 13 1978 4£0 Kenya Ports Authority Act |2 & 0 3RS &tz NEedkZ &7z
ENT X COBBOEE L KBEOEH - HWHlZ2H 5 At Th D, RAOREEIL, A XV ART 7
U Jrextt (IBEA) MWBUED =7 - U o X % G te i EIRETH DR E 24T > TUh7z 1890 4RITH#I Y |
=T =R EPEORETH -T2 o NP HEEOEEE P S LTREL TS, KPA 1X, H
EEE S f (Kenya National Shipping Line: KNSL) KON =7 -7 =V —-#—E R (Kenya Ferry
Service) & F|ZIEKACHA  (Ministry of Roads and Transport) DR FIZH 5,

FEUAYIEITIRT 7Y A HI TR RO TH Y . WET 7 U IHl~DOT 7 & 2 2 deE 4 5465
[EIEE DAL AL & U CHUR DR - B3 - IR O NT L2 Db TEE R A V7 TR TH D, S HIT,
EHDZ A (Lamu) EEEAE LA—FX 2 FAET IBICET 7V W E2FBEOT 7 U B KEEHE
Wrd 2% LAPSSETRIEE 7' m ¥ = 7 FBRHED LN TEY . F=TIFRT 7 U H O 2 K@iz a3
HUHEE T Y | WEEEN =T - T —T3 ) I —ORBICEDHEE TR X,

KEFEDFHRIZE L T, EIIKEGERICRHEDZH DL INTVWLIMMERGTHRETE LA
o b E2 K-> TR0, ZO—EE LT, KPA 2MpF 5 MICHEREMMER T 25 REE 7
AP T DR A HED TN D, T D OHIFIREEIZKEG T Sz o —3IxE o IR ©
EONIV U =0 TEEHOFEE LTS,

RMOMWHE LTZ U LA E= (Shimoni) ¥ (X 6) ORERRNKRE I, 2022 4F 4 )b
BB E D TETH 720, EHREDO AL R BTG O M CERITER T\ 2 S, BEFORIEIC
PATIZH RS SN DAY (30m X 150m) (X RBIE AL S 5 R CE HMEERRGIC D, BEFO
BEABITEWA L L CikmE s s, Ekicix, & Ui - s, SUKMR, AP A %

6 RO 1 HIARTHE (265 KES TH) 122023 4 4 AICBtEEN., AT oY/ METIRF 2024 4E 10 A
F80% D LHE T, 20254F 6 A £ TICBHEOTETH S (il : MARTITIMAFRIA, 2024)
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6. v E=ifalk

2) =7 (Kenya Coast Guard Service : KCGS)

=T inRERPER (KCGS) 13 2018 FDin &L (Coast Guard Act) (ZX - TRALSALIZHT L
WHEBI T 5, BRALO EER BRI =7 KN O LRI K o TR KES100 {EFE Y23 Kb
TWhHEENHIKEZHULE LMV AEVICE > TH<Z & T, KCGS ORFSIE T L—xz 2 )
SBOROHEE LIRS BIE L T\, EHOW RIRZ 7R EEBICEEN LD, RuEM bRV
2> B RIS A5 72 RN (i S TRy, KCGS XS BEEE TR EE (ERG, MEs. i,
KPE, BREE, 15, BREER)T) TR THRRINIFHESIVEIRL, ZO T TRIFERS

(Technical Committee) 2NEE T2, BUR, AT 2 M ITIEZET—% (MV Doria) 7217 T
H5,

KGCS 1%, F /3% D KeFS AT & [A] CEHPNICATRD N B 0 | KeFS 725 Hm L T2 EARIRE 23,
WREESL, RS PGV (MCS) ik R - HLH] (IUU) e Sl2 oW T 54
B (coast guard) =° KeFS kB, BUKESE 72 E/KEATERIEMAER O E 6 LT, BEREITS U T
BEEmLTND, HETHEHASNZERHIAT e Y =27 FOWHEY Y —XE LTHLHEHATH D,

3) W EBAFEAFE (Coastal Development Authority : CDA) % O Jumuiya ya Kaunti za Kwani (JKP)

IR FEBHZET (CDA) (X7 7 U 77 Je R - o e i et T - #7845 (Ministry of East African
Community, Arid and Semi-Arid Lands, and Regional Development) O #UIsBA%R23HTE 5 6 B %
NFEDO—D2Th D, Wk (Garissa B2 3Te) &7 =7 @ EEZ A BARH Y Ml & 55, A&
LB AYIZH Y . KABIZ County Coordinator Z Bl L T2,

CDA % 1990 FFDRE=E No.20 (1992 FICIE) IC X Wz a7z, HRHE, 2010 FFOFIEUWIE
IZ RV RES NS (County) (T K 2HLTG /3 HERIEEZNVEAN SN HHIT, AEITRIRIEICH > T 8
2SDOM (Provinces) K& Y 26 DU (Districts) (2571 HAL, KHEBEIZ L » THA SN ER

(Provincial Commissioner) 23#E1A9 2 FHREEMERITTBUX BT 23 LD 4L TNz,

HITE, MEIEVEIAMEZFF SN 6 B8 (BEo N, 7 UL, XU 70 ZF U= FABE
WX A # %#~7 (Taita Tavera)) % 2015 I HUBGRR 5 1 ) B 22 O, € ORI BARS IR EEAREI & L
C Jumuiya ya Kaunti za Pwani (JKP : AU t UGET NpEREiKRE ) 2326 EiF7e, JKP 2 H0
BRI & Lo UG E BRSE 1T, FFERE. B HEs. VX7 A—T ROFEERICE-T
Fhi STV D,
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CDA 137 =T RMGEEERIET Y= 7 b (v Fa—THKeY v IO FA - (R#EGE) ¢
EEZ i7" m =7 b (ffpofits) 82 firofFE#E & UTER L TWDHA, Wb /IR
I 22T 4 LULOIEENCEE E 5TV, — 7. JKP X, EU X4ED Go Blue 72 v =7  ({%H
EUR2.75 57, #EME) O EFRHEMEE & Lﬂ%@abﬂ\éo BIe | Hge R eI BE 0O N O CDA 23 - T
T2 HUIEGRE B BR R IR RE D £ < 1. BITEOHLG /0L TR 6 BR3SE D L7 JKP 12 K » T
INTN5,

4 r=7%LEW)E (Kenya Wildlife Service : KWS)

=7 BEEBME (KWS) (X784 1989 fFDiEaTE (Cap 376) (T & o TRRAL S U7z SN BUR B
BT (2013 OB ABMRGEE HIECTRIE) . =7 OFABYOEBRREDOREE Z O IRE &
BHAEITY, AAEMICIZE LD 8% omiE%E HH 5, 23 DES/AR (National Park) . 4 DD [E 74
X (National Reserve) & 4 DDH > 7 F 27U (Sanctuary) OFH-EHZT-> T, AERAD
21%. GDP D 12% % 158 % 3 - BUE RIS =7 55 3 ORF R OBUCRK DO TR & 70> T 2,
Y77 VBED 90%., EOBLERINAD 75%1% KWS OBHEEBIC K> Th7zb I Tnd L &
N,

T—xa ) I — | LTIX. 4 >DESE~ Y 73— (Marine National Park) . 6 > D [E SEHEER
#[X (Marine National Reserve) 723 FDLRGEX & IFRHNTIRFUHBIZFRE SV TW T, HFEAED O
T T0D, vV A =7 THRBIIEEIE SN TV T L2 b— g Y B OREETEB O Z 23T
PITWD, MHEREX TIXEEEENII T2 523, KeFS X KCGS & /) L CEERERIE AT i
FoTWD, KWSIEKCGS & RIBRICES M4 > T\ T, 5:&%%;33#@?“5 EWTED, REX
OHOWFEN TS BMU A 3—) fER (Community Scout) & HIZEREREHESLE —F OIF
FHEBZ1ToCW\WD, 7o, E—F~v 7 u—7 OARRRKEIHH %ffﬂ—'flLE/J CHeRB - FHI L TV SR

FICHEDS S BIRFEIFE) TH H SAM  (Strategic Adaptat1on Management) % £ L TV 5,

=T OWRFICITEEREN 2B R A INAE TE Dk A3 5 E—F (Lamu Island, Che Chale,
Mambrui, Malindi, Watamu, Kilifi, Kikambala, Mtwapa, Nyali, Diani, Gazi %) 20N, #9 (hae—V >
7) R~ VU AR=Y 2R L TR =7 BULMHEEM 2030 TiX, #FELV Y v — (Beach &
Marine) Z %7 7 UVBDE & WA CERIEEDO®mWBUCEIR & LB T D, Er A Y v U oR—7

(B 7 : 2 XD GINEED Mtwapa £ TOIRE 12km?) 1, T4 v B ERNET S OENEDE
BENRBHNTEBOVWEAKBEGDO XS THsH, KWS [Z8E- B4 4EY - BES  (Ministry of Tourism,
Wildlife, and Heritage: MTWH) (ZJ& L T\ %, KeFS T&ECARD KEMRE ) & OBERTIL, AL %
BUCIRBUEZE I ZHEMAZHEET 5 L 5 RiIEE) (BIXIEAR =Y T 1 v o U TREE~DOREMREE) 1%
HRDBOFETTHLID, [ThITnRu,

7. ANV ENEEAE (U o= 7)

13



KWS (& Naivasha (7 & £ JEPE 90km) (NI FEHKEI & L Tr =7 BEEBMHHERT (KWS
Training Institute: KWSTI) Z#E LTk | BAEN - BREE BB HE R 3 OMIZIKPE - AT B3
% BN RFRERE  (Diploma, Craft Certificate) 452 it 5. C X 2L & L CTRRESNL TV D,
KWSTI (3 1975 4RI BF AR E BEO BORERIAIZ ML 5 AM B RO T2 DIZERIL S, 1980 FIZBREh
Too IKPE-FIEMHE 72— AN EZEN TV D DIE, YIFOKEITES BB - KEESR O T THEh S
COEREBTh S,

5) EZFEHE LR (National Environmental Management Authority : NEMA)

EFgREEHER (NEMA) 1% 1999 4 0 g5 E B %% (Environmental Management and Co-
ordination Act) (2K > T, F=7EOREICET 5 FEMEITE U TR S A7 MM ST BUR# BS

(SAGA) TH %,

TNh—xa ) I—|ZB LT, NEMAIZFEIZ 2 DOMREA R L T0D O BRETEAA L M)
NEMA (3 E U EDOMBLOKPE - 5l - PREF K2 LT LT, BEKEPERR EETORT —7
WNE— LW L THEORBRENM 21TV, REFEZRITT D, FEICLDRECHSITHT
DB PRETNTT 0= FaPIETE RPN H D, @ THEKKERN] « KEICHEH S
DHEFERERIC OV TRERELAITV, FFAREZRITT 2 2 & T, KEAYSLEREDOREEIT I,

222, BEKEREDKR

(1) 7=T 2B T 2KERM (WK & O k) 8
KBEMETE RIS 2014 425 ' 7 12 2017 4R THd oo
LEZ S, CALBEHIERICHS (K 8), MNA s
NI D KEW A E RN ERINIZS <, 2014 4ELH

F TIL90%% (5O TV ITETIERI80% & 72> T

B, PUKIE OWEEFILBEFA SN THO5E28, 1 I ——

PENCEEI (RRC AT D) 1. TR —

HKETHVITEAEFIHEN TV RV E ZNTY X8 KEWEEREOHES (ML : KeFS)
5,

(2) IRFEEARDIRDL

=Tk (2010 ) 69 FiX. MHEEZ B RREEE L 2 OEIRORHE TR 72 B, FIH, &
L R s BRI X DAV By 2 EZ ISR T T D, #iF0MEZ E D TV D IRNER
4FH 1L H 2 ETIE, [E LR (County) DBUMH T ZALH D RINEPIDIA & HEFRZ 2 BLE L
TEY ., 47 OFEILEOITEHRER & W /1 Le S bAKEGIROFIH - - (RELATT I,

BARBIZIE, SRNZE O P HIBRFE R IG - 72 B HE A B ZE 1 (County Integrated Development
Plan) ZFREORMFEESMO T m& 2% TIEH L (Public Finance Management Act. 2012 4) |
BSRIANL 2 1 T4 (Min. of Finance) (ZHRHT 2, KERIZOWTHEEFEMOBEIEE H D &
SDBEF 23K PEBUR 2 HE, ARANBURIZIA - 7oK PERHREF 2 E LI B4 (IS, SDBEF iz
R L CMBE N TRAG, ARSI FEICOWTENERT D,

ARIOBMZEBHM TIINE 3B (771, FU T 40, BUAY) OKEREENENLORDHE
HBMU (ZRfH - T L 7=,
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6. RHAE THIM L72in S RE D /KEE R e UF BMU

BB PEJR 3 L OV BMU 44 i KPEEFG
XU 7 1 BROKPER) XU 7 488 XU 7 ¢ BROKEEFEIRDL
2H0 T x0T 48R A7 = —A/XA 1> A~ (FRP#R)
R N XU 78 | BMU I @hHsR
NN XU T8 | RIS
70 LERKIER VAR 7 U VRRKEEZFEIRIL
H 7T VER A7 = —ANfay hA b (X7 —HlE)
X7 a= 7T LER A7 = =AM oy A b (EEINL)
U NV EKFER 2 NER E N R KEEIRDL
EUNRYF—L RE T F LR EUNANY e —S b ERERG

17 5 EF (Lamu, Tana River, Kilify, Mombasa, Kwale) OfafE/EpERITRFEDOED T, U 7 1 AL
BIRD 51%% 5, KOS (12211 hUAR) & EF s (K9, 771 (5,011 k/A4F)
ET A (4,666 b)) BIRWTIRIERNE L 20 3 EAEEIBESIRD 90% (21,888 b 2 /4F)
KRBT LCEY, Fr=7#mfEEOR LM TH S, o, KN IT HEKEMRES L KeFS ik
B AKX 9ITRT,

% RUKFERREAL | KeFS WhEK ﬁ%f%fﬁ RIS R OHLA
Z A 28 9 4,666 = Kilify
HF U R— 13 4 552 ‘ = Kwale
U7 4 47 6 12,211 Lamu
F N 8 6 1,726 Mombasa
aya% 13 3 5,001 = Tana River
A% 109 28 24,156

X 9. 77 =7 I 5 BR OV A e &
High : ARAAE B (SDBEF 2016)
ERKE R E S (RE)

(3) =7k

7 =7 1% EEZ142,400km” |21 2 KEEMI#%LE (Extended EEZ) 103,320km’, A&l 245,720km” D
WOFmA%EERL TS (K 10), ZAUEEL 580,000km® D 42% A4+ 5 HFE T, £ 22 DK
PE - 1225 MR E IR e EOBIRART v vy VORI KRTH D T, DL BARFIA
FE T, EROFZEDEZDITTEHTTE TVWARY, 07D, KRB 7 v T 40 7 LALEMN T
LbNTNDH TN —xa )/ I —HORICKT 2 EROHIFIIRE U,
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Kenyan Bank

'S EXCLUSIVE ECONOMIC ZON|
i 5 142, 400kn

/-

A e T,
: .
e s
= —
4 . % T TR i row il
Nautical Miles ! s ~ A2% Nuutscal Miles arveR. T——
Fiometers I W BT W T TV T R R -
3600 " T T
2 e ¥

10. 77 =7 OHEfh AR R KIR CRERMIRL &S 2 5 L)
Hi# : Survey of Kenya, 2009 7> 5

1000

.
LB

4) =71

=T IR EORE L BIUIFEHRORE LY RE<ZT 5, A FEBHOEREK OKE 100mF:
JEET) IR REEDE (South Equatorial Current: SEC) & B 7RiE X it (South Equatorial Counter
Current: SECC) 23HFEFEID OB AZTZAR L TS (X 11) (KMFRI, 2018), 7 =7 iR ITIE M BRI
AV REBEE TORWTWAIRT 7 U it (East African Coastal Current: EACC) 23124k E
LTCW5, ZOWRIZK L TRINWERIZZR HIEHE S A —2 (NEM) 2BEBT 5 10~4 A OZFHi
(AU b VGE “Kaskazi”) (ZIFHHITELS 2 D ERIIERROoNC 2D, Y~ U TIREEM 75/~
U 7§ (Somalia Current: SC) (ZHIE 5 & &43ii L SECC & 72> THIZHN TV, ZORED
SECC 2 KD b BT D (7 =7 ALEih & North Kenya Bank: NKB) TILIEEKD S & HIF 5
N DA (Upwelling) 233435, £/ NKB 1T KEEMIEIER NN FE 0 S IR > T0D (1K
10 ® 200m R CHEGRTE ) 7o, WIEROBRT L3 0 I2ih> CREKDBREIC LR T2, 5~9
A (AU B UFE: “Kusi”) 1Z1%, EACCIZIBWE & 72 5 IR (SEM) Ak L, JitisiE 2m/#p
iz T NKB ##x CTAb B L. SC ¥giiZfi i~k B9 2%, BRI & 700 D3 O ik —
RNAF—[TREVDT, NKB THEHIZIZIH - T EAR DR O OWKEILZ ORI D1F 5 2
%< 125,
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Bathymetry Bathymetry
Northeast Monsoon m) Southeast Monsoon {m)

A0oo

oo

2000

e

1. A > FEEERO BT 56T v 2 — W & f T v 2 — 2 B ok
SEC : Fi/REWEIT. BEACC : 7 7 U AU, SECC : FiARE I, NEMC : dbii~ 4 % 2 71 Vil
SEMC : B~ ¥ B A B VHEGE, SC: Y~ U 7 H#Efit,. SG: Southern Gyre (FA#iER1%) . NKBs: North Kenya Bank
Higt : Kamau, et al. 2021

BATIIEBOEE /R I X TNARREREZRBIZLTZO L, KBTI ALX—IC L Gk %E @
U O O JEREAEFEME 2 1) S B RIBIG A TER T 5, EEE, BHA v RETIEER O~ 7 a iy
(FAL L ANTF AUXE) OK 20%03Md M i, =7 EEZ WTHH 15~30 5 k> OlfafEn]
REMEDH D & XN TS (KMFRI, 2018), L2vL, 7 =7 OWififEZEOBURITKE LA 3 2 18
DThY, ZOBTENEERDIZAO T LIKEGT T 52 LN TE TR,

(5) VTS P &

WAEOr =7 Wi EATE (FAOREE) 1320144 F TiX 10,000 F LA R TH 7203, T DH%IER
25,000 R URRFEIZ ER->TWD (X 12 /8), 7272 L, BEREHLEED HiEEE R Liz7-H T,
BN 2 7201 TIEZ2Yy (KMFRL 2018), HAAZZ5 /&4 72 v ififé & (Catch Per Unit Effort: CPUE)
EHEERERE A IS U8 LWVLERIECIE, SNE COMBEIC LD AEFEEO 25 GRE L 2D (K
12 45, Manach et al. 2015), KMFRI (2018) X% &, =7 EEZ WTH#H:H L T\ 2 =EREE
(Distant Water Fishing Nation: DWFN) @i H & 23 % < | 4% MCS (Monitoring Control and
Surveillance) 23FRIL S NAUT S HICHFHAEES A S5 2 L b PHISHTWD, MRIEREHIIKPER
HHBOKAT —4 T, ETCOHBENEELZIT L0, TOEFITNV—2a ) I —REICE 5
THITRE L 72 DB OMBETH D,

0000 o Demersal i Polagics % Sharks &Rays
& Sardines A Cruslaceans o Jihear moluscs

=
&

Total catch (thousand )

¥ ERE2E gazegea

Years 18:0

5. E
® B &

1960 1570

X 12. 7r =7 w2 E & OHERE (. Nijruet al. 2021) .
FAO VG2 LI HEHE L7 & (4. La Manach et al. 2015)
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Bt Lo mifEAERE D 25000 o /4ETH, EEZ N THEHICHEE A GEL Sh
150,000~300,000 ~ /4D 10 43D 1 FREEICH &7, EIRE PR 2 GBI E & 02 HIREDIT R 2 5
FRENCATOBHIE 2 2 2 L IFBUT 2 > TV D, MR 2 NEM I & 5D SEMMZ oW
TEHEME & REREOFREERMB LS ChHD L, RO ENHLETE D, MITRIDZ LW
MO R IT NEM #123 SEM 1 L 0 < e T b (K13 78), UL, MATHES D@ 4E
MRBEDWIET — X 12X b L HALEES )Y 7= OifERITMROE N 4~5H (SEM#]) oJ
PR O e 10~12 A (NEM #)) KV bEv (X 13 47), FHIAEE & Emif e 2 Eae ik
2 OIXMER & 503, SEM T HMATRE) O @ i 2> THHRC X dud, NEM#I LV $7-< &
ADIRIENTE DR L H D Z LR,

_ 1600
< ~ 1400
5 1200 1 +
> S 1000 - *
s Q 800 4
’ S 600 1 ¥ o3 ¢
=]
< 400 4 PO -
200
r 0] I May ) [ ¥ N 0 i e
Sl agh m Sharks Halumnurars B CARLacsans a = = E 2 ta 7} 3 L:
mNemersal = g ki m=Hal 2 % 2 _?, {:, a (U) 3 é.

13. % U 7 ¢ B0 2021 F-OFMFEROHER (£, H#ll : KFEICTX I 7 08L0 AF), &
=7 EEZ N TH:3E UT- MM O 0= (kg/1000 hooks) DHERE (F5. Hidh : KMFRI2018)

=T WIS T A OB (BX) ICXko T, &M (lom DL F), HERZERE
(10~20m), {32 20m LLE) 1200 50T 5, 25000 b RRE & S5 Eimm ik in e &
D 80% ITFAMMIEIC L - T, R0 20% 13U L BB ETEESINTND, F=THFRRITE
640km (Z 197 DKEZT LR H0M L TR (K 14), FEHFTUL 1. 7km I —2DRIFRIZ/2 Y | D T
WERETHD, T5, XV T4, ZULVEIZEZL ML TWDT2D, Zabd 3 BBTIEE HITEW
BEEIZ7 > T D,

KWALE MOMBASA KILIFI TANARIVER LAMU
14. r =7 ik DK T Hi L - KMFRI 2018 7> 6 7ERK,
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KPESM] (Beach Management Units, Cap.378, 2007 i1 7. 2016 4= FMDA Tikik) T, BUF (H
KL OER) X BMU %3237 L CKGIT Y - AKEGEIR - KB OE B - i b, mEORIRIE, KER
s EE R b EER SO LB ELED DL ENEDLNTWD, LR o> T, 7F=7 OKE
ITEUE BMU zid@ L THEAT S 505, 187 5 BRICI3KEESEO 3L F Th % 84 @ BMU L7k
SNTELT, FH-EEOADNENROVKBT SN L FET D, 2O en, LilifEr—2 0
BREMESCAT272 IUU DAL W FICEN D ERICR > TV D, 7 U LEOKEREIC XuE, A8
PED TV L IBERE A (KESSke) Z#ET 2720, —fRIICIBRIZEDBRET 2B S5 2 &
bR ENEREL Y IR R DK E D,

(6) FAMIAE

2016 FFDOKPEFHE (SDFBE, 2016) (2L D&, 7 =7 OFMIAZEITIL 13,413 ADBEL TED
17 % T 2 R 7= 70 WK EEY) OB ENEEF TH D, WARENT 3000 T, 73.4% 3/ T X —
(CF¥) 4m &) T, 221%05KEM (14 7.5m &), 3.1%72% FRP #ffis ((F5 75m &) THD (X
15), 72720, AEOFETHELIZZ UL « 2o - XU 7 0 OKGTHTHELEZRY Tl
FEEEVERRE X 0 b FRP AR-CHRAMEOEIIHEIMN L TV D HIR 2 1) 72,

T_'! (Punt ) =T O A4 7 (GEH)
‘ (a) AiEf Mashua+ih M
(b) AKi&Ef Mashua+iil
- (c) FRP Pt
(d) FRP i+
(e) 57X — (Ngalawa 77 ~ VU 5 —
) /N Rb
() IX—+/ SR

FRPﬂE

gL 1‘
(Mazshua)

HE (Paddle)

X 15. Fr =T IRFOIIR 2 A4 7 OEE (EEBRERZZ 7). RERE I 0EE (EBRERTZ 7).
ASTHE T LR (TREHR) Hi#h . 25 713 SDBEF 2016 X v {ER%

=T O CRFRCETE 3 AR o8 e A — ML OEBECHERE (Fringe reef) 2L TEY

(I 16 76) . BEROBEIR L 72> TWnDd, U —7 OWANTIKEE 25m IERREIZ 72 > TOW TR~
Y a—THRRREICEEL WD (FFICT L - XU R—ER), T apnEvl Lz AR oo
AR L T T E—FIXEERBNEFEIC R > TS, UV —7 L BB ARRZRDER S
TV DUHE A FERREDOIRBGIZ /> T D,

KRBTV — 7 DA B BINIIRLS 72> TE Y | 1BFEDH 50~100km O FERET/KEZE 1000m (22
L. EEZ O#M% (200 #EHE =370km) 13 4000m OZEGEMUIITL 725, FEE RN 15 R

(27km) FCTOWHKTEERBMEFEET O EREHETE LI LIRS TWVDR, U —7I13F
DL LTI I N TIY | IMANEA > FEEICESEE LTV CRIRRDUZPA & 135 70 0 4 BRI
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U, KEEMOSMER & S35 ERE 200m ORI HIEFE S 10~20km BEORRECH V| F el
xtge & qu\ér“ﬁai’é%)b\focu\o L7eMo T, BE 4~5m fBEO/NRI A FTA LT 2 AR
FHDL LTI T EWVHE THREEZITo TV DICTERY (K164 U 7 4 MhOIERICERA
IZEEZAMN&E T (A-B D)) OWFEWTH NS ), W76 640km TIEHIENILOME 4 4~5km &
% &9 3000km? O FENEFHEIZ 3000 O & 13,400 NORERNEE L, 7 =7 O e D
8 FIAUHE L CAFIEMERF L TV D Z &2 5, WRTRNLMEIE S A= #ICiZ ) —7 oRMIT

DOEEIZLEL 2D L, BWIEGIIFISNICKERAE Y LT\ 5 North Kenya Bank X° Y —
T &EMEAERERDFE LX) 7 4 BV U VAR EO—ERITNR > T\ D72, FEE DFHIS

BT CRMCERO O lNBE SN Z itk D,

i.—._J Marine Protected Area

—— Coral Reef

River

L] Town

County boundary

mss===_International boundary Malindi MNP

= {vatamu MNR
MNP

1] 200 400 B0O

5 BREANLDOER km) B
Kilifi & 50 100 : 200 ) 300 370
— — 0
o e— —+ 500
FHARBESE | m- 1000 *
> UEzazan oM
EHALUTERREM = - SE 2000 3

157 e - 3000
Kisite MNP - ——

16. 77 = 7 B EBg = OWEMEDO I E L7=3507 (£, H# : NEMA, 2017) . SEH0fASE O J28 B3k
(#5. Hi# : Survey of Kenya, 2009 X ¥ {ERL)

FHAEAIL Y — 7 NOmEOMIRREIG ICEL 7 A IO THE, 203 — 7 &EHERE O Tl
BOEME (XAHRE) 2R L LTS, EHLTWDREL, RILME, FE0 ., KES| &/,
/NREEHE (Ring Net), KSR, EMEAH Y, 25 TRED 715% 0N EINTND (K 17), 728,
LMD B, £ 747 A MAITEZEIESNTWAD 720, #AEORILEE DT I Y —I272-5
TW5, SEOFHAETE AT efEifikiEz oz sEI T s

i@iﬁ @, i@i?’é%(kg) % %E/ﬁrg:
FILHA 7,395 31
/747200 2,120 9
FHY 3,278 14
JE5IEH 2,196 9
Kep gk 1,275 5
INBYfE#A 1,270 5
ERE 289 1
ZDith 6,343 26
=1 24,166 100

17. ZfifasEoifaiE (2016) HiBL - SDBEF, 2016 X 0 1Bk
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(7) TEERTGAE DG PIRIL

The Status of Kenya Fisheries (KMFRI, 2018) Ti&/ =7 iy ClE I T\ 5 E72AIC DT
DEFRDZ FLDTND (£ 7)., WENLFEBENERITEVE VD EEEHEANGHEESIND &
T, V=T REMARR TR -H LESHRBE TSN /MUY — 78 (TA 3, N7,
T T X XA OME) FIX, BEEORD . A XN RO SRR 7 L ol RIEE (L
) ZaRTIRAREORE CHRERINTWD, Fio, EBEZENEL TH o/ o (7
VO, A=A NT 7= H3 Y OMEe L) bFMIREEIC L S0 LTS o2
KT, FEIC L2 ZR IRV BSBEEREREBEHESN TS, — T, EEL LTIl
D N1PRELINHE D HEKR L TOWRVIERRIEO FEIRETH D, dmifrha 2 BE0E L TV 5 K8
FEMAIE, BV A EROWTELEEREICRELH DL EINTND, ZRHDOREM (FAL -« AN
FEHERM~ 70 f{@oh ¥F) 13l b mW 2o, EEIEITDEORE TS mWIEE D RIAD 5 2h5
DEWIRIETH L, MEE CTHLMNER S Y BUEFMEERSMERN L T2/ o Tl £
TS ZEMEEL VY,

7.7 =T WEHERIE D T A O G IEA R

X EFERD REFER BRI 5%

N — 7 R 7 A = Siganus sutor, X7 Leptoscarus T T W, YA i/, fafE
vaigiensis, 7 7 % % A Lethrinus lentjan LRI . SRRSO 2L

~ 7 v RN | Y A Katsuwonis pelamis, “5/>% Thunnus| 71> A 130 MEE |12 8-> TRERIZKERIES
albacares, A~ Euthynnus affinis ., MOFIMS| 2EZR3H Y, 1ZEALORETE
AT Thunnus obesus, * 73 % Xiphias |YW ESIN VAN
glaadius, ~ 71 % Tetrapturus audix

i U 2 < ¥ Penaeus indicus, 7 T-EP. R BREBEERNAEICYEL 52D
monodon, 7 7 J1P. semisulcatus, = AR B B
= ' Metapenaeus monoceros

D 7 e e | =X T Y Panulirus ornatus, # / 2T |#ERF]H RFIHBEWDGENE Y — 7\ F1E
TP longipes, = FTEP. versicolor, % ARENE:
v~ A B Y P penicillatus

JNe HR AR Iy < (7 V) Rastrelliger Tfa e T W« S5PTIc K R e e i
kanagurta, %A U 71~ ASphyraena HDH
flavicauda, X7 7 —#S. jello, =¥ 3
Y Hemiramphus far

JaXy Y J aX V) Y 2 Seylla serrata 7R A

M RELE f 2= ) X Amphiprion allardi, A 7127 7 F| O TRl | —HORE @RBNA A ST
E XA akallopisos, ¥ TV ~X% v Fx 7 |ififE LREL, BRI LD GO
Pomacnthus imperator, %7 Y v 2P FERPKEZN
chrysurus, & 271X > aP. maculosus

F<a NAR Y~ 2 Holothuria scabra, A >~ | iR BEPRIEIE O 7= HHLI 3 W FE
2 H. nobilis,

= U % ¥ & 3 Octopus cyanea 1 4 7 ) PSR (Vanga, ¥ E=) T

NESSY

HL : KMFRI, 2018 KL Y {ERX

D DOEPRIN S BUED 7 =7 FAMEFENRELO 72 O O FARR 22 FEHTITR D 2 SO 5 Atk
MWEZHILTND,
1) Bl EEE . mEETEHEH Y (MCS) EERZE (IUU) O, M HR#EX
(Marine Park <° Marine Reserve) 72 & D EXiE ., BMU & BT O K EE JR O I [EE B (Co-
management) 72 & & Ff L C, (AL O EIN SRR COREIE 15 T b,
2) MERE~OEL  JAMEE I Om EA Y U — T SMAOIHEIZH T, BIRIZRB DO H 5 M
il 2 i B 7 ik 2 B AN L TR 5,
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(8) FEAMIEZED & UEZE T FE ~ DAL

RO 200 FEED 9 B 1) 1XT TITBENZ 72 > TV DR A Skm LN OB EEIE 1 %2 T
F25Z e TINU EEFRIRNA B ST D 2 & ZBET D 70D DORUUEIER 72 %R T, FEEMIZELY
DIKPERB PN —FZL L Db o> TV ATEH Th D, BRLZET HIEE TH 528, EEEH O BIHIZ
Lo T EAPERRENHZ TO T LV,

2) IIRFH OKEGIRZ RGeS o) L& EJRIEET OB A L > THICHM T 2384 T,
WAEEROBINEO O EARNMR L E 2D, ZODIE, BEFr =7 OFMAE Tl I
TWDERMEMZ A7 (K 15) %, DMEREM (DX —, F 4m &) 226 KAUKEM Mashua <0
FRP #y (10m BA L) OMERIEMICEZ TWS MEN S DH, FFMEECTHEH I TV D TRk
(X 18) ®, /A (Ring Net) & FEMESEH TR Y £ O 728 & 2 BOMFIEHELE L T
Zals

AR CHEI L 7= 7 U VAR Gazi IR CEIZ S iz, ML OTERIR "IV o s (X 18,
Mashua) (% 10m & & C 40Hp OMp/ME—HZ FEE) H & L TWDH0, AL THND L DI ->T
B EEMBEN N E LTHEATE 5, BINIZ =T « VL) D20 2% (Pemba) D
RKLZEFEIOAM & ICHENTE T, BF KBS 1 B CAESE- b 0T, @ik 6 » HI LI
MEREROERNLETH D, SRIOFHETITHMT D22 LN TE RN o725, Lamu £ North
Kenya Bank TI&FEHI 2B D Mashua TIEMRIAN I Z bt T\ 5, b OHIkmIZITHi
TN EMCIERALE A | MOHIBICHNTBIRT 52 L CERERD ZENTE L EE XD,

X 18. 7 U LB} Gazi DI TEIZL S L=/ N4 U S 2B KRR E Y (Mashua)

FEMEIIAE A A2 RIUAREMITHEREM CREEREICES EN, BE 15 14U 27km) LLEO
YR CHEET AN H A D, EEIZIZA A Gazi DI TEIZE S -0 X 9 12K 20m LL T O
HEELBETHINFEOERB CTHREL WD Z ENL W, MITVEEIZE L T &5 - O KRN

7 7 U LR Gazi e CRIER SN HEMEIL 100m FREE T, M8IXH A v LRI TOEA W 15 A > F ThoTo, i
U—T DN TH DN | R CHBIcE <, K 15~20m & EWIFR T, JKITEZ T REHR L2 0 A ONIC
SRS D, 20~40 NOFALE THEE LRSI @I 5 & o NIFHEK L THRERHA T, %0 oFMEI3MH L
Mo &K D, WREH - CTEEREIED, ABEEZENSIRNESIZT S, BT I LIZITo 08, B
2 LA EDIRAE TG IZ im0, B CHllE L b#¥ET 5, AREND G S E AMTER LT
RS A AW L, IS END LT & HET, A UREHT—RNERIBETH LN, EFfiICLY)~ T ae
Kingfish 5 S £ 8F 25, ZNOORBAIZTA VIR T —L 0 b EME < KES300ke TH D , R
WBRERERHDN, BNEXI—RoOHRTI b bl ebdHd, 10 AN 4 H D Kaskazi (21X H 30 ko
WET MDD, ¥ =T hORENKTRE UG CTHREL TV D, RFHEORHIL 11 A28 S izn,
EIERLTWAIOTIIEZ o F =T HIMMNRES > T e, 5 A2 9 A Kusi IZITVER RN THIETE RN
H2Z W,
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SiBE LIEAMEDH-CRAANHEIND Z L D3R STV 5 (Bett, 2018), Z D72, Small-scale
Purse Seine (Ringnet) Fishing Management Plan 73 2015 fEIZAERR SAL72 23, BIFE £ THRR I LTV,
Fo, W77 0%, Fark < ANARIEEIZ otZ)i%ﬁf\ODﬂ”i“ﬁi‘jt%b\jtﬁ”lE@ﬁ (w7 aoh
TR ) ExtGl L b DT, FEma A EENEREICEELY 5 2 wWNEEM (o
T 3R 8) IR LTV,

HERFEMBE DM OMEIRT 21213072 < &b A — MV OKIED B DR MBI | JAEED
AP MEIT R D, BUE, 7 =7 WIBR (KPA) 1XIRFHD 5 B 7 A0/ NIR IS 2 H4H T 5
HEAMED TR, BERO@Y 7 U LE D 2 = CRAIOBEERR NIREFH» ThH D, ZhbDif
PRIZIIM TR MY & BOKMEE 3 M 2 AL, G bk S 23 ETH 5,

UL, fRE BRSO TS /BBE LA L WA NEBERICE > T, ZOED
BRI THMNETIRET DL 0O DIXRS R Z TR, BUUEO Y —7OH OIS TH . L

DRIV D EVEE A — VNI O O/NEM TR TE 2 0WENRE L, V=T DN~ Tk %
FTHZ LTS HITHEE LV, FAMEICH D 720 OYERZEM 2 Bt 3 D I XIR I REFEN MBI 5,
ABlOFAE Tz Fx U 7 4 B Watamu @ BMU Tl
200 AD AL R—E no%@ﬁ%ﬁﬁﬁéﬂfwéﬁ\ & widvaes @ @:
ZOH T/ O EERE R T A > TV D AL 4 4412
TP IV, 95% UL Lo RITEE A TR A
Bt L TV A RIERRORETH S, N X UK
TORFFIUSHIC LB e STCW HEAGES L ft L ~rimz B @
T HI2IE KES135,000 #6720, 5 DYLA L-/LT s Ndow
FETHFRMAVGETEHS, HOARELTOSH | |
BRSO, IR U -l A ST Y L BRAPEN: ﬁ%wo_~-
B. KeFS, KCGS, KWS 72 Fi2 X » CTHHIA /e fg- &
BTN TEY, WOTHREINLREErHLZ ™
LH 5, REFFREBOILEE L TR LD & ORENEHRE  snelyesch @
WZEFE LT,

e HIE. WIS A O m W KRB SSEA TN S 2 &
FH > TWT, BUNOIEEIE ) E T2/ SO ETREN
RSN TWDZ L b L bhoTnb, 201D, i QP
HEWFE A H Ea—TDHE, 10~40 v A AP ETH
MTTHEZLTVWDEF 9, L LIS /N3
FETLOWRBICHTAD &, ZERICIIRFRWICBE L oo ge
TRY P DRGOHEBHLI 23~ A VENIZE EE2T g 19 o8 [Hk BMU A 28— 0
Wz (K19), i AR =1 B B SRR - e gS

o OEET)T, INETHLLERITIHIRN TE HERERKOIMZIEA T D Z LITBLFMEN R,
Bl 21X, BMU 235 H#Efit L TEAM Y 2 3Kk T 5 70 E OGRII 75 K 2 D 720 R O ik E &
MEREIRM O AE IR D OITEIE Th 5, BUNOERZERARTTA © FE#HIRMEE (Public
Private Partnership : PPP) DOIEH Toh 5, KEMRILZHRD & 2 R A 72 ST EE B >4
SR AT > TR ZIEA S H, BMU A =% FHE L L TEH L TH b WERIERINZB5E S

® Mombasa®. Nyali Baach @
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HHLEWIHIHETH D, Bl I iz
EREMICL2ANKBTEND LI
VX, FRICHBEARTSICTY 72X T
XLEERSL—FY—ThHodD, HE
7 ERERMOFTAEEBEM L 700 2

NG

Do HEE

B DA 1 EOIRBLR 1, FA0EE
DD YER R E R L C Y — 7 OSMAl
OMEDORFHERZRETEDH L1
5D, 1) fsERE S o ko (PPP+
SRS, TEMCEMIREDOE A, B X
O 2) /N DR (I 5 BRIT 7 4 20. 7 =7 BURF O A 1 ENR BLEUOR O Rk
TP, Wk - BOKMRXIC X 2 ii@iit) ZEhEd 5 & RIS > T\ D (1X20),

BRI Z O XS RBORICI > T, IWE3RE (T4, U740, 7 U LHEL) @ BMUICHERFEME
it 5L TRV (KFIC, 2021), SEOFEHFIZ, ¥V 7 4 E D Mtwapa (& VR E DR OET)
kBN (K 21) #R22WENbolc, HERN L, ZITH-7 BMU 1L 2 OBHLOMH O
R A MEFF 9™ 2 B BURE oL B R IIE IS DWW T O RO ER 3 20 < . fiE 5% 2 ERER LS
T—ELRICHD Z LN TE TV o7, SDBEF EU ANV @RENS., ZOMEHEMEIE L
THEAL., EURBEOHHELZ L TR0 E WS RELZIT -, 2 OBMROEMIE A ARDOIR R
WETEIANTDEHDRDOT, ARORRE ARE U =27 TORWTHHERIZRI L, Rl
IZHLE STV % KeFS IRECEVKERE & AARDMARRE R S L EEE AT L ENEX
b, EBRIZ, E 3O Old Twon BMU O /K555 Tk B ARO H b Fofis R FRP IR 238 5550
LTHY (K 21), BARTOEE - ffHFESCHERE BLOWC o R RASH X & B 2R HMERBRIZ 22 5
b,

- EREMBA
(PPP+ &R 1R)
- TEMA - AR B A

5213(:7155
-5k R HERERRE

™
"E
A

" /T“ﬁ

- FHRERCERRRE
- RFIAEROAE
L4

21. % U 7 ¢ &R Mtwapa BMU (Zfit 5 S 7= HERZEAL (a, b) .
[HE >\ Wk BMU O /K585 CRIZE S vz B RO Hdy Fnsis ! FRP i

(9) EFEIRERBLOHELE

VA > RIEEEHR O~ 7 n 10D 20% 23 S U5 47185 C. 7 =7 EEZ TZ D 20% 8 H4TW
% & Sund (KMFRI, 2018), L2rL, 7 =7 i RICITERERZEDO KBAMMEA TE TEOREY
N TALEECE BN 7e 0o, ENIAETRION DS WEMHEOE I X DS LGS Z &N T
ipote, BEED LN TWEELYAYTOY U h=JAEOKEN TEAIEHILZ ORNEEZD
ZEEAME LTS, MIMEFIZEZER L TORNA, BRI CIC RELEPEREM MEA T
X5 L9 moTND (¥22),
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X 22. VU b =/KEENNTAE A ek O BRGS0 h o KA Sl

=T ITIX 48 DEEMDBEEIN TS (B AP EEOHEEEOAFREE, F=T /EMIT 10
£ WERL VLR 2, FERICT=TIOKGBT SN T LERIL 1 5 R85 (2016 4F) 1I2iEE
720N,

r =7 EBZ NCHEEET DIITIRIEM DL 72 < &b 30% % 7 =T [HRNTKET LARITHiER 672
vy (FMDA 2016) 725, BUED KB FEMIIT- 21T 2720 TR B OM EINLRATE 5 X9
2725 TEY . FEEEICITE ETERRICIEE SN TV AEAERZ N E ST 5D, KeFS 1L KCGS &
W L CEARL-EEL- G (MCS) Rl 23 b LT\ b b oo, BIERTA 3 2% BU## X MV Doria —
EDOHBTAMER R0 RRNTH D, Bl =T 3R Z M - 7 ifEfRER > 27 4 (VMS)
%7 T v ADEfE (Collecte Locarisation Satellites) & 225 L CTHEfii L TV D3, ZZRIELOHNNA H Y
2021 4FiZ 8 » AMEAR2ME I LT /=& vy 9 (Nation, 2021),,

YU b =i o/KEMN TR OFHEIL, MCS REE#RYE (IUU i#3E) Ombic s TR¥ET A&
Y AESZTTAMEREM O IEY & r = T IOKBT DI E O T, FERICIXREEEEIC XY
=7 BRI S U OAMERER ORET 5 2 sk . BEERBICEEREDOREL A X 5
(¥ 23) 1T7>TWD, ZOTZDITEMMFAHE D N B ZH > TND DB AN VPR 21
U bhzifdEdliia—AThsb, TG E->7IE
2 THREFOECRM A RN ERI LT Y., M
1000 A DR FAL B F AR O HARILERK T X TR0,

MR 23 BR%E L 72 ik BB R0V R i i B3 %

] EFBRELCENETOLY 2T MMIEFRMICED S

YAt hn N5, ALEmEEs & LAPSSET [BIEE O Sks a4 54

—— ST T 7Y R ORI A R D SR
o]

A Rz T, HROEMMEREED 25% (46 TN %
HHRL TV 74 VDX DR DRL, 77U
DRGSR FEEMAGE & 72 2 BRI e ifgiE 7 L —=
a ) I — DR ER- TV A,

)T NSRS
IMIEEMRE

] 23. - = 7 A eI SE AR B AR

(10) v fi 225

FAMEEL D L CTHREE L TV DR R ORI ) 2 AR 2 72912, KeFS CRKEERRF X
BMU %3 L C MCS 3k, TUU Jf3EEHE D 72 EORBI 2 EH 21T > T\ 5, [/ CAKEGFE~DIf
BIENZIRBST 56 9 — 2D HEZ, BEBRITH LWRBOAELZRMT 52 L TH D, FRIZHER
DEFNZHILOWEELNOEE~ORIREZEIET 5 Z &1k, RN RBANO A2 HIETH D,
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EU XD Go Blue 71 ¥ =7 N OREREFR TH D GIZ &4 THEME S TV DREEENFE 3 TIaEbe,
W LE . ARERE, W LORE DB~ OIERIESL Y A% U UV HE, SME A¥ — N7 v TR
S RINERR & W) LTS LR A B Tun A,

WHBREORRIT Z N5 OFE L FRRIC, NREHORBEEOBK &3 Ric L Tk
(2 X 2 BREEWEIN O ) DI SRR DR DO — 2> Th 5, MR EOKEMZ TR S 729,
WEMNFHITRE NN RT KT —URb 0 | FUEAT (k) 28 2 &7 < Hig=
2 =T 4 OFEEBERNTE D0, FMERICE > T
DORBAEEL NS ZENTED, HRADHWELEERDOKN
50%ZFIEIC L > THEESND ETIZ/R->TEY (FAO, A
2022), FHIFBEM B ERBEL TH D, o

=737 70 I KEET 4 F B OFRMIK 2 5~ OFEGE
HpERLY T TWAERIERETHLN, ZDIFEAERT
FHASROAEEI £ 5 (R 24), WBEROFERILHBRIO T -
FEL DI EF S TWTHEHELLIZELTWWRY, A
PED 80%IET A NT 4 TET OEFHIZL D H DT, WEER 24. =T OFGAAEPE (2016)

L IPEIREE OB B SR X < BB, H A gt - SDBEF, 2016
FEAMPEABIAORBRICHI AT 2 Z LN TE TR, ERERBO R KOMEIX, {5 2150
LD E NN L LRSI N TR, BfE, 7 U VE Y £ =T/l o2 s
(NAMARET) OEZBPFHFIZNTND,

FARD B EREL L 72 Fl s 2 > CRBRINICIT DN TV D BIEMEFE L LTI V7 7 4 v 2 (90%)
ERT (10%) BV, v~ r/ua—T8 - -7 A7 17 HbRBRIICEM SN T\ % (KEMFSED,
2020) ,

TF=TDINT T 4 aBHOMEE DI, 1980 FRIZF U 7 1 BB Ngomeri THEHi S N7-pGHET
EEM TS0 =7 b (FAO XELXGTe) TERAMICIEA LI-HADEFIC#M S (Mirera, 2019), —
BRI O~ e — 7RO PIC @R S, MW EFIH L CEREEKORZHRELT O 2D
Bx i AEOHANFRBEHICIRAT S, YT~/ — 7 OARBNEEESBER I L TE LT,
A7 = BRI T — A DO T~ a— T R L TR AR S s, =T O B
TR EDOREIZ L > TRET L Z MRS O HITMIEEI Lz, hida#8 2 T 2000 4L
e, Bkx 72 R =2V BN R R a7 ¢ xfge L L7 HRIBRBEE LS (co-management) D ZE[E:
FELLT, vl u—TRKERLE LEREBHOBRERSEE IV T 7 40 ¥ 2 FBIEIC X D AHA
FEBEME LEEFEICEEL, koI 2=7 012K IVT 7 4 v o O/NEBHEBTED MG £ - 72,
B2 2011~2017 =D 4R 32 152 D Coastal Development Project THE L, 2007 D 5 7 /v—7 715 2015
BFIZIE 56 IN—T1CFE I a=T 4 NEAT-, ZOMIC, EEEHIFETEe»D 3.5 FAED
oo ZFEEHBEIAI 2= 4 IITFERT R —XERSNTED, REREICE A HEEEZRII LT
FFEZR TR HIIER A e T 0 7132 LS FERHUE EIZHER L TS FEen o7z, &
7. REFEH 2R LB CTH D720, FEEROKIERIERIT AR RBEN D L FE LT
BY., NT—0OFELNEND RN D S,

~ 7 a—7 AR Lo B L T A M e e, —EBR O E AITO U A
N, FAROEEERK & 72> TW5 (Mirera, 2019), WIRHIXHEO —EHTHD L INTWBH=D,
<7 a =7 PEX TOIUEHRHRRBOEE FIChH 523, thich, BREFEHF (NEMA), LHIFHE .,

—UTR /LB EA
7,000t 300t
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TN—xa ) I —KERRRELEEEE FEL WD, BHEMIC~Y Y 7 e — 7RO KEY 2 F]
MLTERRFEII 2=T 1 LBUCPEERRBEIT O RIT N v "\ —DM O s K< 2,

O XD RREESS LT AEORMEZ BB L725E . BB R OFhEm 2 #5552 &
FEERITITEE LY, ST 7 ¢ v v 2 OFRBRIVEIAZ HANAIIZHEE L TV 5 KMFRI O #&FEE 5
A BUEBAREZER LTV 2 0%, KIE~OMRERERIEOEATH D, r=7DINI T 4
2 MFFEOFFHELIT 1.5~3B/m* TH D5, MEHERM (7 4V EOfl) TiE50~100 2/m° &
EETEEEICTELLD, RIERAEAEEDOILRNBAIRICR D, ERTOVE=DF{S
NAMARET [3&RA5E T LT O AL 2815 L TR R ORI E SR EESND LT
(213272 ) OHIRIAKLEETH Y | WAT L TRFEE 2 - 7B AT O gE- E 42 EDH 2 L b E
&5, [A KMFRIFMZIL, BEGERGINDZIUTIEES RV Tk a I 2 =7 ¢ Lk
FLTAS ry FEEZTO-TVDEWNWI ZEThoTe, ZNETIET 4 7 BT ONKEEFT X
<ML TWDLEET L—LEAMEML ST AEBZMEH L TWED, WIROEEZZT 5D
DB LB THERERE LOMBERN D D720, mEERY =F L (High Density Polyethylene:
HDPE) ®OAEHE 7 L —LDEAZK>TNDHENH ZEThoT,

K7 V7 TERLTWSMBO HDPE BIEAR ORI & LIzl 2A, AHET Y =2 R T,
ZOX D REWORENEZTHZE UM LTI E I NEWVIREEZZ T, INT T 4 aDERE
ENE BB AEPEEDRHEL SN TWDIME T V7 OFFETIEEZTRY AND 2 S XA EILKOUE T
HY ., AHETED LS Bl T2 Z LITIXERITH DS LB,

HEFEORE CTld, %Y 7 1 &8 Watamu ¢ Dabaso Creek Conservation Group (NGO) 23{T-> T\ %
Jax VAP (mud crab) OFEIAZ YT OB E/H/T, A7 V—Td~ 7w —7HKoiRHo
HTEBE 2 1K 6 TRERER T 2 kR REREFELIT> TV D NGO (2011~17 45 D
Kenya Coastal Development Project/ WB : KCDP |Z L > C34%) T. Hi5tCiX Crab Shack &\ ) &
ZHT LA T LTIRITEDRITAAL Th D, v~ 7 m—7 O Tl L7z 250g YA XDl
N=l T AFy 7RO A 7 A AN TOMAEIE LTEZXTS500g 12T 28 BAE ThH D, M
R LVA T OREMAT, SMBICIERTE L Th 2R, fEREORIT 26 T, 2010 t-> T,
LENERET 5720 | T 2fd> T D (X 26), KCDP/WB Tl [FHED & 51265 Che Shale
THBULARTNDUVA R T AR LT/ 2x ) T I OFEIasR R O R AT o 72D, ZAvE THE
B =DAEFEIZITE > T otz

WETOE 2 70— OO
25. % U 7 ¢ #B Watamu #1135 Dabaso Creek Conservation Group D~ > 7 10— 7 £ D5l

WRRERIAE, 7 U VERDAEES (aa=7 4 —) ZHLICEFH 1000 ~ (EHEE) FREOARE
Z EF TS (Msuya, 2022) & &R, BEEN—ZATIIRLHEEDNRKE WEEST CTH 5D, 2t
G FEIIALEEFE O Eucheuma J& (“Spinosum”) & Kappaphycus J& (“Cottonii”) D T, Off-bottom
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monoline #HHE (EHIRFICIT T T 2 WMV A L CCHICHE A X T 7o n — 79k 5, X 26)
THEE SN TND, 45 H R CUIEDRGERIIZATRE T D, 1990 I KMFRI (2 X o TEE N
TR S, 2010 4E12 27 U AR Kibuyuni THRAID RGHEBIEI MG E > 72,

26. 7 U VED Gazi DDV EEFESE O Off-bottom monoline k5%

77V T OB TIERE O X =T OEER (PP 0 - RN Bl A IR E &
T 11 bMEOERE Q018 4) Nd b, 77V I RROAEFERD 92%% %) BaE BN
RKEV, TF=7 OFEME FEHE OO OBEIZL > THE > TWD, £, AFELHERD X
U =T RRKOBMNEE B S E 3% C-Weed Corporation (Kenya) Limited °H > /3L Aliba
International Company (285 (HUffi KESS/kg) AL TUW\5, WEEEGHIL, WIHIBERE N, #bs
BBt g ¢ EOFEENZVE, I bRBRIPEDRIC L D [EEEBXHSIR N H 570 L
DL ORENR oD, FIMRFEIT T =T IHFICHRER L T BREMICEEICIANTND)
PR & O SRR 2 A 7 — VT v T CE HAlREEIEm K. T —m a3 ) I — DO EEXIREES
BTHLM, FEAKA L JITIRE > T, BRI MR 2 & 238 RINE O 2 i 72 -
THEY., WA EZOle~y—0 7T 4V TRHEBLETH D, £72. X (ice-ice disease) DFEACM
DEFHOEEFETCREBIENEEZ 2 Z N7 V7 FE TSR S TR Y FRTO R D 22
Th b,

223 BEERFF—DFEE

WEEKET V—2a ) I —(ClTDH FF—FE T a7 e LT, UFD 2 ORFEERLOT
HD,
(1) 7 =7 WK PEAE 2R BA% (KEMFSED) 7ty =7 b/ EF4RIT

=T R EAR SRR B3 (KEMFSED : Kenya Marine Fisheries Socio-Economic Development
Project) 1%, 7 /—=xa /) I —KERRZE DD 2 —— MER L LT, HHRBITORESIRIC X
D 2020 4EDD 2025 EETOHM TEBMENL KT V—2a3 /) I—Tnv=y b Thd, BTH
[ 1{E USD T, ¥ LRENHOBTHLEL LI WRFaIa=7 4 DA EZ L LTS,
B XA KPES B & LT, North Kenya Banks D % A $87fa%E, /Ml E X8 (ringnet) I3, /I
$10 - ERASE, Wi ER, Z il BB LONE TofRERETOND, 20T e
DR T Ly MRS L, PR3 ODEEBER L ZIUMED VT HR TR SN TND S

8 Hi#h: Project brochure: https://kemfsed.org/wp-content/uploads/2022/12/KEMFSED-Brochure-Dec9.pdf
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1) JKEERORWIRRREE rTRENEN Eod 7= O L & 3 (K Hl D fi b
O WEKE7 V—x a7 I —FEEHIR (o BOR., EHEE, BRECEOERT 7 R,
b. VEEZE [ EHE (Marine Spatial plan) OfERK, c. KPEFFLREITRIL, d. 7 — 2 IR P
e. MCS, f. #HE)
@ IR EETHEOKE (a. BMU X°F Oy U —7 &l U7 L RE EIRH O (b, b.
HFEE X (Joint Co-management Areas : JCMAs) DFXE. c. fLMEREFHA D EM, d.
R SMS B AT LS
@ A7 T8 (a. KFEBEY &2 kv 7 a v (Uvubi House) DR &% E. b. BEKME
B QR I O & HHESTRb) . o ENBEERVHMEE > % — (NAMARET)
FRIEIA 35 0D ek
2) WEAI2=F DT RT—R v e L
O wFEIAI2=2T 48T 2 3 24 TOVEEE R (. AFHm L& (98 £F, 20,000
THE) . b A EARRR IR R B AR, ¢ BRBE - ASRNEARBIR
@ 1EBNO% FEhid 5 72 O RSB 3%
@ ISR AFEF AT 5 RIEARZE 4 4L EEIEH) S— h I — 2w T EFEOFEMRES O
G577 e AREEIND
3) Ymyxs NEB . Ta vl NOMBRERRO - OEBUF I D NI ERBUN D& & R 21T
Do MRT Y=y NMEBREHT LT AP X RERET D

(2) GoBlue 712 =7 ~ /EU
Go Blue 7 ¥ =7 M, =T IREHIO T Vv —xa ) I —F5 2 H#HET 5 EU & 7 =T BAFO
N= =2y THETH D, IhEBIOMROEBIEN 2o S L, Flein > S 2R R
CEMAIICEBNT 5 & & bI2, IhFEB X OVBFEREOMRE L IR, S HICHTHRERZR
TNF U AT D Z L2 RREELE LTS,
)igikix, T A5, X FUN— XU T4 BTNV JTIULDRE SEEXAZEXIFOE
FFOERTH D . 2021 FED 2024 FFE TOHIM, #TH 14,750,000 +— 1 THEJii 415, Go Blue 7
nY 7 I, EURSREOKEKERE (R4 YO GIZ, A %Y 7O AICS, /L k#H /LD CAMOES,
7 7 2D Expertise France) K& ONEEFER] (UN Habitat & UN Environment) N3 547 7'm v
=7 IS TWD, IE 6 BOM@ERFEBI Y 1 v 7 ThH % Jumuiya ya Kaunti za Pwani
(JKP) DB AT =/ RN F—L LT ny=r NEEITY, 7ryxr ME 3 DOTERER
BRINORD,
1) JEH &EFEER IR DR D EFE e 7 b — 2 a ) I — ORRFERE Z N
WD, FrICHEE L RMEICES LY Tl L AR 2 RIET 2,
D KEHMHFLAY a—F =2 — 2% T —xa ) I —|CBET 5 EB L OEBYH T
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2) BREE & ZE[EFE (Spatial Planning) : I8RO BOREE & EhilZ W THHFREO R % +
Wb U, Fifer 2 >R TR il Re 2R R . TR R BUCHHIE. € L TRIEAB ORI
T O %

3) WHFELAMRREE (Maritime Security) @ # FZZRBUROERE, 7 =7 nFEZHK (KCGS) BXI O
Z O OWE BB ORe J1sR b, M R AEORE, W ONT Hilg o 2 esiib A B
# & LBt [E & o Rk 2 X 5

23. BFFBARICHT SWHMEICET 27 27— AR

AR 2 DKEEITBURE AT OFHE =— XN I N5 | IZBT 2 EBNA T, Google 7+ — L%
R LT v — MREEFEM Uiz, KEY 7 2 —BBE M S L7 AHEFEBIIZ DWW THEHIL
T oEEbIC, HE=—X - TEAA L MEFEM LTz, REMRICESNT, JHE=—X
WHERNE DORMF e EiC oW CaAT 5,

MBS B I Sk S N TEHENE ] X TBUNIRE OHE =— X |, B LU TBURNIE 233 &
L CHEM LIEAHMENE ] 2T 5720, WERESTFICEF T 2BMBRE (WY 2 —/3— T
O TN—xa ) I— WFEE., T —xa ) I —KIERE. KeFS. 72 5 ONTHERD K PER:
) EXBRIZT U — MNREEZERL, 79 40D ORE RS-, UTREIEEBICETIHETH D,

(1) WHES AR

[EE 2 OFERERIT. 20 VR Z 5O TEY , MHERKLE L BN 5 EF 2 LICEEZG T
W5 (1 27), BEAERIZOWTIE, BHEREEU L2 5050, Flilic R o L ENMERIZR S
IZONTEMEDEIENEIM L, 20 XTI ENLETH D,

o200 =308 = d40'8 » overS0 = flale = Famale

mlale mFamale

X 27. BIEH OFER KT Lotk (a. FAMERL. b Bk, c. FR5B1T Leak)

BIRD 49% B THE 2 Z i LT-RRBRA 2 Wk TH 5, FERBIOIHESZ IR 2R T 25 & 20/ T
X 60%FINHHE 2525 L7283 72 <L 3018 T 40%RMBHHEZ #8248 L TRy (IX128),
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[ 28. [AIEH OHHESZEREER (a) M OEBIEREER (b)

() HHE=—X

KFETN—xa ) I—DpEe LTEZOND 14 DHHET —< 2OV TEZ# L=\ T —~ DEAL
i EATo72 L 2A, DKEEHEH] B IMLERD, WRICEL DAR2AITERATLT —~ 1T [TUU],
MR FIREORR - £, BLO MEEEM] Thod, FHNICE o iHET —~ X [KEST
By, NREHEEREAN ), BRI MEFEKEMINL, fAL4e) Tholo (X29),
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Topic1 Topic2 Topic3 Topic4 Topich TopicG Topic? Topic8 Topic9 Topic10  Topic11  Topic12  Topic13  Topict4d

mNo.1 mNo.2 mNo.3 mNo4 mNo5

Topicl: Fisheries resources management & protection

Topic2: Fisheries governance

Topic3: IUU and maritime safety

Topic4: Post-harvest management and technology

TopicS: Climate change and resilience

Topic6: Coastal fisheries development and technology

Topic7: Marine product processing, product hygiene & safety

Topic8: Marine aquaculture

Topic9: Marine fisheries and aquaculture extension

Topic10: Offshore fisheries development and technology

Topicl1: Marine fisheries and aquaculture research

Topic12: Infrastructure development for marine fisheries & aquaculture
Topic13: Finance and insurance for marine fisheries activities

Topic14: Supply of fisheries and aquaculture materials, equipment and tools

[X] 29. AHE T —~ B [0] A 35 5 L 45 A

WHESGATCB T 255 1%, K 30am@b [r=7EWN] LBIE L AD 49%, s LEZE Lz
AD 32%, TENEB LOWMES ) EEE L2 AD 19%E o7, BHEFIEICET2RRE LTE, K
30b @Y, Detifiagze) LRI L2 AN 38%., [FEEL LREIZLIZAD 3%, EERBLOERK] &
B LA 3% THY, [FrT00) LRELIZANT 6% ThoTz, ENIZEWT, xtH#RIC
FHBEDIMHEE FEMT 5 2 EBRZTANSTVHHERETH D LR TX 5,
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Web-basad

a [ Dverzeas b Iact_L:lre " _
32% 5% Face to
. n Kanya facs lecturs
ag% 38"
Lecture & [
PEE.EEE Practice
Both e mainly
?5‘5-"- I

= Face to face lectura = Practce mainly

=in Kenya «Both « Owerseas Lechire & Practice = Web-based lachira

X 30. HEY DHHERMYGTT (a) M UFHET DHHMEFR AN (b) (X 2 RIEH K

1) TRV OBHE =—

TN—xa ) I —X, B EOEWEIE T T < BRI LA EH e & o A Y& R
HEBOMG LT OIMETH L7, KEZIZIL O, WEE - #E - B - ESLYEIR - FEHEAE
TR =728 JRWEXESTE Gy, 1o, TORARECTAYRollsd BIET720, BEE - %
8 - fREE - fEfk7e E ORISR T 5, T0cd, BRT HITEIEEIZRICZERTH
D, FERICL>TTV—2a ) I—DERDERLZD, B0 =7 POEKREG NS R
S>TW5D, FlziX, F=7TIZBWTPEBEOKREZ W 2 2OTV—xza )/ I—Tra =7 b aEH
L TCWAHHERD KEMFSED 7’2 =7 & EUD GoBlue 72> =7 MI, ZNEho7ry =7 K
HIEICRD LS IZRENTEY , M =a2T VANRRR D,

KEMFSED/HER 7 0 = 7 F BAE : PSS HARIX, EAVRE L BIEOEHZUE L, hFEoR
BAREEN ~DT 7 B A HoT 2 &0

Go Blue/EU 7'u V=7 k HIE : INFERBEEOMRAE & VRN THRA MBS EORE L G Dz, O
- A - S CREE rTRE A iR R 2 BH¥e 5 10

AIEIXEB e E20E TR X 45 EWVORFERBOEERREICEREZSYTTEY, %
Tk B R TRkt LV O RFRROSRICEEZZBENTWLEEx LD, HHHROT 1
Yx/ MI-EBBAORELZFRE LIZAEFETHY . BU TR Y o7 MNIZEORMHEN 72O EE
XETHDHEVI T u Vs MEROEANIENS, ThENO 7Y =7 AR TIHEICK
L CW5EEbhs,

FZOFHASCHEDOEWZ LY, W7 e Y =r hOEMITE S R/ > TWb, KEMFSED 7' &
Px 7 FTEHECHTREUFEREZ 8L THEFELEML TWDDICK L, GoBlue 7r ¥ =2 FTidh
FE 6 RO T EHRBUMN AL S T 7o In R 3R UKP) 37w ¥ =7 F ORI AZITV, FEE
HEHEL T D,

TN—xTa ) I FBORERSCEERIE L L TE{ b T a R, G 2T AN ERIT
FELZWY (WWFY, T —xza/I—"uav=7 "Mz BRET D00, EOEESH 25
DL, GEEXNRETDHONT, FEEEERO R FSRFERECREN - SUEMERIZLV %

9 The Project Development Objective is to improve management of priority fisheries and mariculture and increase access to
complementary livelihood activities in coastal communities. | #it : Project Appraisal Document for KEMFSED project,
Report No. PAD3024

10 The focus is on coastal urban centres for inclusive, integrated, participatory, and sustainable economic growth, including
conserving the coastal marine environment and promoting effective and integrated maritime governance. {8l : Go Blue
Brochures, https://www.goblue.co.ke/about-us

1 http:/d2ouvy59p0dgék.cloudfront.net/downloads/15 1471 blue_economy 6 pages final.pdf
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HThd, LT, ZOXIRERITIESCTORBEICL - TRARD 2D, EESCHEOZERMEZ
N7 NV—xa ) I—fEOKEEFZ 5,

LIRS T, =735 =707v—=2a3 )/ I—0"bh, TOEHRSLHIEITREOZELICE -
TEDLSTWRETHD, HlziX, 7Vv—=a )/ I—3Fr=7 -3 2030 OF 3 P HPHRE
FHE (2017-2022) @ 83 H OF%FHIE SR (Economic Pillar) & L CHIO Cild I TRV, =2
WX T v—o 3 ) I — (i - B - il - 1A - — )L — - AR R - KPR & 2 DR
HEEN 2 E Ok & R AEES T E G 2 LER TS, AHET 1Y =7 b THx5 L+ % SDBEF,
KeFS, &IREMOEIX, TOENWT N—o2a /) I —3HO—HMOFEERYF L L TEKEIT- T
BO, —A—AlEoTT7N—xa)/ I —OFMAPLCHMWITRRD T T THL, HIT. FRRVIZHK
OMERB T, FRERIEEOT VT a ) I—ICHETH I D, HEHICE s THRBE
BAADL, FOENINISBTASEIDO T V—xa ) I —@E2fb, EET 5REICk L TH
Wit 28N ERHOZLThHD, TOXDREHOERME L BB LT V—2a ) I —AROKH L
T50IE, AFHEFETHIETARE=—XT, HEOTV—x22/ I— BIZIZEAR, UN, R,
EU ICLD) IZOWTHRDHZ ETIERL, TEDLHLRTRWHEHFHOr =7 -7 —xa /) I—0DFERE
R, BRl-bTEZ, fHxOT7V—xza ) I —EKEBERLTHLH 25 X ) RREA#RMT2
LTS AEENEWE B LD,

Z 2T, TEDHETIEVEES B OSBRI O S FH OB 23R L. T E ORI DL )
B N—xa ) I —EHOBREZE X SOICKRIARAR CRERE LTI LN TE HHMERK Y
TELRTZL BT H L Z2AMEFEETHRT L TWELLNWEE R, IHIT, EDOHRDO T L—
T HEBRICHHEAR L TH#Em LA 2 F T, FANASOr =7 7 —xa /) I —ZxT 5 R %
FOENTEIUL, BUFRE & L CORBREENOIEFTIC 2085 ST,

2) MG LVLVIBBE OMHE =— X

7 IZYRIE ST D KeFS RO KERE 1L, 1EECRFEIR B R 2 Bl CHEtE T 2 1% 5 %
HoTHY ., BRI EMFREEICRT 2 HE =— XBIEFITEm WV, Fl 21, Mtwapa @ BMU (2
H SN EEERT, ESNTHDE 2 M, —EbRICH2 Z e <BTEnRL TRy, =
D E EMINCEBHER T A OWREN N T WS, ZoXEARBEEIE, BEN RIS
MoTZl=DEN, V—7RBETIEMAEZHD Z LIZENATWVWS BMU A N—03 (a CRA ]
HoOME (v7v - BUXE) ZRETLIHEHTZF> TRV ERREICHH EEZ NS, b
UKPERR B 23, BEMECHERRIE & o 7o O) 70 JE IS BT 2 F0ak & R A > CUviuE, BMU A U
—ICHREC RN HRETH D . AR 2EM BT L7e E £ D 2 LI T Ch 5,
FERIC, ST T4y iaR//ax i IoRiE (F%) 220 ThH, HEBICEAL TV DH R
M7 YT OFEFIEICEAT 2R L, BUEN RIS IEN TR E 251X T Th 5, AHE
FET, 2 LEBRGO=—XHINT DI EITREERE O DL BN, EESA LV —F Y
FZB L TEL DIFREFTD Z LITTE D0, HEICHG 2 L CRHRE & EHEE 2 T oS 139EH
WZRBATND, BHEIZBW T, ETHEEEMEZHVWRRO L, F=7OiEE R L, I 5HI
—HBHEATERBUC S D AARRLHET U7 OBGE, 3y NR#& @ U TR L, WHEE L BHD R
ZE & OxtEEEEET 2 2 L NEZ HLD,

12" Tt (Blue Economy) encompasses a range of productive sectors, including fisheries, aquaculture, tourism, transport, shipbuilding,
energy, bioprospecting and underwater mining and related activities.
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(3) WHEFRANY V — A

BB 255 b L7 o — o<, WHEERRBROAEL SR EMRH 5, K 3la T3
Y \ﬁﬁﬁﬁ%ﬁﬁéwai KD 38%Th-olz, MREITEICIHENFESCRBSIEOREE
BThY, ZOEEIETEED 69%% EHOTND, ZOXLI) RBUFENY —& —W7efEL LT,
BB HE OBE %ﬁé#é& 1225 Z LRSS,

Public
a sersants b
3%
Local
fisharman/
villagers
50%

Mo
G2% Private
companies’

amployee | = Local fishermentvillagers

19%

= Private companies' emploves

=Yes Mo Public servants

4 31 WHEFRETREBR O A IE (a) KROZ OWHERGH (b)

ARFHAEIMIC IV TR U 72 B RS O 5 Y Hik B2 2 4L OB BE LT o\ TR PE B 355 L G i
LTWHATHY, Kﬁ%@ﬁ%&bf+”&ﬂ%& EHERBREALIZHEY Y —AThH D, WHE
WOV TOERMIC S 2B HREE 2 TS T Nz, AANEEOHHEIZSINTE /W ATHE
PEAS wﬁ%ﬁ%ﬁ®%ﬁ%ﬁ§%%hﬁbf%6zék%z5

24. FHET DY S LDERE

S 3 TR mY ey MZEDWHMET v 77 ARNKRESND | (BT 2EBNA T, WHEKEZE
DBURIB L OB OIERREEOE, KEL 7 2 —BEOWHE=— X0l E b &1, WHET
0 rg AOREHFEERG Lc, £, WHEEROHHKICHZD, V—F 77 v—7 (WG) %
BRE L, fREEMHME (TOT : Training Of Trainers) D —Bg & L TCHLEDIT, AHE T —~ OESENAR {F
ARG OTFEGE - K ORE, EBEOWHE T v 7T AOKREEITo T, ML T TH D,

24.1. BHET BT 5 LDOKREFE
WHEXI G35 D R

ARHEDMBHE L, =T EHOFH LWER CTHL 7 NV—xa /) I —HeleE 62 £ 9 5 72 D128
HUZJE M S o deds X O BUR K PEATBOERS (BARRYIZ1E KeFS, SDBEF, TN 5 in/FREODIK
PER) OFHBEAME TH D, Hoid, A7 uy =7 FEHIERFO 2022 % HICBN T, BB XZ 3
FLUNOBIRIEEB IR 2 H L T\ ATbHTh L, HE (bDWIiTHT) A%BRAHEICHE- T
BEINTEY, AR b FLOFREELZ L OEVHFL L EF LTS, — 5T, SCRERIC
bté%@&ﬁﬁA%fw%ﬁ%%%&Lf%D\%?L%@ﬁ-i%-ﬁ@%ﬁ@ﬁﬁ%%%%
LTWD EIEBRS 700, BERER HIEIA WS EFIChlz > TnD, [THEELTESZ E&RIfEE L
THEHINTED, Wb HKERDEMN S TENTWD AN H TIERY, AR 22 Rk X R T
B, BERETHD, Fo, HHICE > THREIIWD TOKETHE & LTEREBETHY . EBEDK
FEATBUZ 237> % B RRBR O FPHITAR D TR < | B BBV, B BUR T B O AHE A2 138 B o IR #E
i (BMU) ZYH1l U CHELE S 41, KeFS BB BN 5 BRCEE S D 2 L%, Brd7an
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SDBEF B OBLBIEITE AV R D03, WHEADIZL A EZ D DKERE KeFS OB 3K
PEBLG CIRRZEHEOXMRE LTEHZ LTS, AL, Zo7r Y= b OWHEEIZ—E DRI
EERRE LS, FEENIEVD, KESBHIZOWTIRBRA D20 E W) B a2 b, KET
B O Kb CEZRR e & OKEREBORGRE LG50 RN 5 H 42 DIEHNIZHA TN AL Th D,

b =T OKERE F i L HE L OFHE = — X~ D3t

KEEDZE OBRGTEH A2 BNZITDHEE L AT LA TIE, EEMNR L —=0 FRENFROKS
MARF5rTh D EWVDIERMIT, 7 =7 OBREBEITE T 2 BRI DN TOHRET (KMFRI,
20215) TER SN TWD, & 1 EBMHEBREOBURTIEIZIW T, 2 OKEBY; TO KRN Z
LW E WD BT EIEIC IR & TKERIRICOWTE A D Z L 2R TE 2, #ic, LiLoHEED
EORFHERSNIEMEICE 5T, BAOIEH TR EFTHREICR->TEY | RFET, E
BROKFEB S & TE D2 L BN T 2 MBI EZ TR K U7,

72720, WE RV IKEIFB OB % 7= 72100 Tl +o B iE 32 720 DK EE /3 B O Fo i ik 2
FaFEZR A B 2, £ T, ENENOFEMY A N THEME STV D KEEE O 5 A BT
B0, 7 =T OB OHMAFZNBGICREIT L CHAT 20, F2 /3 TOREESTE O
THRET 2 KESICONWTHREL 72020 —RAGERZITO 2L & Lz, BlziE, inRREY A M
f1& BMU OfEIREh 2 BT RIS, 7 =7 OKERFEOBIRCHEEH IOV TOHRHEEITH
WHET v 7' Z MR E UTo, KEEEANA 22 B 20 8 O FRIX 312, KMFRI OBPIFIEIET 5 2 &
Mo T,

AWHERIREZ T L= 7 v —xa ) I — AL F O8Ik

ARUERPEIRTLT R 3A F—FF1T, BIOKERBIME TIER, [Tr—x2a )/ I—] ORREIC
HHETDHZEEHEE LIoHER B CH S, A L7=L9IC, 7A—2a2 )/ I—3H LWIEETH
D#E— SN ERDFETT, © LABEOEH EERCKIFEPIC L > TEHETH D Z L BFHET
b b,

TNh—xa ) I—%, Kl FITFET 22 TORMAAREREIR & ZORIEBEZ S L LTE
0. FORMRIFENLZEET, TAENOITERIFTERE ORI TRV, 7 =7 OKET L—x
2/ I —ZOWTC, FREUFTIE SDBEF & KeFS N DITEHITICELE2Fi> T\ D, [AIERIC, ¥E
WL - R - BUE - VX — - REAEMETR - RS ETR - IR - EECEE T S AR
72 BT BRI SITE T 2 0B O EFRE L - EHICETEZ > T\ d, XD, KinFORD AR
R D7 N—xa ) I =R L FERASI 2N TW D, BIG il - oz 2o
MRFOT N—xa ) I —BlL T BHETRILD HEL B D,

ZOXIEARTn T 2/ MZXDHHEDOX R & 72 DR ORI ke 7 Vv —x= 2 I —BIRFEET
LT, BB ORMITEE & L TERE) LB 7-1E0 0 OFHEAICE 5T, ED LD RiHETRE %
DX ITEBL TS ER, HED [T—xa ) I —] BEEHDO EIZBEICHE DD Ak
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IR L ENEWHEARIZE R D LD —HIRBEFETIE R 7 =T W KEBLS O RAli#R O
TN—xa ) I—OBEIMN IS AR LEY OB R T V-2 a ) I —BlEZA - BH LT

13" Nyonje, M. Nangulu, A. Van Stappen, G., Obiero, K., Opiyo, M.A., Awuor, J.F., Pynoo., B., Kiska, 1., Nevejan, N., Ngiri, J.,
Maina, J., and Ogello, E. 2021. Policy Framework for Aquaculture Education in Kenya. KMFRI, Kenya 21pp
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O, BEZINERIT 11 4 Lo T, WA 4 RIONHME T LIHEE OFTEKEE & S HEE BT xR
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Sum of criteria category averages (max=50)

N
o
N
@
w
oS
w
ol
I
S
S
al

5 10 15

Fish Quality laboratory visit - KEFS (n=3) | R N
Fish processing and marketing - sea harvest (n=5) | N
Crab farming in kenya (n=8) | NN
Mangrove crab farming in Eastern Samar in the philippines (n=6) _
Fisheries and aquaculture climate change (n=9) | NN
Seaweed culture: Eastern Visayas experience (n=6) | N NN
Fishing activity in Eastern Samar Pacific Area (n=6) | NN
Fisheries Management and developmement measures (n=10) _
overview of kKMFRI (n=2) | NI
Mombasa Marine Park site tour (n=2) _
Overview of the Philippine lectures (n=3) | N RN
Status of Fisheries Resources and Lost Opportunities in Kenya (n=9) | NN
KMFRI Laboratories site visit (n=3) | RN I
Role of KCGS in maritime security (n=10) | N NN
Fin fish farming in Kilifi (n=6) | A AN
Seaweed farming in Kenya (n=5) | I
Seafarers training (n=5) | R N
Banca boat construction (n=6) _
Marine Aquaculture Development in Kenya (n=g) | NI
Milkfish Hatchery and Fry Production (n=9) [ NN
Semi industrial fisheries development, cold stores, FADs (n=10) | I
Finfish farming systems and cultured systems - kijiweni (n=3) | IR
Milkfish nursery operation (n=9) _
Semi industrial fishing boats in Kenya (n=7) _
Overview of blue economy in Kenya (n=9) | RN
Milkfish Cage Culture Operation (n=8) | NN
Improving fishing gear technology and FADS (n=9) | I
Fin Fish Hatchery - NAMARET (n=5) | NN
Offshore fishing by Community Based Organisation (n=10) | NN
High Density Polyethylene (HDPE) Marine Cages (n=8) _
Ocean Governance and Marine Management (n=9) _
Exploitation of Distant Fisheries Resources (n=10) _
Marine protected areas and tourism (n=10) | N
Small scale fishing techniques and processing (n=7) | N
Fish processing plant - KFIC (n=7) | N

Evaluation Criteria
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m 1. Overall Satisfaction M 2. Program Content m 3. Coverage of Topics
4. Training Materials m 6. Adherence to Schedule W 7. Instructor's Conduct
M 8. Instructor's Knowledge and Expertise 9. Approachability of Instructor W 10. Recommendation
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I EEEARY=F L (HDPE) BEHA  4fr XM REEsH
247 M (FAD) #FIH L7/ N SAL ~rZu—TEONhAARE
3N MPAIREER/ R ESE (S ) 6fr  FEHHHO KM ORER

WHER T BB Sz WIG 2Tk, WHEANEDNMERIEM O RERE L, OB OH
HHITo7c, TOREKNELZEEE 2. WIG TOWi 4 ik T =7 MO HAH 2B NN E S 1
7=, WHEA L W/G IZX DFtOREE. 6 2OHMEMD 5 b, FIEMO K OERRIZEI L TiE, 7
4 UV EUENE A BT O MENRL, F=7 NBE THAICEYERIETH D LW D Bl G| &
iSRS Tz, o = T BB e BTN OB SENARL 1L FRISR L7l v RIE S iz,

F21.WIGIZ LD 7 4V B2 b RBlRa K EE AT OB
B RBln il B Bkt Gl
I EEEARY=F L (HDPE) ®EHA 4L ~r 7 ua—THONEARE
207 PhAMESER BRI TE (N T R) Shr SERRECHE R AR A
3L JffE (FAD) ZFIH L=/ MR &

7 4 U EMOEANEEEICBT D WG TOWRITIERITIEIITITO L, FRIUEREE O
AT 2 ERAHUTIERIMET 2D Th o7z, 5 1 BIENHME D FERERTIZIT D72 WG S
BEINBICIE, EREREMEN 7 =T ICB W TR bME L SRDHEMTE L TRV EZZ T
thoﬁf& T TIT DI TV DRI, E RO WA OWIEIZEWHIA LT, £ 20k
Y= (ZHEERE 2 O CERIE T 5 A (K 36) 28 L TWnoD, L, ZOHETIE, Kk
ZIFEFH U THEIRIZZAR Y | il i@i_m$ﬁm_ﬁékwotk%ﬁﬁﬁmgﬁiﬂﬁit\
ZOFER, WRENT A AT A A E WV IFRZUSHN D LTV, ORI, R O FAEE)R
KT SE, WMERBOILKEGT HREREFELR>TND, FEOREIZZ 4V B TH 2000
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FEICRR SN TERY . £ 2 CIIlmRL FIC—EDORE CHHFITROT-OIIC, D LS OKEIZER
E Lo m — ISR 2 TR 5 AR 1k (K 37) I Lo, 2ok, IREZE IO
BERUNRICIZ, MROBERREAMEETHHOT, BUETIEZ7 4 VB TEREZRD, #RF
HIRHGEME bHEGE SN TV D, Zoe®d, ERAEIEIL 7 =7 ThEWAIEE R YL ZE 2 b,

X 36. 77 =7 O T ORI X 37. 7 1 U & O G TOIEM AR R

LvL, oA vigaeZ# L HEA DR A TOMERBEIE AT O 12D 13 1EE
IMBAMETHY . BHEDy =T R ZI1FIE 100%1272> TV D EEEZERBIMTE R b &
s, Ty, EBRAEEOELEIITNY, 4 FHER-o7, ZORBRLEAN, HHE
HTERICHEE S N7 WG i Tl S, RERITIT WG S COERE TR FALIC o7,
TVERHEA T DX, BRI Bt Z2 +3 B L7 BT, Y= X —0flax IV EHRL, Z0
FER. HEHRRBIHOEA LB LN E WO A T Lz, Z0E X7 WG TH RS, Hiff
RRRB I B E O A7 BT AR e FiiEE BB LR AN in s Shi-E 525, =
ORI, AHEO B TH D, il & ZHAEOR TOXNGTHRELY AVEEBL T L—2a )
T -MBREHOM EICET D LW AHEDIHO R R ENZ LD EER D, DL Riks
IR Z B AT L, A% O =7 OB T 2 FHei) e BRICH 532 6 0 & HifF
b,

Fo, INT T4 aRew S u—TEOBEBICOWTOEEIENOER L #EimIL, r=T D7
N—xa ) I—EEZZD ETHEFICTHKENE D Th o7z, HARNFEMEDN 7 =7 OKEBLR
MBI L TV E LTRE L~ v/ a—TBONEEESLIN T 7 1 v 2 FFEICET 2 Hific
DT, Th—xa) I—HRANLEMEZET2EAND o7, MM, BESCHBEOEIHIC
XEAl T2 IC L CEMEEAEE A& WER A LE LD 2 N KTHY , BRIIDZ
LWEMTR RSOOSR PRSI TN D & W ORI EHEORER H 5, £z, BEIZL - T
BONDEOEERLIV LZVAMEZLE LT 5720, BREFGEOBAND bIER SN Z &
Wb, TOd, flELIELE LRWIERESCHOBRMN, 7A—xa )/ I —ZBW\ T LY R al6E
IRFFEBHSE & S TR | JICA D7 V— 27 1 — AP T H MATEIRE DN RIR SN D BN A DD,

IHIT, =7 TiE, FEAEENKD) LI ERMES S8R IL E 2T, WO/ &Y%
FHEAEE & LT LTV D72, ZOmTHRERHENZ L, BT, v 7/re—>7
HEG AW FHBTM TON =FIENTTOND Z ENEL . TR LBRERHEIEOBAN O E LL
N, Fo, WEREAOEE L EEMICIGE SN T LT, v 7 e — 7T Sh - KR
FBOHFR/NR, FBZENHE LTEZOND I EN—RNTH D, LIeR-T, BIEDTr =7
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DOUFFEFRFEC HEBAORIIL, BRFE. (20, BREMREMECBW TRV EWT L—2a 7
—HIRAEICE E > TS, ZOX I RWOHF T, MECHBHEOBMEMENRAT L —xa /)
—WHETHEM S NLD Z S IFHE TRNEZZDANNDOHEHIT /20,

LvL, =7 ORERECHRERBO 7V —xa ) I —(FEE (B - 5 - BER»L O
B IEHGEME) A 2 7 3D TIRW &V ) FERIT, WEORMNBRENWZ L EZRBLTWD, filx
FHAED AT N~ A T A 100 5T, ZNR~A TR 50 [T DNARZNHIUL, ZLFIE 50 1
DT T ADIBIZR D, FROXLIREA R T V—oa ) I —REEEZ TFLREKEE 2o TW A
2 RIS CRIBERZZHR L, 74V DD OEAFEMICE > TEEINLBREZIHE Y v 7
7 5O THIE TE R, ﬂ%é@7»—m:/\~%%¥ﬁ(ﬁﬁ%-ﬁ%%-ﬁ%%%ﬁﬁ@
3 FEMNDDORNBHEELRAENCE D) OB EICETSEEEDbDND, 74U B D OEAH
i \ﬁﬁ%ﬁ7w~m:/:~%%%%%mf%ﬁwﬂ%bnﬁwﬁ\ﬁ%@@mfﬁm7w~
Ta/)I—RIAT LEOENR, ILRHINERAEIEICT IS RIT 272459, AHEEIZA
T EORRLY B2 ZICELBBRICOWVWTEZ D NEEZ D LI BNEERMET L LICERE
BLZEN, A7V FOPENTH D,

Bz, ABHE CERGM LZREGEN~ 7o —T OB EIT> T DA R T, 7+
U v NORFEOFHLEINGEMZE 4 1 FEMLUL EEM L, 5 3 BENIHE £ TIZERNTYIO TIMES
TOMBRO N TR EEICKT Lz, AHMEZ 0¥ =7 b CIRERIEHZREEEZHOYS I L
B AEIECIEHE R 20 B OB AICALY . MEHO P BERFELZGT 22 L aR Tz, -,
<7 —TOBENERORDVIZT 4 FETEZFHE L, TORBEKOE(LOT=DIT~ L T r—
T ORMREAT ) IEZEE HIT > T D, AFHETIHR L% 7 4 Bix R a =0 = v O&RH
ik, b&beiI~vrrue—7RMN & o i CER SN BRI TH 208, WHEHEO—E
LTy re—TH%ZBAL, THEADPHNRZIT) ZLICR>TWnD, ZDOXD RBHELZE L T
AETELINEEFZ T NV—=a ) I—REHEOR L2 "I TH L7, WHEEDT LV—xa )
— B DOBERC LD AT REPED W,

FHEA D A EFE R WIG RiEICB W T, AEOAERM A e & L7 HDPE A A PERIFOE A
DMEEEES 1 AL, ~> 7 a—TBORIHPEIIES 4 (LI A-72Z Lid, F=TICEERIZ T
NTWAEIAOBUIRZH > TOIE A TEL 2L Th b, A7 r Y7 FOWHEER W/G A
YR—=OEgERIL, T —Ta ) IR B REAM DIV & BEE OB SER Toh
HRELWHBE LRSI RIC & o T, =7 OMBEREEORMBR 2 KBIMICBIZZ LT
WD ZEPERTE T, KT r Y=/ hOBRIFN) CHHE OWRFE % BT 2HHE T #H23# ) 7 b D
ThHI LEFERTET,

N A s & HDPE B OBHBYERHME Y0 7 A L L TORE

FEOXIIC, &F 3 EBMEELTIZ. 71V L OEERRKERI 6 DlconT, =7 lo
WHESIN#E & WIG A U R—IC X DB OMREIT o7, ZOMERIL, 7 =7 M Haik21 ¢
<\%@K%E@Hﬁ%ﬁ@7m77bkLfﬁl?éij RS B SN2 SIS L b D
ThD, EBNCZED X D BRMER FEBLT 572 011%, BN E2 X 2 5 iik-o i S B T 5 08,
MR =TI i%h%b%ﬁ*bﬁwt&>EM®Dm 74 VU AEMEE =7 I L, RYE
LTBLRERD D,

A7avxr MI, #EEPLE LTEMMEEENEEINTEY, THERE TIX ERHIIHD S
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DO, B H i SR L7 0 s O i EEM 2 A L0 T 5720 ORE 2571 L T
Rnole, £, IaY = MTIE B3 ENHET 3 B EIZEMT 5 L PIEHEZ 2 AT
EHEL, 2RREZRIBICEEETICr =7l o EiF sz 7 4 U B HIFOBEANIZER D 00F
ETus T reEhit s LEREL, JICA HIOEKRESDLZENTE, ZOTEBERDOEEIC
Lo TEMAREL 72 o727 4 U B U HIFEAHET 7 77 KM, 7 =T MOESNEN T EAr —> D
BARICBR S 40, BARAICIE 1) S8 ERY =F L (HDPE) BAEHEATE L 2) hETRER/INEE
s (SR KT AIHE Y v ST Ak ir o, Tel, Ml (FAD) 1 3WHE BFHE T 2
M CTh oo, WG IZ K DI T I E AN Y 3170 | EAHEMN LI &Iz,
ZOEEL, BABIFOEEEIIC XL D FAO FEHHEREN T TnD [ REY 7 U I#EEICE T
LY AEREIKTET HRE I 2 =T 0 OFREIED R L2238 U7 AR, R AR & O
RZOFBALEIE ) ICBWTHARERENTWAH =D, BEELZBHT S &0 9 BER L~V OREN
Mz bnfERTH D,

7 4 U EIKEFHOENIRLIIHE 7 v 7T LD FE
BEINTZ DD 7 4 VB KEFRNICETAMHMET v 77 A%, & 2 BEANME (20234 11 A
13H~22H) OFPTRRRITRLEE N vy 7 & LTHEMEI N,

R EHETEUVAMN L= a3 i o7 4 ) B UKERINICETAHME T 0 7T L

ESELS; H e by
11 H 16 H Dan De Sanmiguel (BFAR-8) U TS \ oy 7
13:45~16:15 | Ronnel Macabocsit (iEfiEE 3 4) 74V EVRAL B RORE
11 422 H Don Reorizo (INCA Philippines Inc.) ; -
3 ‘é‘ =
10:10~12:00 | Crisanto Saavedra (INCA Philippines Inc) e e AL
10:00~10:50 | Don Reorizo (INCA Philippines Inc.) HDPE {fp i #HAHR  GER)

INHOHHMEIL, 7 4V B OMEIRGICERICHBL T2/ B E . 70 VTR
e LTwW% HDPE #HAEH 2, =7 ENTRIELIHERM & L THEI LR bHESh -, £
OO & AEFIX, HMEZ Y Lol & fUEA Y Lo HilE ., & 2 40T —203% 1 A#i
=TI L, =T MoERE B L TEES ., BARANEMZEIL, #5075 =7 To
TEENZ B9 5 KRS L IR RO 720, 5§ 3 EHDO 7 4 U B EM ATV, 2 ORISR AIZIEM
Uit S e~ =TI b B EN L CEBZBA LT,

HDPE £%X, 7 U VAT E=IZ4% % KMFRI 377> NAMARET T, KMFRI |Z X > CHfpk S 4172
Hiotifi, NAMARET B, € P AREIKED 5725 F— 20 INCA 7 4 U B 4hoHINE 2 4
EWILTHRES L=, NUBERRIE. Y 7 2B~ U 7 ¢ @ ShellaBeach T, [FIHICHifir7e & D
INRR DG Z AT > TV D/ B EFE  (Pwani Sea Boat Repair 1) OIEMEINE & 7 ¢ U v NEFfT
F2ADBWBODLUTEIEL, ok, RIBENARIHE T v 7T LDOFRE C/P HEICR D Z LI,
SDBEF X UM KeFS R, & HICx U 7 4 KERRENZTEN TN D W/G ik CHANTEAR I NI,

VEREMIT, 74 VL 0ELIAALE Z 0T Lita R £ THRBMTHES L, Funy
=7 MNEROTa Yz 7TV AZ N (P/A) IZX 0 BARANEMZEEM DO 2 5 HE1H S A G0
iz, HARAFEMFZREFERZIIIEIZE AN TEAII, ZRENOEZRY A MIkIhi,

4 T e Y= N4 Project for Enhancing Livelihoods, Food Security and Maritime Safety through Increased Resilience
of Fishing Communities Dependent on Coral Reef Fisheries in the African Coastal Countries of the Indian Ocean
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7 4 U B KBES (N B & HDPE 4:5%) SUED 720 OB M T E

Mk OB HBUEIC LB G OFEIL, LFTOFIETITo72, 3, Yuy=7 MIREEL
Te AR Z I, 74 U B AT & ik 2 R CROEAICHEE L 7o sk (S B 2 i At U
Z b (Bill of Quantity : BOQ) Z{ERk L7z, T DU A MIFESX, P/A BNEMM DO AT 2R L,
FIET R TOBMN =T ENTHREETHDL Z L 2B LT, TDO LT, HHEEKOR 3 » A
AT& 72 % 2023 4F 8 A FIZiE, WEAZAME S LR O AFZBM LT,

ABEERTROFTH, 2027V — bOBAICKMEEST 27 00— 0y 7 O8EZ, 740
v NEATE OWEMATTH D 10 AR LHAICHT T, PIA OEHEO L LS, 587 Lz,
ZOMOBEMNZONTIL, 10 H A E TICHELZME L. AARAFEMER 7 =7 REZITHEA
L, BRI A F~O@EREZIT o7z, i, REEM OFELE L OMIKIC O\ T, =7 N Tift
A EOTFRIENATREL 72D L5, #EMe U A MAMER S L, WHEK TRICBE SN 7 1
W/G&iE (11 H23 HBfE) Ty mry=2 hF—LahbRRINT (UHS).

BESEEM DI B, 74— (1) L 7aXTEr=TENTIIATRTERrozbh, 74
UECTHAL, BbiAAT, £, SEiEEoEVERZER (2 2, B, #75%) 13, K
NOETFHRHE L TT7 0 VY mBRB L, AFEMICE L L, B THREZETE 2RV L O
ol BAKHE BCD, Vxy A=Y T4, vAVE) [ZOWCIEAHORAEY%E
BEAT TR & L CREDIAAT,

7 4 U e RN (O8N i) ORE

AETIE, 7av=7 NCHHET v 7 AL L TEANREINTZ 7 4 U EBUNR (N
1Y) ORLEICHOWTIEIT 5, 7ok, BEEFE O MR LFEMIC- OV TiX, Manual on Banca
Boat Construction in Kenya| (#%f) 6) IZFCak STV 5,

1) FEARMER

=T WREPIZIEA v REZRENET 2 KIAERICRB N 5 & S50, IBMOMATIE 3R
LTSI, /IBHREF DL IXEN L ZRETE TV, FRORREICHDH 7 4V B
TS O KELEREA TR, IS OFBENRICE TV T T MU B —E A, mEtEE v—U S
PEICEN /NS i 2RI L, R~ 7 m HORER T T\Wd, 22T, BARAFEMHE
NIBEICEBRR A FFOEY~— LT > (Guivan) HK T, FEEI G 0 KA
SNTHHME 26 74—~ BEIZ DU LAV i (K 38) ZEICHBET 51
L LTz,

AR X R 53 C 84em LMD TR U A7l Th 5, = VU TBEERER Eo# s LTHEH
ENH/NURHT YT AR RESICHRE STV D, HEFOEITER O — A2 H L
TWBD, BIEEHSOIMUT~ ) VERTHELNTEBY, BETHD, 77 b I —FBILER
10cm FREDOVT 2T 228, FREOKSDO PVC A 7RREBLE L bbb dHd, TV
NUT—iF, 1A T o5 ZHE 2Bl S 725 CTIREZMBICIY F1T 6 d, Z O
fldotx . MEB LR GET TRIES TV ey, B CHBEITIE N Z < EHENTn5,
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X 38. 7 =7 THEWE SN2/ i & RO T~ — LM 0 o g T b T 5 I

2) EMREINE DOEE

ST # (Boat Builder) OO38E (L, [ A T 9~ 5 K EATEL O E MR TdH 5 NFRDI AT
BFAR % 8 T XU v O R EOHEEE X LT, FXRMEZE A v 2 a—%@ L TiTh
N, £3, Mk CEL LAV IBMOMKTICHA L, F=TIREBZHZ LA, @i b
PRIz, £ZC, 2O—FH T, WMEOHELHMEEZ HE LTV AHEHIFTICHS L, AA
BROFEO TRZFT, IREHINE & LTHA Lz, 612, B 1 REAMEICRSWTZ 4 U v
Y DN TR L AN EICONTA Y T A VR AN L, EREINE OB EX A EEET
% BFAR M35 B (Provincial Fisheries Officer : PFO) % 15 fini#iAll  (Boat Building Instructor) & L
THE4 Lo, Mo, EMEEE SR L. 7 =T MIZRE TR 2 SR OFFHEN R % @ D
HZEThD, REHMEOIREHIFEIL, S TRICLEZ 37 A E L, i 2 EEEL
(ROAEFHM# & F—MZERH) L. 25 HREOJRE & Lz,

3) ANV O R AR

NUHMOEEIL, U 7 4B~ VU T 4@ Shella £ (X 39) Tirbhiz, ZOEETFV 7 1 EL
~ U T 4 KEZROFHEMTH O | NBBEM 21T O /MR EFERE D EREE Y. AEB LT
Fiber Reindorsed Plastic (FRP) Ho/NMUftd & 217> T\,

\ama

-
-

b s, W e -

X 39. N h RS Y A R ONLE -~ U T 1 @ Shella i
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=T IR FEORGT Y T/NER I DR IE P LV TIT O TW DT 2 < BURFKEE
ERADFTEL TWAH =Y 7 4 @ Shella {EiE, A7 w0 =2 TV HRAEEZAT O O L7
GBI CH %, £OTH, 3[R WG &5 TN O ENEE T HATRIR S Iz, £ oY/
Z 8% (Subcommittee) DEALFEILF Y 7 4 BKERORIRENFITL, FRIC, EEE O W
iy & UC, S EES OF CEEN RN H D Pwani Sea Boat Repair £ (LLF Pwani 1) 23644
Shiz,

BMU 720 OEART)TIX, HUATEE DO EWIROEMITEE L <. BURIS/NBEL#RZES OIS iRZE~D
HEHZ 1T Public Private Partnership (PPP) OV MANEETH DL LKL TWbH, A7 rY =7 K
IZBNWT, N oGS A & LT Shella NI, RFEFEEDEINISZIT ANERE S L
TWEINTZZ &L, BINF#HICIh>72bDTh D,

T4 VDN E RO M ORI E T AT O N T2 AT D/ R T =

WZHHFEEL, [T U (Nglawa) | RIS (K 40), LI, BT 07 BEEICERAY S 5,

Hﬂﬂﬂi@7 U A R R YT REROILE & TR A > RO RFLR HIBIZ IR > Tnvo 7 &
SINTWD, AT UVRRRAIKROFN ) B & M ARICYLCTERENT 2[RIV OIZx L, 2N 7 L
~ U U ER ORI/ NS N 2 i 2 7o iR B CEREN BN TS ER i T D, FDTD, =
T DKFERRE 133 I IERR ORATRE ) & BARRNITARBR LTV, @iEZ & 75 Pwani fEOfR
RIL, SO Z OFFEISHRVERZ R D . Ao 2 BETY 4 U EUERE OEAE LT
R 5720 8, FIERITHEMAIC S D IRIREEIC T 2 EMZ R LT e, [RfEIZIE FRP ARORR
FHEANIIIEEE L T2y, BRI BRI ARERORE: (B F) 20, iz ar—L T
FRP RO Z R LIRTE L T D,

4] 40. /> Ty ifafs & T Z OO/ N iR
FEE DL  https://en.wikipedia.org/wiki/Ngalawa

ZORMEERNE 2, Pwani fhEART B =27 NOWE/ N— FF—L L, ERIEEIOSREIZHONWT
BEXELZDL, FU T4~V T A KEIRFOHELEEL LD BMU EHIEAL LTEHA L
7o, WEMTEENL. RIfEOEEETITh (K 41) ALERICLERENTEE TRt s s 2 &
2 odz, Fiz, BREBHT D720, JRWEHTT v NERZMERH Y, Tr v =7 MITT L
—3— b &AL, Pwani #28FFEFTA S E T > b AR SICHIH LT, ReiEES AR LT,
TR, Pwani tENBATZHIN HO@EWKR I L 2 DBF, K%, MO T HijgE D44 %71
YxZ/ FOAMTREAL, Pwani tEBEEEE L 7=,
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Fricksmys (F—n) §

4)  OREAN IO & RE - BRERME & LERIE O

G B L OB ER TEEIFICE T THAL, 8% MIWA Lz, AU RO
RITMHAMEDO BN~ Y U EREIMILE L TRIEESN DD, AKEIV EEZOH T UMDO4FEEE LT
BY., MMAOEBE (F—1) ITIZKRBROBESFO—AME2HHT 5, SREESNTZ 26 7 14— b
DA TIEL, 8m X 72cm E X Sem E DM B MEET, JEAR E L TIEER ImBRORARDEEED M2
2725, BUIEDAEMOBEIEZIT> TND T LET7 AENOMAOMAD AFE K >723, 2O
AR (FFIZRE) ERETETCAFTE hoT,

7 4 VEOHIETIE, "7 Y (Red Lauan : Shorea negrosensis) 2MEH S TEHY, &S 50m,
Ef 2m IZHRDKRRKRT, BEOLIZE-TSIHODTZORWHMARZEIY T Z &R TED, H
Bt & U CiEE iy RIFMEIEE < ey, b & U CIEROR TN LT WHRLERDR B 5,
fim, FRRICIIE L, F=T7 007 UMOFI0 B LTSN THDE v TORER
BHELTES Z&iceole, ZORIIHE30mM, HOKS 3mPL LT/ 503, IRAL[E Tol L TR E
REEEZTER T %, 2070, KT THO0, KB 8mOE S OMAIZASHL ATz,
BIEIIT, B ORSOMAKERICORERDDL Z LIZhoTz, ZOMAD AT LT SDEIEE
(CHER 2 B L7272, Efinads TR U0 FE LY 1REIZ BN,

L BIDORIE NS HEIEEDOHEN NS, RT U AT AZ RO 5 Z LTINS LR
B, EDOLIBRAIZLTH, RERY A XORAE LIRS D OIFBREERHE O BLE 2 D) & 135
WO, AR LRGN e =T BN TEEEETIORRETH D, EE 740w
YTHRICRIICH V. EOKEEFET (BFAR) 13T CTIOARE NV Ao E 2 #E5E L T 5
7T, FEALO FRP REARSC, #E 5 D FRP BHIER CHVARIRIC~ Y U BlREfESTent 7 v R
RO Jo 2 HELE L TN D,

BT, AEMOEGEITIXEOHE BN LN TEY, ZO—BOEM TR T 4 VO
Mia~AZ—FT2HZLIIARAETHD, £bEd, Maiza<EbFICEmE R IET 2720, Y
S TOBEMPHE T IZMN T W W, BRI O4 T E RIS, BEICHER TROFEMIT AT
HOTIZHY , RBRE TICEERTPNS, 20X 5 REMOMR . BENT TES D% —
TR IE D EBHIER 2 EFRREZE L TP L HBTEL2bDTH D, HIb, SRIEE L2/
i &/ UAE B L Lififin g, =7 N2 THELT 2 013D TE LU,

5)  BELE S AN B AR ORI IME b R
KM OFEL BIAOFICRHRZE L, BRTRICEANECTZ OO, B EEIE 0EELE
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NTENREZRYRERTZENTEL, 70 VEAHITEO ARG H O | HEXTEORTHEMIZ
OB, EINEEE LIIREREBREROZENTE R, TNTH, MAER LD, REO
4HAT (A REICBEIT 2720~ U U7« 2BV D 2 HRD 12720, TE L TWe 2 HEO#hE
L RBREEIER L C LA TThbI 525207,

BARFEEIC I, BUE Ngalawa (iR 2 fli > 721 ¥E 21T > T 5 7 U LERD Mkungani {225 24 (BB
KEERHERS) . MU FY 7 0 BBD Wesa iz H 14 (BOKERMER) . oo~V o7 1 DR 3 4
(Pwani tEHEHS) D 6 43BN L7z, T OEMFEEIT 2023 4F 11 A 23 BIZFRT & 1% @ 2 [6] Shella
W< CITbiz, [FBEICEE S WG RO HFEF IR ORM A2 FIH LT, Shella & Tt <
TN IR DI % 7T, BHE 2 % T2 R ) DI ORI 2 B o, B IIR S <, PIE
2725 TV D —fRD FRP it D & 51T ST, Ulo THETe 72, D A B — RITHWR &R
BT 2 52 1 72

IHIT, 74 VB AHINE R KO RANEMERBM A RN /2%, BinEgsZ 0~ v
T4 OFME 3L XLHEERRE 1M (11 ARET) FEhisihviz, EiiEc >0 THEEMIC
XU TR DB BRAAT O WA FEE & RIFICOVWTHEE LT,

AR EREIT R B RS 5 IR 3 BB L CTfTbiu, FERIEER 23 1R Lin, YIRS
O A K VI AWED L — X TH Y | 3 H O T 2 BT THEA Dl Kingspot
(VT 4 AL O A 63km OALE) (TR 2 Z LN TE o, FRERNPOHAKRNIL
IR D 7o T,

% 23, 7S L7230 I A o R BR R SR R

HiifE A 2023/11/25 2023/11/27 2023/11/28~29
i Baracuta (1 J&): 5.2kg Changu* (1 J&):1.5kg Baracuta (2 /&): 4kg
Kingfish (1 J&): 5.3kg DB DHER Kingfish (1 J&): 6kg

i Shale of Che Shale Malindi marine park T <  Kingspot (Malindi 4t % 63km)
-02°46'14.63", 040°29'08.00”

{5 kB 6L 1.5L 20L

HIEEER]  7hrs (7am to 2pm) 6hrs (7am to 1pm) 24hrs (1:30pm~F* H 0:30pm %
T) KEI Y

FH 24 34 34

ik fe—=VUr7 (5I&E#) FHY FH0+
fe—Y o7

* Changu fish: Lethrinus rubrioperculatus (7 7 %% A4 OfffE], F& : R"AT 7 FE)

FERL L7z (4 42) o2 — NIl <, BEPRWZ EAGER sz, Bl iX, haiago
Kingspot ([ i3 2121k, —MRIZEEH STV D/ FRP RIS Y~ B> 15 J§ I fis s 2 > 1 72 ifa
fin (K43) OHFEDLREH AL DAY V) EIRGMBPUETH LM, N AMIE20LDOH Y Y
2T R EEICE LR b o tz, RICE o QTERMNREDETH D, 2721
oMELT & FRP MROREE, M2 K< B IRRORBICESIHERTHH -0, %A, EEIC
i D iR A FE VR CRHLEE 2 18 > T AT 5 GBI R IR G IE CHRGIET 2 2 & & LTz,
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X 42. 7= NTRAYE L7230 B X 43. 7 =7 C—IZEH ST 5
(R IE /NI N IREEA) AT & FRP AL/ NRL i

WAL D /INEH O LLEGRERIT, ~ Y T 4 225K 9km FFICALE L, ¥V 7 4 BV CR b BIEDO K
XWAKBITH ThHDH~= 7 (Mayungu) 2026 HIf L T2024 42 A 17~19 HEE S L7, SN
FOEIE & Sid, Rtz H Sl 5% ) 7 0 BOKELREEOHHIE TiTbhiz, A7
2yl RO —N— R NEBIHIAZ v 7 (F/P & T/A) OBEEOTCREBNERSNT, BAR
ANFPAFITBIHUALER T, AR 5518 - SR AT > 72,

BT OWHNLIRIREIC~ = > 7 BRI U A a4 Bfs LTl L, BEtoEE A tbig L7z, H
WX 3 (B e 25 L CHER LiThh (K144) . 2R Oiafin ORERNE B O S IHEHRIC
ez X7,

Feb T, MMM T & Fo IS, I TALATAM < = Fob 19, 200480201 AWl 5. 2

2867 10094 13,7«

uirbem
58

E5d g

X 44, ~ = > 77 b Hif U 72N B S mRURIA AR OIBE - (3 [B147)

FER L LC, NUBEMIE FRP MAMEM L0 QIREI LU T CTH D Z E BRIz (3% 24),
ZOFERIT 2024 £ 1 H 30 HICBAfE SN2 5 8 [B] W/G £ Tl &1, o ik o/KGFH T H A
FEOHETE L AN L —2 g U EREET L ENHERINT-,

61



3224, N T & FRP O BRE S BR S 5

2 A ANk FRP )
e %1 0H %52 [ % 30H %10 % 2H] %3 H
Ehii A H 2H17H 2H 18 H 2H19H 2H17H 2H 18 H 27 19H
HEEfE(n. mile) 25.11 25.23 15.21 25.11 25.23 15.21
BOEHEE (L) 6.5L 7L 35L 16 L 17L 8L
FEHMH) 2 3 2 3 3 2
R E (L/n. mile) 0.225 0.239 0.200 0.554 0.580 0.457
S 0.224 L/n mile 0.530 L/n mile
95% 1= HE[RE 5 0.0223 L/n/ mile 0.0733 n/mile
Lz 0.8
(FR 7N — % S
95% [F IR % 500 I
— £
<) 32 204

£ £

§ = 02 I

g

w 0

Banca FRP

b =7 T/ R O 5 A ORATRE I MENW 2D BIREICRBOH 5 & i H RKAE Iz
PR (7)) ORGETITHR0—FH T, BEBIZHEOBREVPOLOEE>TWNDHD
A Z DD RO GREORENE L TS, LEHESNTWS, 2070, BFIIME
£ & o/ FRP Mtz 2E O BMU ([ZftG L TR O b2 K> T\ b, AN ifinzafl 2 X, AR
LR TR BB AERBET A ENTED Z LIZ2 Y BEROERO MR OB X
\ZOWRIND T ERHIRFEND,

6) /N AiffRD FRP 1L

PSS T I, R /NVETH D AR ERC A £ THATTE 2720 TR
<. =7 TER LTV /I FRP /MG & Hoi L OB AN R < S8 b0 2 L B3 S i,
BT, R DI A F OB CRS BIETE 5 2 EMRERA VT NE BRI, 2Ok,
U F WM OBEIT S LTz Pwani HHICIZRMOBEICHE L TE L ORIV ADERHE DT,
UL, Wik L7z X 9o, AR Se Io s =7 ENCOBRIT, % — A H5IC IR 0 KRS S
BT EDD REFIENZ L. RATHMTNIC b AS TRV Z BB TH 5,

ZOZ L AR LIZT 4 U B TORBROBEICKT T D2BINO T #HNE, HOREFRTET
WT, BFORSHR AR E LTEA TV, D%, SEOEE S @ hEoRERE T 7L
& LT, FRP EUEDAIFE (/LK) ZEo CTAlZ o — L, Alf» 5 FRP B & Uiy
5205 B Ch B, AL RIERO Pwani HAHIREEOBEE L LTI AR
IX. [FFEAS FRP ARORE 2 FHH L LT T, 2O IO FRPALEZ M D5l x T2
LThb,

—Ji. Pwani DG TH, ZOHEERMNNPOMEL T, ZIICETVRAF v 22 /LT
FOERRIETE B, 7=7 CRIED LORVALHIENEA Y FRP S & L CRIES 5
DI A= FABEVE, AERE > TEREET VL TR L O HE o —F 501, #
HTENC RS CHEFE R TIETH D, SbIc, REMEEAT v 72 BiTe 2 & T, RO CRHE 4
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SEMECED LN ATy "ARHY | ZOBRTH LD ML FRP EOEIETH&ZIIL D, R
X i 2 OISR SIS R E S Ui AR 2 FRP (LT 28410, EEIV 12722 -> THMERIER &
S A

DL Z A, T4V EUHEIENAN DA S L5 2 BIENFHE N T L7ZFEA T, Pwani
FEITHEER SO KEMSFED 7' 1 ¥ 7 MT—fi%A972 FRP I 2L LTl . 2D% Y LiFen
LN FSAA TV 2728, FHEK T O A IZIE FRP ®E /L RE2HWET 2 BRIAA TH -7, FEEEIC
ITEEN TETDOITFELZBZ T 2024 0 4 AT/ 57208, 4 DTN RE LD U BOMIKE
BUWEFHZ LN TE (X45),

et
=

[X] 45. N2 D EIL REWED 7= 12 FRP A2 KBS HINTIR Y fHFCnWb &2 A (£),

v H L7 FRP 8o o e OF)

TuYxs FCIE, B3 REIENHEDEM A B E 55 5 BIBHZEG N (2023 4F 10 A 20 B
~11 H 26 H) O%¥)3 A ZE->T, H4RADOT 0 VL ALHEEVEREZB IR0, ST Ho
FRP (LICOWTOREHRINE L r =T TEETLZENTE NI H— () &7 a7 OR/ERM
EHRE LT,

FRP EMIFHLEN 1 LV K& MITHEARNHZ S D S lHIcikie 7z, FRP IRORIZIZZED
BEHAXMEZR T CREIERODLRPLETH D, £ 0O BEARMESY A XIZONWTET sk L
72o Fiz. FRP MRORE RS T-D OEIEES & LT PVC A TE2MEH LT\, 7=7 AE%,
D DEERIZOWVWTEHEERE T 4% - T Pwani thiZf5 27 (X 46),

[ 46. 7 1 U &' BFAR 5 8 Hiulilkk FRP ARELAERT, /NI S T Er FEUER @), SMAlOEL R E
NRIORE Z XA L THRHE TS E 25 (b)), BUYESNT/NVRIES) ) FRP S B ()
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T4 VBB EY O 2 H B, HUs TR b EAIT IS EIED B D /N T TR i oD B PR N
THT (B~— VN & a7 Vi) Ziiil, AT v L ART XS LREORYEL RF LTz, JEiX
A SmAET, HMEER SATEEN TV O/ RFNTIE Tho7 (K47), B INb, —
MOAT ULV AREBNL EO LI R TREEZRTCTaXT LiENEEI N O E2 T, 5
B BT REEIT o, KBS, U0 SRR S skl B E TRRCE 2 PRI TER &L o
TaT EES—A L Pwani AESBRUERE LTS 4 BT aXT LR T E LT =TI
FbiAte= DA LT,

X 47. 74 VELCORUIAT 0T e EDAT U L ARF— VN T %
1T TWHFENTEMHEM]E (Catbalogan, Samar Province)

r =7 NE#, Pwani AEBESEEZ KL TV DE~ U T TNO&BINTATIC, JIEBRO
I T ol L BB 2R DIAA T L L 2 A, iz +ofELmEch s 2 &
NIy o Tz, 4 1Al Pwani (N 8ET D 4 0 FRP S 2 IO BLEITIZRNIZ A0 A, REkmiciE
A 2 T AR, ENAEFEERSITICEET 2 Z L 2R LT0D, B, 74 U B ORITY
OFAMNCIAIAT L7 NFRDI OH#UskpT Ri%, % HHERAR L TV okt s 7' a7 ofYETR 250
FRL72ET A GRS 7) Z8YEL, BBV =Tz, RET AR =7 Tofg L 7 r <7 8-IEIC
FHRZbLOTHD,

%5 3 EIENAHE TIE, =7 TRIEHR D FRP #AU I E 7 ¢ U B0 AHIRE D3RE L 72 ARIEAN
VIR E o THHE R T H 2 E N TE T (48),

X 48. 5 3 [IENHHE THEA Sz, fEF O FRP 8 BHROMME (a) . 7 =7 AFUWEHE Pwani
HIZE B (b). 74 VUV A E NG 2 FIERNIHERHCRE Lz K& S Bz T
ML TNWAHEZA
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AWHEZT v ¥ =7 MTIX, =T HOEAENOEKICET 24 =7 F7 %3487 5 PRI
<V MEFEH(OA I —TICHLEENTORNED, KPR IBITITE RroTle, 20D, 20D
EAFIROW RAZET DIEEE, F=T /I THENITHED LN b DO TH D, KT FRP BN i
o L lRFTEIFRMAZEOH CEEDOHIZLD LD T, Eﬁ@ﬁﬁfﬁﬂyw%®£%"%¢
HRBHIFGIEZE LSRR L TCWE, 7rvoy METHRIZIZ., BEA =7 F 7 BFIEIC
DART—=IT v TP Toid Z & MFF LT,

7 4 U ¥ % HDPE #5HE % O fUfE

1) HDPE #8545 O SRR & dEsR Hlrd o E

2013410 AWZRAELTZBRMERIZE S 7 0 U BV EYYHLGT O LA T80 8 C o R B
Dicd, TERE 7 FRERSER - BRZE T oo =7 b BEishZ, R7ey=27 ho—
B Cd 5 KFEAFHE BLF 3 Quick Impact Project (QIP) (233 C, HDPE AT NEA I N, ¥
SME 10 FELR DR L 7-BE, AT OBIIHERTOR 100 FE25 300 2 (3 %) ([2HE %, QIP i
Ml OREYER 2R A B L o TV D, AT Y7 FTIE, ZOREBEEE 2. MHANE - BE4E
PR - BREENFLRES IR OAT A HE AN Uiz, EARMERE LTiX, H% (Single Collar) HDPE #¢
DEFERIC, PE BEIMEHOATEHEEZHNCAEREERY T, v — 7B A7 A (Grid
Mooring System) THRE L7 DO TH D (X 49), 7ok, 7 LW EsktEkiX, HDPE #AiAEE DR
W=7 (RA8) IRENTND,

X49. 7 4 U B~ — N3 ' A T Tl H S Cu 5 HDPE #4455

=T ICURET D AEBRERME OREICONTIEL, 74V ETRLEL ORBIAEZIRE L
TV % INCA Philippine Inc.tt &, HARANEMEO 7 4 VBB T L7 mY =7 MR EZ S &
AW LT, R SIR, BREHEINE R OVE B BOEEME O 2 A 23 S, JREWIMIL 24 BT

AEIZEST,

2) AR

A B RRR I LB G ORI, (AR RS L [FERO FIRCHED 7=, £, OFFMEmH Y 2 k
(Bill of Quantity : BOQ) D1ERkL, @7 =7 TOEHM AFrIEetEOMERE., OWHMEE DK 3 » AR
2oz 5 2024 - 8 AHPICHEAZ AR E LI R OAF 2B LTz,

EEERTEOY S, Bloar 7 ) — FOBECHEBMONNL T v —7 1y 7 OfUWEIL, 7 4
U B NHANE OPEMATIC, 2024 4 10 A WA O HRAIHIT TEFET A N TOPADEHEDO L & 5E
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ML, 58T L7, TOMOEEAMITHOWTIE, 10 AR E TICHEL2ME L, BARANEMAE N7
=T RIERBRICEAL LI OERYT A b~DELEIToT,

3) EEExP Ak

HDPE #5858 O fEd L OREICT 5 WIG/NEERITIE, KMFRIFTE A & "= ES iz,
RIKNEG L T&E7e M ey NEHFEEDOY A N THSH T E= (Shimoni) OF T 7V == (Kijiweni)
(¥ 50) 28, K7 wvxr MIBTLEBROER - REY A & LTHRES Lz, FMTIE, 2022
ENOARAEBRAET LT A TORAPITOITEY | RIS OB 2518 A 2 7206 L
TWD I ENEESN TN D, YE=LEXFOV = (Washini) BOM AN LM, 58U
MEIATERL TV D 2D, ABENORITE ISR S S, BERRE LIRS BRIG2
FBBRENSHERFSND, Fo, TNETEBPAEOERZTo CTEERBREERARB VDL Z LD,
ZOVA MERETDHHRO—DTHDH, SHIT, Y E=TIIHEIED KEMFSED Y2 =7 K
DO—Eg L LT, KMFRI #&5HH Y O A & 72 % National Mariculture Resources and Training (NAMARET)
T —DERVBETTTH L, FEZ =i, =728 2 RO BENIED L0 & 72
LFPET, 7F =7 PO BRAK IR LGS EEN TS, TAULEZREIIICEEL, v
E=NEEIOAEFERSEY A MOBIINZOIE, Y 2#EREE R D,

&

s P
Mombasa

e T

[X| 50. HDPE #5i/E 8 Ok L&A b

4) HDPE #5f/E 8 O @A

AED7 4V B NEEMT#EIZ & % HDPE £ O a8 - iE i 2B 53 5729, KMFRIIZIMA 7
BT, MEE 24, TA B ARTA OEUKE 2 4 NVURSIERRE L 1 BB F— L BB U NY
AR DIFEAMPICIRE L7Z, ey =2 b T, MtaIa=7 %2 K <MD KMFRIOT RN
A AEESE 3ODIEEBMU D HENEN 14D ) —X—& 24 01EEWMNFE (AFH94) &/
MR OEER # GEEITZEE) L LR L, Z0fE. v E=TCOEEXIZ, s -
B« a2 =7 A 1EEMNENPGCRD T =TE 7 4 U EMOIRKT — L CHEMET 2 A 23
ole, ZOERBNCEY, a v N OBERENOEERITOMLERE T, 82D LUV THE RN
AIREZe . FRARRYZR BT I ) OFSHA BREE S v Te,

NV IR OERREANT & 1X RV | BT O/ TRIZIE, BRI O 5 @mERERILH
F OBV, ERETRIT, @nx&)%b7/w~7ny7®§¢ @EEMORIE WA b
). @HDPE /31 7O, OFEEEREOER, On—77 L—AMREMORUE, ©7T 1 —
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Tay 7 OET, @Or—77 L —AMREMOBRE, @FEETE T L—LALATEORE, Lol
TEALT, @ —7 OB TV LR THILE, HDPE /34 7 O fE LIS I g i Bl Gy
DHHIEELF A D, @@io\10%&P®¢%%~A%ﬁ%kLfﬁ%ﬁﬁf&m%mzé
I3 L2 8 Th 5,

Bl O MEE & BEAR 7252 1T AIVRBEE Y 5 F A A ok#% 3@%’%kﬁb@%ﬁ@%ﬁ%
fChoTmIcb b bd ., =T ~DOAFRE - REHINOBIRITEE L EICh R HEA T
EEZTCNWD, %, r=TlOZEETFT— A m\aﬁﬁﬁbéﬁwﬁi%égﬁé%%-m%#
FRETHY, OB EOHELZR > TWDH, K 51ITAEBRRERL KURREORR 2R LT,

%%®%@(ELLHmmn47@@ﬁ(ﬁb\T/ﬁ—fmy7®&F(ETL
EERORE FF)

5) BALAEETORMEFIA
SEEAN LT 4V EVRIOBEAET Y AT J2iE, fMiEa X M2 RIBICIZ D700 T RIS
FR TS, Zhbld, F=7ENTAERIELIT I EMEE P RET 257 VTS ERR 0V
iCcdHdMn, 74 VTR SN, EOMAMEE ERERGEH SN TE L, b OEIMNIT
=TIl o TR B CHIN /2 b DO TH Y, AT 47 THEY EiFoni s,
® HDPE AE#:® B1F : HDPE /N 7 Z &HEA T OETENGF L LTHENT 2 2 & —kAv T,
TF=T TR TOT 4 JETEETHMAIN TS, LavL, @FIXFHMZER IR &
LTHET LD, SROT 0y 7 FCTRENBIHTHLZ R L7000 TORARTH
5 (K524 E), Zricky, ®WiEa X P2 RBICHIETE 27200 T < BRE S DB
MERFEEE 21T 5 Z L b ABRIC /e D,
® Grid Mooring (v —7HAREGIE) « EEARYE (X 52 ) TiX, 7 A—0bOEERNIE
BICHBEERT 2720, BREROKRSL IRV OFEEEHEV IR L2, AN EET 2 e
PEREE D, BlZIE, SR O WGET Cld, AEO BN ghics A, &

15 STAR, 2023. https://www.the-star.co.ke/counties/coast/2023-11-27-kmfri-unveils-first-plastic-fish-cage-project-in-kwale/
KTN News, 2023 https://www.youtube.com/watch?v=0yHQadUIMV 8&t=23s
Citizen TV. 2023 https://www.youtube.com/watch?v=yx4AEJE7r4s
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https://www.youtube.com/watch?v=yx4AEJE7r4s

BN EET D1 ERNAMR0ND Z E0nd5H, —JF, GridMooring (K524) Tik, v—
7P (Rope Grid) 73 200L O KANZEFIZIREI N TNDH T2, B—T NG EIAEND Z &I
RKEIICEED, 20D, B—THICERN TV EBERICITT b —00 OEEN
Bl EIABIABD BT EB~OAMPEH S, HI5Y 27 bK< 8D,

[ 52. EHHREE (/) & Grid Mooring (1 —7#E) Zfdi» 1-FIEARE (F) VAT A

® ¥ AYt—F (Beads) L FTLDFIH : A7V =2 NOASBREHA= 7Y — K70
v 7 Ou—7HOAHFE (¥ 53 %4) 3 LU Grid Mooring O v — 7 5 4y (X 53 H1) 1213,
A Y OE— FEMEN S TW%, E72 Grid Mooring 1D Ei# 1121, FhOR Y =F
Ly Rz a—FTEo#IZ AN bOMER EN TS (M534), A4 E—R&mh
BRIV ZF LY RTART =T THORGICAFIRETH Y | AFUEER MBS 2 MIER
ML T, bR a XA N CRICANDZ LN TEX 3,

K53, 24 Y= Feu—7IWY T ici-tear 7 U= v T v h—Tmy s (F), 44 ¥E—
NZ o — 7 > TR v — 7 F (F) . Hi PE N7 A& fii 572 2000 KAELET- ()

® HEET /L . —fk? HDPE %% (IX] 54 /£) 134550 HDPE % U > 7 TIEL U= A5 F: & T4
D &2 CTWD, AIEWER L AEFTHEE TR SN TnD (Ms544), ZOET IV,
GRS B3I A T OB E A DRI T K A/ MR 2 T (A A 2 7 v
Th b,
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54, —EF: (Double Collar) (ZF9 ¥ (Stanchion) 7§>Hb \‘(I/ VB —{%H972 HDPE A28 £ 7V ().
AK7avxy NCRIEESN-HA (Single Collar) £ (£)

6) EEX S U7~ HDPE A28 5H O F 51

SEEWES N ATIL, EROFBHIO L O I CEMAMRET L ThH L0, ¥ T ASE
BIHOERICKE LSBT 2 2 SI3MfFETE 20, =7 CTid, MR AEO RIS LI A
ﬁi—fﬁa@%ﬁﬁﬁbﬂ\m\f:&) RIRFR 48 L CAEFICIUE L, & (mb@é%%) Zhh
L2 ELTERY, YEZIZEBITS KMFRI O NAMARET CHHMEIG OGRS HEA TV DA, K2

(SRR S Hi AR #mﬁbfk%ﬁ K 72 R w%mf&ot“o YA AN
ﬁ@_omfﬁméﬁ_m%bf%\E%_%wﬁmﬁ%%éh\%ﬁwﬁﬁéﬁ¥%ﬁ$%%%
W, RSB ET NN 2 AT TE 5 L5225 TITIE, D &b 10 4R O RERH
MDD LI D,

[FIERIZ, MG OFEL b RERRDOEZR N B AT TE DL L H 1> T, BIfEIX KMFRI
PWRBRA R EE 2TV, SAny PEETHHALTWS, SEEELZXFV Y 2 =T{Thh T\
7 A ORI S KMFRI B OENMER ST D

LiemoT, BED T = 7@@%%@%%&%@ﬁ% Mo, AERELEZATITEIC
KMFRI 2348 5 T % 3BR A 70l 5 AR PERLAITBH B ORI B S 22 LICRIH S s o il T 2, BiR
BLZIE, AR PE A O B R RLE S EHE I RBR A B IR SN D Z L 3B X b D,

KMFRI O#FEBAFRMH Y 1T, ZO XS RAMICET 5720, AREWELE | EOBIEI AT L% 3
HICHET 22D T\ 5, T TICMOFe Y =7 +THEA L2 10m 440> HDPE U564 %
ZRITA L CTED ., PERFHEIA I S5 fREME I E VY, Z OMMIL. SRl AR LANIE A D
NTWled, IEREZBREL TH LN LDFRE e —7 D% %< LTh D, SROEMEBIEIMER D
R EREICET D7 1 U v NMEBEAME 2MER L 72 HDPE &4 H OfliE~ =27 /v (IRfS8)
WZiE, BUED 1 Kok 2 3 IR 2 FIlHEZ R L7zXZ2#E#i L T\d (1 55),

162022410 HDAT r Y =7 M | BIBHFAERORN, 77 Y =7 METRNITMEK O KB IZZER L, #
7B IB@M B SN D £ TITR > Tz, 7B, Rl OBUKEET VA 2id, A7 v=7 b 1
HZEPHE T — v = VAR R L - B A IR OBUK 31 7 (HDPE /34 MDAV v k& AfLi=
D) EHEIZLTND,

69



55. K7 vy ey N CRVERE L7 1 2 Grid Mooring system @ 3 &3 27 A ~OHE3E FIAE
(i : A7 v =7 b L5 INCA Philippine Inc. #H8/E~ == 7 V)

S#% O KMFRIZMT O fEREBRIE, ChECTERMEICHIEa I 2 =7  BEEEELHY T2 7HE
PHERE, ZOL ) REAFTRBRERMA LT TN LT, BRI a2=T A PFELZERT L&
WHREIC 22D, 7272 L, FEEAFEOBIRS EEED L oA TW W=, Y L= KR
HEFA L 200325720, Liciio T, SEHRBIINR D /MR DIRES D, 4
EL7z 10m EROAE (EFENBEKOER : F1400m°) 1%, AESHEE L-LOEWIZ XY 7,000
~2 TRBEDEENFRETH L1, RREFR~OEELER =2 =7 4 ORFRNZBET S
L EERENRETELEEX LD,

7o, 10m EEROAFITMHEH L7z 225mm EEO HDPE /A 735 CIIRBICATTET, 20
WO L 2 VB EmW ), — ORI 2 =7 ¢ ORFB T, fEsx ORI DD
MHEEZ AT ENELY, 22T, HAFTLRSGICAFTTE S 50mm @O HDPE /3o 7% ff
ML, —M T EJE Tl AFTBE72 Socket Fusion # % fff > T/ o> HDPE A8/ (B Sm) A HiIfEL7-
(1456) . &5 2 [EEWNHHMERF O 10m A BUE O VR UER T Sm A/ MUA R —H3 12 1TI2E 2 Y
%o A BIEATHEE A 5 ) 72 KMFRI & HIOTIR R i ) TAUTRER BIXATRECTH Y . AEE~v=2
T (A 8) WIEZFDORENRENT VD, ZOH A XDAEE (FEXRM S0m®) T 1,000~
2,500 BREEOEET N ARETH L, RFEH A L UMMBERFETLRR I 2 =7 0 LUV Tt
WHZE L, NAMARET CTOMEEAEERBNIAT L CilEte Z LN TE UL, EREOEFEFM LN
IVDNE FITFZRET 5 Z &0 D,

e

L [T

[X] 56. 50mm HDPE /XA 7 % f#i o 7=/NMAEE  (SmER) O4H
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HDPE %L, HHERFDOEMZAESToT T A b Lb—3 3 UKo THERO AR RO MR F I L

NEFE IS RERE LS, LRTH D LR EnT, HEAIR, BARESNLTWERELT

mWEN4f%ﬁﬂmﬁmE$%&mﬁﬁé:&f\&ﬁmﬁwﬁw%%%_mﬁbto:@t@\
%@ﬁ’%ﬁbtKMHuk%ﬁﬁR . BUE, ﬁﬁﬁﬁ@K@@ﬁDﬁuyiaﬁ_ﬁﬂ@fm
i L7 A E MR OB K Dkt A Bt A 1y MRIHFE~ORFFELED T D,

26, FEZEWMETOY S LDER

A S TE=EUHEZ @ L T 7 U D iagE & oM s skt ) nEfishd ) IcBEd
L¥EBNET, ILBECOHE ZEIHMEL F Lz, HEFEH L L TUL, 7r—=a )/ I—B3R, &
— 2 VIZBIT HKENT (i) RfpsE s, 2 o =7 12810 2/MUERESCHhEZ I 2=
TAAFM ETHD, HE=—XIZE L72b DL L, AFHEIZTOTO—H &L LT b, &Rl
WS E I L, AR GBI - AMRIAHEE L=, FEMIILLTO LB Th D,

26.1. E1RIE=ZEPE Q023FE8 A : £ 4 EIREH)
(1) “Efi

Y= = Ml O =T ROBMERED TR E EE, AN A— L& TRFBEL L
TS L7,

= = U & DOFEE

%R CEAHE (B—y b)) OE(FIL, 202343 H 6 HIZ JICA 7 =7 FHHEATICE W TR
Nzt —v = ViR ZEELE (Seychelles Fishing Authority : SFA) DX v FEENBIEE -T2, £ D
%, B— VIR E FF o T DO THHTC~ 7 2 O ME I 2 A8 L0V =
TIZBTDERENE L >D, BIMITITHIHE - HED T 1 7T LAOREL L OHEL A —/1Z &
A& B CIT o T2,

YRIOT v 7T MEH 1 BRTFAIHICRET V-2 a ) I—FOT V—xa ) I—[FAY v 7
EDOBRZMTET >7T2h, 1 BREFTC 2 > CRBEREBESHEICKHS LR Tl e b 2 n 7 r—
Ta ) I —AZ T DORDVIZSFA AZ v 7 L DOBERRZHA~EEF TR o7,

b = T DO BINE B TE Fhe & & FE KR ERHEfH
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Small-Scale Fisheries and
Aquaculture in Eastern Samar
in the Philippines

Recommendation to Incorporate presentations by Filipino
government officials into Kenya Blue Economy Training

T = nE _
Py, s
w.,.é- et ‘“—;” .j %
Location i -

Thp,

o PHILIPPINE
Bsanta Rital s ISLANDS
™ Samar Manis-"
agoeery  lstand
S g [ Leyra" i #
Tacloban] “ vo——_ Iskand
¥
Leyte MFROC| Taytay!
Island \GMFDC®.- &
~ [Ngolos® %
@ Sulangan|
el
- \‘\
_Places Visited i A
T L} 19 20 »n 40 = B00m

Why the Philippines?

*» Natural environment resembles

* Coastal fisheries resources depleted

+ Fishing deep water off the coast

« Developed aquaculture in the coastal water

—

« Near future of Fisheries and Aquaculture
situations in the Kenyan coast

+ Lessons they went through could be learned

*Use of ice for fishing and
transportation of fish to market

GMFDC
{Fry production)

Fry

(Fingesting production)

Fingertings

Floating Cage
Cage culture

Food fish

Private coastal ponds

o




Seaweed Farming

Guiuan Marine Fisherie d

8
|

ood fish cages

, Fish disease

Incorporating Virtual “.
Presentations from GMFDC in - : o/ &7
the Blue Economy Training

What needs to do

+» Includes presentations on the Philippines situations in the

training for the selected subjects:
« 1) milkfish farming, 2) mud crab farming. 3) seaweed farming, and
4) small-scale deep-sea fishery

+ Resolve to include Virtual Presentations on the Philippine
situations in the training in the current working group
meeting and, ask SDBEF to issue a request letter to the
government of the Philippines

A1-2
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Sum of criteria category averages (max=50)

0 15 20 25 30 35

(=]

w

=
oy
o
&

Marine aquaculture development in Kenya (n=6)
Finfish faming in Kilifi (n=8)
Overview of the Blue Economy (n=10)

|

11 I i1
ONILY Y ()
e YIHOIH

Fisheries management and development measures (n=8)

Status of fisheries resources and lost opportunities in Kenya (n=8)

Ocean Governance and Marine Management (n=10)

Seaweed Farming (n=7)
Hatchery visit at NAMARET (n=5) [ NN

Vessel monitoring system (n=28) [ NG

SolCoolDry Go Blue Project (n=8) NG

Crab farming in Kenya (n=8) | ENIIGEN

Seafarers training and BMA facility tour (n=T7)
Fish laborateories (n=5)

|l

Improving fishing gears and FADs (n=8)

|||"'|

Semi-industrial fisheries development and cold storages (n=9)
KMFRI laboratories (n=6) _

Fisheries and aquaculture climate change (n-8) —

Construction of Philippine banca boat (n=8)

Visit to seaweed farm (n=4)

Small scale fishing techniques and processing (n=9)
Fish processing at Huawen (n=8)

Offshore fishing techniques and gears (n=9
Overview of marine protected areas and tourism (n=7
6

Role of KCGS in maritime security for sustainable blue economy (n=
Overview of circular HDPE (n=i

Circular HDPE finfish farming system-Site Visit (n=5
Fish processing (n=9

)
)
9)
)
)
)

Evaluation Criteria

® 1. Overall Satisfaction m2. Program Content

m 3. Coverage of Topics B4, Training Materials

6. Adherence to Schedule m7. Instructor's Conduct

m 8. Instructor's Knowledge and Expertise m 9. Approachability of Instructo

® 10. Recommendation

A2-1
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Sum of criteria category averages (max=50)

o 5 10 15 20 25 30 35 40
19. Small scale offshore fishing vessels. & Hamessing innovation (n=7) |GGG
15. Overview of Blue economy (n=10) NN 0 I
24, Seaweed farming in Kenya (n=8) N 0 I
25. Visit to sea weed farms (n=5) | NN L IS S
32. Solcoldry Go blue project (n=7) EEE T
20. Discussion on Banca boat benefits (n=7) I 0 D
26. Marine aquaculture development in Kenya (n=7) NN Y
34. Fish processing and marketing (n=5) | I
[—

22. Semi-industrial fisheries development, cold stores and FAD's (n=7)

5. Role of KCGS in securing maritime security for sustainable blue economy (n=9)
6. Fisheries Management and development measures (n=8)

1. Crab farming in Kenya (n=11)

7. Fisheries Resources Access and MCS (n=8)

21. Finfish farming in Kilifi (n=6)

13. Overview of Marine protected areas and tourism (n=9)

18, Small scale fishemen's blue economy alternative in Kenyan coast (n=6)
29. Circular HDPE finfish faming system (n=6)

11. Fisheries and Aquaculture Climate change (n=8)

31. Sardine processing and marketing (n=5)

)

)

4. Visit to Fish Processing plant (n=8
28. Hatchery visit (n=4
27. Harnessing innovation: HDPE Mariculture Cage Integration in communities..
23. Offshore fishing technigques and gears (n=6)
12. KMFRI laboratories (n=10)
2. Seafarers training and BMA facility tour (n=9)
33. Small scale fishing techniques and processing (n=5)
3. Fish Processing (n=10)
17. Fisheries techniques in Kenya, FAD's and Vessesl (n=8)
8. \isit to Fish Laboratory (n=8)
14. Visit to Mombasa marine park (n=10)
9. Vessel monitoring system (n=2)

i I I.k B I

ONILVY
HIMON

Evaluation Criteria

= 1, Overall Satisfaction = 2. Program Content = 3. Coverage of Topics
u 4. Training Materals 8. Adherence to Schedule m7. Instructer's Conduct
=8, Instructor's Knowledge and Expertise ®m9. Approachability of Instructor ®10. Recommendation

A2-2
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Sum of criteria category averages (max=50)

20 25 35

(=]
o
=
(=]
-
(]
8
I
(=]
&

Crab farming in Kenya (n=9)

Circular HDPE finfish farming system (n=5)

Overview of Marine protected areas and tourism (n=7)
Marine aquaculture development in Kenya (n=10)
Finfish faming in Kilifi (n=8)
)

)

)

)

)

|

Offshore fishing technigues and gears (n=11
Fisheries technigues in Kenya, FAD's and Vessels (n=5
Hatchery visit (n=10
Overview of Blue economy (n=8
Role of KCGS for sustainable blue economy (n=6
Semi-industrial fisheries development (n=5)
Fish processing and marketing (n=8)
HDPE Mariculture Cage Integration in communities (n=8)
Solcooldry Go blue project (n=8)
Small scale fishermen's blue economy alternative (n=8)
Visit to seaweed farms (n=10)
Status of Fisheries Resources in Kenya (n=8)
Sardine processing and marketing (n=9)
Seaweed farming in Kenya (n=11)
Small scale offshore fishing vessels (n=8)
Fisheries Management and development measures (n=11)
Fisheries and Aquaculture Climate change (n=10)
Mombasa marine park (n=8)
Seafarers training and BMA facility tour (n=5)
Small scale fishing techniques and processing (n=7)
Fish Laboratory (n=4)
Fish Processing (n=10)
)
)

ONILY Y ¢
ikl YIHOIH

KMFRI laboratories (n=5
Ocean Governance and Marine Management (n=6

Evaluation Criteria

® 1. Overall Satisfaction m2. Program Content

= 3. Coverage of Topics ®4. Training Materials

® 6. Adherence to Schedule m7. Instructor's Conduct

B 8. Instructor's Knowledge and Expertise m9. Approachability of Instructo

8 10. Recommendation
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MILKFISH HATCHERY OPERATION
AND FRY PRODUCTION

Introduction
to Milkfish Farming
Why Milkfish?
Hatchery technology for large-scale seed
s ly established

ture and can be grown in a wide
range of environments

have been adopted ndustry practitioners

An i food commodity in Southes
Asia

average size of an adult milkfish is around
50to 70centimeters
(20to 28 inches)

Diet: Herbivorous but can also consume small
crustaceans and other small organisms.

Growth Rate: Milkfish have a rapid growth
rate, especially during their early stages.

Migration: Known to undertake long-distance

migrations.

* Milifsh primarily inhabits coastal and braddsh
waters. It & commonly found n lagoons, estuaries,
mangrove areas, river mouths, and nearshore areas
with sandy or muddy substrates.

¥ It's important to note that the dstribution of milkfsh
can be influenced by various factors, including water
temperature, food availability, and habitat sugtability.
Additionally, the mtroduction of millfish to non-native
regions for aquaculture purposes has expanded s
dstrbution beyond #ts natural range.

A3-2
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Biology and Ecology of Milkfish

Milkfish (Chanos chanos)

¥ the only species in the Family Chanidae
* Known Chanas chanos (Forsskal] and
is called in various names in various

1ce: slender and elongated body
5 They have a
forked tail and a deeply forked caudal
fin. The body color of can range from
silver to bluish-green on the upper body,
fading to sitver-white on the belly.

D%

b P b
R M3 | P

Habitat: constal snd Brackish waters of the t

s sublropicel regions
Reproduction: ovipar eproduce by laying eg

Larval Si e After hatching from the eggs, milkfish
larvae, known as fry, are small and transparent,
with a distinct yol > attached to their body. The
fry are carried by water currents and typically
spend several w n the open ocean, feeding
o plankton before migrating back to coastal aress.

Distribution of Milldfish

» Milkfish [Chanos chanos) has a wide
distribution across the indo-Pacific region,
particudarly in tropical and subtropical
coastal waters.

¥ Milkfish is native to the Pacific Ocean and is
naturally found in the coastal waters of the
Indo-Pacific region.

) ¥ o

es i Trenes e Ly e kst 4
e e

OF MILKFISH
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LIFECYCLE
OF MILKFISH

EGGS OF MILKFISH

Eggs and embryos: Fertiized millfish eggs are
pelagic, sphencal, 1.1-1.25 mm in dameter,
Embryonic development & typical of teleost and
takes 20-35 hours at temperatures of 26 - 32°C
and salinities of 29-34 ppt.

jiw) W Vg -

LIFECYCLE
OF MILKFISH

DAY OLD LARVAE

LIFECYCLE
OF MILKFISH

JUVENILE MILKFISH

Juvendes and sub-adul: Mikfish larger than 20 mm have
acquired the characterstic shape and definitive structures
of the adult of the speces and are considered juvendes.

‘!'\-..
\ B
g’ They bear the complete fin-ray complement, a forked
7 / caudal fin, scales, and sivery coloration
;‘ ) B B 1= 2=
-
. 4

=" MILKFISH HISTORY

¥ Cultured for the past 300 - 700 years in

e Indonesia, Tawan, Phiippines and Hawas
-, » Early practices wmwolved capturng wild
milkfish fry from estuanes and rasing them
in brackish water ponds or fish pens near the
coast
« ¥ In 1970s significant nvestments have been
made in the Philippines to support mildsh

LIFECYCLE
OF MILKFISH

NEWLY HATCHED
LARVAE

ae: Milkfish larvae are pelagic. At hatching, the yolk-
sac larvee are of 35 mm total length (TL); three days
later st 27-30°C, they begin to feed when the eyes have
become fully pigmented, the mouth has opened

LIFE CYCLE
OF MILKFISH

21 DAYS OLD FRY

Post larval/fry™: Milkfish Try’ or ‘seed’ (to the
aquaculturist) are larvae approaching
metamorphosis and the end of the pelagic interval
within a narrow range of 10-T7 mm TL

LIFECYCLE
OF MILKFISH

ADULT MILKFISH

Adult Milkfish: Adult milkfish are large
[to 15 meter or 15 kg), long-lived, silvery
and streamlined, pelagic and schooling

Annwsl Milkfish Production in
z the Phillpaines

S MILKFSATRY
@

,  AND FINGERLINGPRODUCTION

TRADITIONAL
CAPTURE-BASED
FRY COLLECTION




DEVELOPMENT
OF HATCHERIES

DEVELOPMENT ==
OF COMMERCIAL
HATCHERIES

ADVANCES
IN HATCHERY
TECH NOLOGY

S

PRODUCTION
METHODS

A3-4

NATIONAL
MILKFISH
PROGRAM

MILKFISH Larval Rearing Tanks

should be located
HATBHEH between algae and

rotifer culture areas, for

ease in transferring and

OPERATION forfeciro pureoses.

STEPS INVOLVED
IN THE PROCESS
OF A MILKFISH
HATCHERY




1.Broodstock Management:
a. Selection of high-quality broodstock

based on size, health, and reproductive

performance.

— = =
<. Monitoring broodstock for signs
of maturity and readiness

forspawning

Y LI

b. Prepare culture vessels or tanks with
suitable growth conditions, including
appropriate lighting, temperature, salinit

and nutrient levels.

)
Important Environmental
Parameters Required
by Green Algae
salinity :25-30 ppt
Temperature  :below 30°C

" 17590

c.

»7% —

’ b. Providing optimal nutrition and suitable
environmental conditions to maintain
broodstock health and reproductive

capabilities.

2.The production

of natural food:
Culture of Microalgae:

. Obtain a culture of microalgae strains,

such as Chlorella or Nannochloropsis.

Inoculate the culture vessels
with the microalgae starter

culture.

e. Harvest the microalgae
by either batch or continuous

harvesting methods

A3-5

Culture of Rotifers:
a.Set up rotifer culture
tanks or vessels




b. Inoculatethe c. Maintain suitable
culture tanks with = conditions for

a starter culture rotifer growth

of rotifers.

e. Harvest the rotifers
d. Regularly monitor

the rotifer density

and growth

f. Feeding rotifers to * Rotifers grow best
the larvae to the at lower salinities

(15-20 ppt)

3. Egg Collection and Incubation:
»Eggs are collected from the B oo | »Incubation ranges
broodstock cages from 11 PM to 1 o akt from 20-35 hours
AM. It is placed in the incubation i at 26-32°C and 29.5-34ppt
tank and stocked in the larval

rearing tanks in the morning

N =

COLLECTION 4. Larval Rearing:
OF MILKFISHEGGS a.Stocking of egg/newly
IN BROODSTOCK CAGES hatchecisivas in

rearing tanks

A3-6



b. Providing appropriate
live feeds to the
milkfish larvae and fry

at regular intervals

d. Monitor the feeding
response and adjust
the feeding rate as
needed.

b. Harvested fry are
placed in a basin
and counted

. Fry are packed in plastic
bags/fry bags a
3,000 - 5,000 fry per bag
(20in x 30in x 0.003cm)

Nursery
Rearing

c. Monitoring water

quality parameters

A3-7

5. Harvestingand

Packing offry:

a. 18 to 21 days old fry
are harvested from
the tanks using
seine net (fine

mesh net)

d. Plastic bags are inflated
with medical oxygen at
a ratio of 1:2 (water to

oxygen)

a. Transferring post-larvae (fry)
from the larval rearing tanks

to nursery tanks or ponds

for further growth




of live feeds and formulated
diets to meet the nutritional

requirements of the fry.

Wild Fry
Collection

Wild fry collection practices
for.milkfish in the Philippines
Typically target the Migration

of milkfish fry from their
Spawning Grounds to nearshore

or coastal areas.

STAKE
NETTING
Stake nets, also known
as fish corrals or fish
traps, are commonly
used for milkfish fry
collection.

wild Fry _
Collection 1) %%

c. Managing water quality,
including regular water
exchanges, filtration, and
monitoring, ensures
optimal fry growth

conditions.

TIMING AND
LOCATION

Milkfish fry collection is typically
conducted during the peak
migration season when the fry
moves from offshore spawning
grounds to coastal or brackish
water areas

Wild Fry - a2
Collection Jiw ;%

ENCIRCLING NET

Another method involves enci

nets, ring nets, or seines. These
deployed in a circular or semi-circular
shape, with one end anchored to the
shoreline of a boat and the other pulled
By workers to enclose the fry. The net
Is then gradually tightened to capture
the fry within the circle, allowing for
their collection

BEACH SEINING:

Beach seining involves using a large
seine net manually pulled along the
shoreline, either from the beach or from

a boat. The catch is dragged parallel

to the shore, capturing milkfish fry as
they swim closer to the shallower waters.
This method is often employed when firy
migration coincides with low tide periods.

N, ﬁ h‘ 3 6 Vg e e

Push nets are also used for
milkfish wild fry collection
in the Philippines - typically
rectangular and have a
fine-mesh net attached to
a rigid frame mostly made
of bamboo.

i) ¥, Wp wild Fry Collection [

PUSH NET

DIP NETTING

Dip nets, hand-held nets
attached to long poles,
are used to scoop

up milkfish fry

from shallow

waters, such

as tidal flats

or small pools..

Wild Fry
Collection

B e

[ty

DESIGN

OF

A3-8



DESIGN

OF

PUSH NET

Important points
to considerin the
operation of
Push net

= Site selection

* Deployment

* Pushing Motion

* Collecting the Fry

Milkfish pond culture, or milkfish farming
M "kf'Sh RS Y T T ! or aquaculture, refers to rearing milkfish
Finge r'ing e (Chanos chanos)in specially designed
Production
in Ponds

and prepared ponds to produce
fingerlings-sized milkfish for grow-out

culture.

e

s

KEY ASPECTS
OF MILKFISH 1. Pond Selection and Design: Suitable ponds are selected

POND = s based on water availability, pond size, depth, and soil

CULTURE s 1 ¥ characteristics. The pond design incorporates features

to optimize water flow, minimize environmental

impacts, and facilitate management practices

POND
GATE
DESIGNS

POND
GATE
DESIGNS

POND

GATE
DESIGNS

U sz
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2. Pond Preparation:
The selected ponds are cleared of vegetation and
debris. The pond soil may be prepared by liming
to adjust pH levels and fertilization to stimulate

the growth of natural food organisms

STEPS IN THE
PREPARATION

OF PONDS

Pond Selection

Pond Cleaning

Pond Fertilization

Liming (If Required)

Water Management

Inspect ponds for water seepage
and installation of screens or nets
Apply organic or inorganic fertilizers
Pond Stabilization

VM WA~

Water Quality Monitoring

L™

couqiflouz

3. Fry Stocking: Healthy milkfish fry, oU fp6 Y=p 2156 ALomp Lage' sug mageL dngjed

typically obtained from hatcheries Ee6qua Lage2 suq edneucicz gL 9qinzfeq pgzeq

or wild fry collections, are stocked into Lo0q 20MLCE2 2Ncp g2 9|dgs guq xoobjgupiow

the prepared ponds at 5 — 40 fry/m2 E6q2 916 cowwoulA nzeq’ 2nbbjeweureq Mmigp Lam

(50,000 - 400,000 fry/hectare). oLdsurRwe" cowweLcig|jA sas|gpje bomgeL\weazp

COWPIUSLIOU Of LOLLUN|9fEq Le6q2 guq UegnLg) 1oog
- Eeequd Wousdelweus: WIKU2Y 916 eq 9

5. Water Quality Management: Regular monitoring and 6. Disease and Predator Management: Biosecurity

management of water quality parameters such as measures are implemented to prevent the

dissolved oxygen, temperature, pH, and ammonia levels entry and spread of diseases and parasites.

are crucial. Aeration systems may be employed to Monitoring fish health, proper nutrition, and

ensure adequate oxygen levels. Water exchange or good water quality are essential to disease

recirculation systems may be used to maintain optimal prevention strategies

water quality

I ™.

7. Harvesting: The fish are harvested
when thay reach the desired fingerlings
size, typically after two months of
culture in ponds. Harvesting methods
may include seining, draining the pond,
or using specialized fish traps. Careful
handling techniques are employed to
minimize stress and maintain fish
quality. Ideal stocking density is 50 fish
per bag

A3-10
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High Density Polyethylene (HDPE) S
Marine Cages in the Philippines

Aoircean .,_|

Laoag,
JBaguio City

' Baguio City Regional Office
SCARBOROUGH " Manila
REEF el

PHILIPPINES

Laoag '
_Bngu-o City

Heagofce, Pant 182

M:mwmu& q...“.

PHILIPPINES

Laoag :
Baguio City

SCARBOROUGH Manila
REEF " * @ silang Cavite PLANT 4

PHILIPPINES

‘-.3037 City
SCAR i?l?tﬂfo UGH |, _.In*la
PHILIPPINES

ltoile
.

] W -
SPRATLY Cetu @
ISLANDS . Cebu City Regional
Office &
VISAYAS PLANT 3

Diguss

PHILIPPINES

Hoile, .
iy -
SPRATLY / [Cebb "

ISLANDS

* Davao Gity Regionai Ofice @s 4,
Zamboanga® |
“General Santos

AQUACULTURE INDUSTRY

IN THE PHILIPPINES

INCA PRODUCTS AND SERWCE_§

" DESIGN &  ASSEMBLY OF FLOTATION MODUI..ES
e

FISH CAGES AND FISH CAGE COMPONENTS
-——

TRANSPORT TANKS W/ AERATION SYSTEM

PORTABLE TOILETS W/ BUILT-IN SEPTIC TANK

TIMELINE

‘ Aquaculture Industry started
in the Philippines

' Focused more in lakes and in
brackish water

A3-12



TIMELINE

TIMELINE

Agquaculture practice is rearing of fish e.g.

In the early 90’s culture of milkfish and other
tilapia, milkfish and prawns

high-value species were introduced in open sea

They are under controlled condition in pond

Fish cages design before were made of welded g.i.
system, fish pens, and floating cages

pipes using empty and sealed drums as floaters.

The design offered no resistance during extreme
weather condition and are susceptible to corrosion

Fish cages were made of indigenous materials
like bamboo as floaters.

TIMELINE

VARIOUS TYPES OF
FLOATING FISH CAGES
IN THE PHILIPPINES
FROM 1990 TO PRESENT

In late part of 90's, Norwegian designed cages were
introduced in the country using High Density
Polyethylene as floaters (HDPE).

HODPE pipes are resistant to bad weather condition
and free from corrosion and is now widely
accepted design in the country.

s /fimca.com phynew-page-1

Steel rectangular/square cage using empty drums as floaters
= 7 =

COMPONENTS OF CIRCULAR,
RECTANGULAR/ SQUARE
HDPE FLOATING CAGES

INCA HDPE square cages

=

Corner clamps

HDPE floater; sizes ranges from
225-250 mm diameter

A3-13



HOPE pipe<__ D :
connectors Stainless pipe railings /

PP pipe railings

© Stainless

rail post

CWD

Wooden slab
walkway

—
i i N
Components of rectansularlsquare HDPE Floating Cases Cornponents of rectangular{square I-IDPE Floatmg Cages

AT T ST e - LR S T N

Concrete
Polypropylene

mooring Mttt rope anchors
blocks f

ez farere: dowl st/ meering Bkt et wrarw rope sandtw e com/ prodde il phpprods Lmm-bie pobyprogpylene -rope- m-min-col

Polysterene
inserts for
HDPE pipe

floaters
INCA HDPE circular cages

-

SDR17 HDPE pipe |

floaters, size Double collar

ranges from 225 — stanchions with

seamless
bottom section

250mm diameter

q-r*amam-r-uun«a’rwh-—.--l.l-- pe-SDR_GORTTEADI0N Wi
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L.

P—

110 e ' I Concrete
SDR11

HDPE
railings T — blocks

mooring

hezpe- P fipcan to b fproducts, B -pel00-cr | }-papd Fefusieon-Smis o rare= ISEEMILTETTT T g et i mootng Bk

Components of Circular HDPE Floatlng Cages d

- gl

e s M;.-ﬁ:*‘ N

! Polypropyl s _ : _ Polysterene

ene rope : inserts for
anchors S HDPE pipe
T Al | floaters

I e e et A DA e et 5o e :(u-.-»-&:.—g..\,-mwprm-w

guipment and Tools for the Fabrication and Installation of HDPE Floating Cages

Tools for the
Fabrication and
Installation of
HDPE Floating
Cages

GENERATOR SET 3 - BUTT WELDING
g2 MACHINE

Y . e

SOCKET WRENCH SET

SOCKET WRENCH SET

FABRICATION FABRICATION
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Mooring raft composed of
8 pcs. 200L used drums as
floaters and 8 pcs. G.I.

Pipe or lumber for framing

16HP motorboat for towing of
mooring blocks and HDPE cage

SPECIFICATION OF NETS FOR NURSERY, GROW OUT AND COVER
GROW OUT NET
Knotted PE square
mesh net 400/12 x
12K x 6 meters
depth

PECIFICATION OF CONCRETE MOORING BLOCKS AND ROPE MOORING LINES

Each cage shall be anchored on four
mooring points.

Provide six (6) concrete mooring
blocks with dimension of
0.5mu0 S5m0 Sm or equivalent to
1.8 tons per mooring point.

Provide 10mm reinforcement bars
and tire rings for each mooring
block. Use 30mm Polypropylene
rope for anchoring.

HDPE cages if properly
maintained and a good site
selection was observed during
the installation would have a
serviceable time of up to 25-30

years.

Cage made of G.I. pipes and
empty drums as floaters
would last for 3 years only
because of corrosion

SPECIFICATION OF NETS FOR NURSERY, GROW OUT AND COVER

SPECIFICATION OF NETS FOR NURSERY, GROW OUT AND COVER

o o i

ADVANTAGES OF USING HDPE CAGES
COMPARED TO CAGES USING STEEL PIPES

AND INDIGENOUS MATERIALS

Cages made of indigenous
materials like bamboo and using
empty drums as floaters would
last for one and one half (1.5)
years only or equivalent to 3
croping only
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Our company, INCA Philippines Inc.
started the supply, fabrication and
installation of HDPE cages both for

INCA EXPERIENCE IN FABRICATION AND Brivece and governnent REoREERTES
late 90's.
INSTALLATION OF HDPE CAGES

There are about three HDPE cage suppliers -
in the Philippines including INCA. During the JICA consultants have inspected

aftermath of typhoon Yolanda last 2014, and visited our installed HDPE

JICEA: pn::wa‘edfunds as ass:stanceﬁ?r the cages to choose the best design
rehabilitation of Aquaculture Industry in the

Philippines: of HDPE cage in the country

INCA Philippines, Inc. is now the
supplier of HDPE cages using
Bureau of Fisheries and Aquatic
Resources (BFAR) and JICA funds
in the country

Among the three local suppliers,
INCA HDPE cage design was chosen
by JICA consultants as the best
design

As to INCA exposure to supply HDPE cage

abroad, The Ministry of Agriculture and THA NK Yo U
Fisheries of Papua New Guinea has tapped
the services of our company to supply,

deliver, and install HDPE cages in their
country
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N .
. SEAWEED CULTURE:
TheEMim Vi

;1_,.-% Experience

B 220 million has.

Tx BIGGER THAN THE

! ir‘\ VALUE OF PRODUCTION BY
» AQUACULTURE SPECIES

Seaweed Indusiry in the PLilijpine

Eastern Visayas Production by Province, CY 2000 - 2022

$0000.00
000
0000

A

Volume, MT
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Site
Selection
Criteria

Simple Cost
and Retum
Caleulation
and
Marketing

Diseases
& Other
Problems
flssues

Postharvest
Practices

Comprise

lotal aquacull

Export value at $250
millionin 2019

Philippine Seaweeds Indurtry §

Comprse 60 — 7
total aquaculture prod

Export value at $250

An aggregate of
700,000 hectares of
potential farmable
area

Comprse 80 — 70% of the total
aquacuiture production

@ Export value at $250 milion i 2019
Philippines as the pioneering
An aggregate of 700,000 hecta
potential farmable area

200,000 fsherfolk househokd:
dependent on the ndustry a

terms of seaweed

production of Ex 1

F ey ’ ’
L‘-» #tiérd
1..!" i

Philippine Seaweeds [nduitry

Comprise 60 — 70% of
the total aquaculture
production

Philippine Seaweeds sdustry

Philippines as the
pioneering cultivator
of the carrageenan-
bearing seaweeds
Eucheuma

Philippine Seaweeds Iindinitry g

200,000 fisherfolk
households

&
170,950 related jobs
supported by the
sector
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B ettty Someid Specih 5.
_in Eastern Visayas, =

E Cultianble Seamied Specits

_in Eastern Visayas

M &‘a. ; z ==
_in Eastern Visayas

Secweed l1diatry in Eastern Visayas

Threats. Challenges. Opportunities &
Ways Forward

© Oultsallh Santcd Spicis

in Eastern Visayas

ORISR S sl Specics

_in Eastern Visayas. ¢

e Ty P

in Eastern Visayas, .

SEAWEED

Ty
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What is Swad Farming) |

v
|

A .solution that could provide an alternati | E_go
biomass for the sustainable production of fi -
and fuels, which do not compete with food cropsfo
land and potable water (Radulovich et al., 201@;@9
Neori, 2016).

R

7~ SMALL-SCALE FARMERS
Fn |

-
= INDUSTRIAL AND

™ COMMERCIAL AEFILIATES

protected from
strong waves

llv.elihoédhopporiun_ Y
unites the wlioré_::“_ 1)

Moderate water
current

| \Water temp of 27°¢
- 29°c




* Water depth _ofS - B

7m during low tide

Should be away
from Navigational
Lanes

Area must have
sandy-rocky
substrate

T
With Natural
Growth of Seaweed
- Species 4
' Bl e L T ~

-

Applied in sandy-

corally reefs with
0.30 to 1.0 meter
deep during low
tide

S

. Using wooden post and monoline
(either monofilament or P.E. rope)
as module and styrophore as

floaters

ingle Floating Monoline &

Meihgd



Applied in deep
portion with water
Use nylon rope to

- level of 1.5 to 20 e~ -
create a single long

line with floaters meiers copn : “_AEE__,\ =
~ = -

Anksn a-' A
onoline Method Floating Rope Method

The planting system is
almost the same to that
bottom monoline method,
more seedlings planted
and easier harvest and
planting

s Type

Using a combination of
bamboo and rope where
bamboo serves as the
spreader

Applicable to areas 1.55

meters and above during

low tide and areas with 2 ‘

many grazers, high i _ Applicable in areas with

sediments, and no water ] sirong cument and waves.
cument/movement . " Primarily uses bamboo and
L

Culture
Preparation

Applicdb!e in areas 1.5 to 20 meters and above ™ :

during low tide. Each vertical need one floater ‘ e
and uses bigger rope (long line) as anchor rope,

stone or any other heavy materials
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The Multiple Vertical Lines (Tumbo-tumbo)

oH+54 0
o445 1

5
% O FE¥450

Modified Single-Floating Monoline Method

Hawesting of Propagules

W o =

—_— =
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W

- (RN

{Identified Seawee

Shake monoline/
plants to remove
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Manually remove
grazers

Pwﬂmgzd Ezfmmz

Lower or Lift the
Plant

Mtigating Mearures

Transfer unaffected plants to
oﬂlerureamthgoodwuter




Lower or Lift the
Plant

MJ»M Mesasures

Transfer unaffected plants to
other area with good water
mov

Mtgating Meannes
Aserual

REPRODUCTION

This can occur through frdgmentahon T
where a piece of the parent plant
breaks offand srows into anew

where“spores are released and érﬁw

REPRODUCTION =, =« b iy

el REPRODUCTION
“Sexual reproduction in seaweeds
involves the production of male
-and female gametes, which fuse to

form a zygote
sk

REPRODUCTION

PRODUCTION OF PRODUCTION OF
Lﬂf‘.ﬁ,mz01,4}_-54_.0_“_.-{..;,\ P/;_{;.f.\(,, ,¢_.‘£-g...¢_ L/Aﬁa,mf 0,1,?_—54,9_.“..-{..1* pja(%g{‘fij

SPORE-SHEDDING

BRANCH CULTURE
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PRODUCTION OF = PRODUCTION OF
Léﬂalmimy-gaaw« Pw{«asufu . ) Wﬁ-u;--S/LaW% Pw{ﬁ.«&;

TISSUE CULTURE

2020 $1CL Stock Mamntained

e T
!MM*MTWW mnv:;e:m R T
} - 2 Distnbuted to fand- |
Itu:mhe«z,mu!’.‘:-::& Guivan, “n 11309

= I L e I

BFAR & -Guivan Marine Fisheries
Development Center, Guiuan,
Eastern Samar

Indoar N«MM.;- for
seedling banking
and enhancement of
seaweed propagules

LABORATORY
2 Montlas

=

Propagule Distribution Flow

SEA-BASED NURSERY
2 Montls
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FARMER MULTIPLIERS ;/'
8 Montls — 1 Year

GROW-OUT
FARMERS

Propagule Distribution Flo@

g

Unit of
lssue
60m roll

aty.

100m kgs
19 pes
1/a kg
roll
pes

pes
kis

Item Description

Palyrope, 3mrm, No. 18, 200 m.
RE. ropeNo. 8, 4mm dia., 200m
Empty rice sacks, 50 kgs cap.
Monofilament aylon, # 80
PE. twine, 400/18,
Empty plastic bottles {1.5
capadity)

Empty plastic jugs, 201 capacity
Seaweed seedlings

Estimated

Unit Cost
1,870.00
490.00
25.00
420.00
120,00
2.00

225.00
15.00

Total:

Estimated
cost
561.00
245.00
A75.00
105.00
120.00
112.00

675.00
750,00
Php
3,043.00

Assumptions:
Seedling requirement
Weight after 50 days
Less: Seedling for the next cropping

Biological loss
Wet weight
Wet to dry ration (7:1)
Price of dried seaweed kg
Sales for 1 cropping

| Weight (kg)

75 kg
300 kg
75kg

20 kg

205 kg
29.28 kg
100.00 kg
2,928.00
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SEEDLING
REFUGEE

Wash seaweeds
with clean seawater 4
to maintain a high &§
quality product Sy




DRYING METHODS

_ With Flooring:

Net
@ Coconut Palm

7:1 Ratio
(fresh to dry)

DRYING PERIOD

DRYING PERIOD

40 % moisture G
content - depending
on the buyer's demand
(rubbery touch)

DRYING PERIOD
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.u OPEN BODEGA

Consolidator

@ General Product Flo\n; kK
in Eastern Visayas
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MANGROVE CRAB

NURSERY FARMING

Introduction to Mangrove Crabs

Classification

Kingdom Animaka
Phylum Arthropoda
Subphwlum Crustacea
Class Malacostraca
Order Decapoda
Famly Portunidae
Subfamily Necronectinae
Ganus Scylla
Scylla serrata
Scylls tranquebarica
Seylla olivaces
Scylla paramamaosain

Scylla serrata

Scyla paramamosain

Scylla offvacea Scyila tranquebarica

et v oM e it e )

Outline
+ Introduction to Mangrove Crabs
+ Mangrove Crab Aquaculture

+ Hatchery

* Wild Crablet Collection
+ Nursery

+ Cost and Return

Introduction to Mangrove Crabs

Classification

1st National Mud Crab Congress
in lloilo, Philippines 2016
- Resolution on renaming "mud
crab" to "mangrove crab”

Scylla serata
paramamosain

Seylla olvacea Scyla tranquebarica

Introduction to Mangrove Crabs

= = FRONTAL LEG
Classification e i

DACTYL
FAITERNS  pROMINENCES
D key to disting

SPINE. SPINE.
¥ PRy
species (Keenan etal. 1958) R % % %
+ inner carpus spine
+ bluntness in their frontal lobe  Ses resguesecs A
spine

= polygonal patterns in the Scyta cheaces P,
walking and swimming legs
+ dactyl prominences %
Sopha paramancan A

%

Scylla De Haan, 1883 species native to the Philippines

Scylle tranquebanica (mal)

Seylla semata {male) Scylla oliveces (mak]

il el e

Scpfla serrnia (lemak) Scylln taoguebarica (lemale) Soyda oMacon [lomais)

Introduction to Mangrove Crabs

Classification

Green crab

Intreduction to Mangrove Crabs

Reproductive Biology
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Introduction to Mangrove Crabs Introduction to Mangrove Crabs

Reproductive Biology Reproductive Biology

Female maturation

Introduction to Mangrove Crabs Introduction to Mangrove Crabs
Reproductive Biology Reproductive Biology

+ Males guard mature females,
crading them prior to their moult

= The male can successiully mate
once she has mouted and is soft
sheled

+ Copuation, which may last 7-18
hours, the male tums the femalks
upside down

+ The female stays in the protection of
ther mabe until her shed is fully

hardened. Baidun et 312014, Mating Success of Hybrid Tials Betwesn Two
Mug Crab Spedies. Scylla Fanquetanca and Scylla clvacea

Introduction to Mangrove Crabs introduction to Mangrove Crabs

Reproductive Biology Reproductive Biology

= Amature female mud crab
produces from 1 to & milion eggs,
with the larger species producing
farger numbers of eggs, and
farger individuals typically camying
more egas.

* Females retain sperm after
mating so that 2 or even 3 egg
masses can be produced without
the further intervention of a mae

* Fertiized eqgs develop
Mo 5 zoeal stages,
then into megalopa
and eventually into
crab instar in 21 days

2-day bermed crab T-day berried crab

Introduction to Mangrove Crabs Introduction to Mangrove Crabs

Life history/development Anatomy
+ Females move offshore to \ acyis
efficiently hatch and A el eheliped mu,,
disperse larvae. 'l slalked eyes carpus
-z lanktoni ks e
‘oea are planktonic | periopodshwalking legs anilero-ateral spines
+ Megalopa starts to settle / pleopods/ swimming legs: frontal lobe spines

but also drifts with current

« Crab instar begins to settle
in seagrass and mangrove
areas.

External (dorsal)

Introduction to Mangrove Crabs

Anatomy

Introduction to Mangrove Crabs

Anatomy

External (ventral) Internal e
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Introduction to Mangrove Crabs

Habitat and distribution

+ The preferred habitat of
mud crabs is mangrove *;_ -
forests or swamps, typically 4
associated with sheltered
tropical to subtropical
estuaries and embayments

* Larvae and juveniles from

marine to brackishwater

habitat

Adults in brackishwater to

freshwater habitat

+ Females travel to oceanic
waters

Introdu n to Mangrove Crabs

Habitat and distribution
El.'_-r-.{c; =

Global distribution of mangrove crabs

Introduction to Mangrove Crabs

Habitat and distribution

5. olvacea Mangrove forests and coastiines inundated  Pacific and Indian Ocean, South China
wilh reduced salinity seawater Sea, widespread species associaled with

S ranquebarica

S paramamosain Wmmmm South China Sea, Java Sea
rubible, sublidal flals and estuaring ponds.
mangrove forests.

Introduction to Mangrove Crabs

Habitat and distribution
Local distribution (Philippines)

+ 5. serrala is most abundantin
the Philippines, occupying areas
that are exposed to high salinity
or cceanic water.

8. franquebarica and S. olivacea
are abundant in inner waters.

5. paramamosain have sightings
due to importation but is not
native to the Philippines.

Intreduction to Mangrove Crabs wEVC e srmve e arwwe

Habitat and distribution N a
Local distribution (Kenya) i

+ Only one species (S. serrata) has E G
been identified in Kenya (Fratini A
and Vannini, 2002) through B b
samples taken from Mida creek, N
Gazi Bay and Lamu. § el

Only few genetic studies have oo
been done in this area to provide
clear indications on the exact

number of mangrove crab species ] b
along the Kenya coast, ] :

Introduction to Mangrove Crabs

Feeding

+ Mud crabs are top
benthic predators and
feed on sessile or slow-
moving benthic

mainly gastropods,
crustaceans. and
mollusks.

Introduction to Mangrove Crabs

Cannibalism

+ Cannibalism among mud
crabs is a behavioral trait
that as yet is poorly
understeed

« It currently presents a major
problem for culturing them in
open systems at anything
other than low density.

Cannibasm in mud crab.
Photo from RAS Aqusculire Accessed May 17, 2023

Introduction to Mangrove Crabs

Migration & movement

+ Mud crabs are more active
nocturnally,

+ The spawning migration of female
mud crabs from the mangrove
forests to offshore habitats has
been well documented and seems
to be a behaviour shared by al
Scylia spp.

+ Mud crabs aiso move from
mangrove forests to nearby reef
flats and seagrass beds to feed on
arouting basis.

AT

Berried Scyfla serrata.
Photograph from Mann et al 1999
Mo, Asshawe T, & Bschatua AW, (1990) Pertormancs of mud crab

Introduction to Mangrove Crabs

Economic Importance

Agquaculture production of mangrove crabs (FAO FIGIS, 2015)

Country 2005 2006 2007 2008 2009 2010 2011 piors 2013 014

Cambadia o o o 15 0 20 20 40 40 50
Ching OTAE3 93,103 100,529 113852 11S8A1 118829 121458 1285E3 13R071 140,738 |
FE] FLid 221 5% an iy 185 a2l [T} FI
4379 5516 6631 7642 7516 9.557 2153 13163 11898 13584 |
L7 BT " T ™ T T L ™ 3
o o o an4 450 150 150 200 200 o
Phiippines 6861 7800 9308 11625 13730 14438 15731 16360 157% 16160 ]
Singapcre 7 L3 o7 L] L] L] 7 ar I3 oy
Thadand 15 o un 3 41 45 0 He] 1w b
Wigtham 2 o o o o o 11500 13000 13000 13000

Introduction to Mangrove Crabs

Economic Importance
Local production

Volume of mangrove crab production in the Phiippines
from 1997-2020
2500
« In the past three years
(2020-2022), Philippine
production of mangrove
crabs ranged from 23,000-
o]
27,000 MT with a price
value of USD 200M -250M. 0
R
T 2000 2018
Yoor

Bl Tors (M1

003 008 008N 012 2018
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Introduction to Mangrove Crabs
. Aquaciltiure production of mangrove crabs in the Philippines. (PSA 2016)
Economic Importance — e,
Local production e L — L
% €o168 ara Adeimisirars Ragar 8 ]

« Agquaculture production were boo Regen an i 123
highest in Northern Mindanao, Cogerin vitiey s2ar s 2541
Comtral Lusom e e ann

Central Luzon, .weslem ion i s
Visayas, and Bicol regions, [ree— am o 260
where high areas of ponds B Regon R 151828 L2308
[— 16030 e Lee131

concentrate. et

* North prody E (S iz B3
highest 5. A e M may
3 [EN— pre 1i P

5. serrafa aquaculture in Pacific i o e i
areas. e asa ™ ™

Lo aga g LY WA 10735

e i W "z

Introduction to Mangrove Crabs

Economic Importance
Market and trade

Scylla serrata Price Price
(femala) (Php) (KSh)
+ OS3(300g) €00 1470
- 0S4 (400g) 700 1710
« OS5(500g) 700-800 1710-1950
- OS6(600g) 700-200 1710-1950
« OS7(700g) 900-1000 2200-2440
- OS8(B800g) 900-1000 2200-2440

Mangrove Crabs Aquaculture

Planning

Section 2. Use of areas released
for fishpond development.

+ "No person shall occupy or
use any portion of areas
released for fishpond
development as defined,
without first securing a permit,
contract or lease In
accordance with the
provisions of this Order.”

Mangrove Crabs Aquaculture

= Mangrove crab aquaculiure is
conducted in low density culture

= In Vietnam, integrated mangrove-
aquaculture systems.

Environmental considerations

Shrimp - based livelihoods in mangrove
silvo - aquaculture farming systems

BT LN My T SR, AL T AT VIR, HN (20 S T
- 5 raary

Introduction to Mangrove Crabs

Economic Importance

Market and trade

Scylla serrata Price Price

(mala) (Php) (KSh)
+ M2 (200g) 300 730
+ M3 (300g) 300-420 730-1025
= M4 (400g) 300-450 730-1100
- M5(500g)  300-450 730-1100
« M6 (600g) 300-450 730-1100
= M7 (700g) 500-800 1220-1470
+ M8 (800g) 600-700  1470-1710
= M1 (1kg) 700-1000 1710-2440

Introduction to Mangrove Crabs

Economic Importance
Market and trade

Scylls serrata (immature Price
fomale) (Php}
-+ BKL C-40 (65% yeliow) 300
+ BKL B- 70 (85% yellow) 350
+ BKLA-90(100% yellow) 500
+ BER reject (50% egg) 300-400
« BBR 1reject (wio 1claw) 300-400
- BBRX (no eggs) 300-400

Price :

(KSh)

730

850

1220

730-980 |
730-980

730-980

Mangrove Crabs Aquaculture

Planning

+ The national government is
taking a key role in aguaculture
planning to underpin national
aspirations and growth targets
for their respective industries.

= Philippine Bureau of Fisheries
and Aquatic Resources (BFAR)

+ Implementing national policies
and regulations, which wil flow
down to provincial areas.

Mangrove Crabs Aquaculture

Planning
Section 28. G
ASC or FLA

= violation of existing fishery laws

- dissolution of juridical person

+ fraud information in documents

= failure to submit yearly report

- failure to pay rentals and surcharges

« transfer of lease without prior approval of
BFAR
Practices

underutilization

ds for of

ence to Good

or

Mangrove Crabs Aquaculture

Environmental considerations
y

- In the Philippines, guidelines
for sustainable mangrove
crab aquacuiture has been
developed by BFAR.

s 0,

- L i
Sustainable mangrove crab farming in pens

e o 3,

Feaecan 1 Pen v et B
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Mangrove Crabs Aquaculture Mangrove Crabs Aquaculture

Environmental considerations Socio-economics

+ Mangrove crab farming
entails a relatively low
investment but at the same

time very profitable.

+ Environmental assessments
are usually conducted by
national agencies.

+ Mud crab cuture are lov-risk
and therefore assessments
are simple and relatively low
cost,

Mangrove and environmental impact
assessments

Mangrove Crabs Aquaculture Mangrove Crabs Aquaculture
Socio-economics Socio-economics

= In many countries, mangrove
forests have been lost due to
aquacuiture ponds, but the
potential utiization of mangrove
forests for mud crab aquaculture
reverses this frend, and provides
an added incentive for
reforestation programs.

+ Polyculture of crabs with
milkfish can also provide an
alternative business model.

Mangrove Crabs Aquaculture Mangrove Crabs Aquaculture

Socio-economics Logistics

F P tobe i include:
= transport (air, sea and road)
+ avallability of staff

= accommodation

= The apparent resistance of
mud crabs to diseases
affecting shrimps in many

parts of Southeast Asia has « political stabiiity;
enabled shrimp pond + supplies
:::::":::;:m be profitably « services available
- power and water supply
= proximity to markets
+ potential for flooding or other natural
disasters to affect operations.

Biosecurity

+ The design of a mud crab hatchery
needs to incorporate features that =
provide adequate biosecurity for s
broodstock and larvae, as well as any h.. r =
live feeds cultured within the facility. '

Mangrove Crabs Hatchery

Mangrove Crabs Hatchery

Natural Food

Water treatment

« Aphycology laboratory and
facility is needed for the
cuiture of:

o Microaigae (Chicrella sp.)

o Rotifer {Brachionus sp.)

o Arteria

Watermanagement
« regular monitering of water
quality
bactericlogical analysis
UV-treatment
chlorination
ozonation
ultrafiltration
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Mangrove Crabs Hatchery

Mangrove Crabs Hatchery

Broodstock Incubation and hatching

+ Keeping mud crab broodstock
healthy, well fed and stress-free
Is essential for successful larval
preduction.

= The broodstock are typically held
in a maturation tank for a period
of several weeks or more.

= C | rearing of b

= Once a female spawns, it
should be transferred to
an incubation system
where the water quality
and hygiene conditions |
can be confrolled to a high
level.

Mangrove s Hatchery Mangrove Crabs Hatchery

Larval rearing

* Hatched larvae are
usually placed in at
least one-tonner fiber
glass tanks or in larger
10-tonner concrete
tanks.

Wild crablet collection

Fisheries Administrative
Order No. 264 of 2020

+ Catching. possession,
transporting, sefing, trading
and exporting of crablets,
Juveniles and berried crabs
are regulated in Philippines.

« to support sustainability and
protect the wild population

from depletion. ]
p———
Wild crablet collection Wild crablet collection

FAO 264 of 2020

+ Use of wild crablets is not
sustainable in many countries

« their removal is having a
negative impact on wild
populations of mud crabs.

FAO 264 of 2020

Section 2, Registration of
Mangrove Crablets Gatherers,
Consolidators, Traders and
Growers.

« "Registered consolidators,
traders and growers shall
only buy/collect mangrove
crabs from gatherers
registered under F is h and
with license/ permit from the
LGu”

P R——

Wild crablet collection

e

Wild crablet collection

S — i " FAO 264 of 2020
Section 4. Exemption (with license,
Section 3. Prohibition ,.'; ? permit, and local transport permit)
Uniawful to catch, possess. transport, . + Crablets Scm CW or bigger for local
trade, sell and export ¥ aquaculture
= wiki-sourced rnang:_ma crablets = + Crabs 12cm CW or bigger including
and mangrove bl:;b:;\;rﬂ:m " gravid crabs for hatchery purposes
* mangrove cral centimeters. + hatchery-sourced crabs for soft-
¢ carapace width . shell production (>10em CW)
+ gravid, breeder and spavner « hatchery-bred crablets from a
mangrove crab BFAR-registered faciiity
. Mld-_snuc.acl mangrove crablets - coection forresearchand
and juvenile mangrove crabs. academic purposes




Wild crabiet collection Eastern Samar, Philippines

Site and conditions

+ In the Philippines, crablet
collection occurs in narrow
sheltered bays or coves with
high mangrove vegetation.
Larvae are also attracted to 7
a relatively lesser saline e
waters that recelve "
freshwater from nearby
rivers.

Wild crablet collection

Gear

= improvised or locally made

push nets, called "sudsod”

are used in the collection of
crablets.
= shallow sandy-muddy

mangrove areas are a good

site for collecting crablets

g =

Wild crablet collection

Sizing of crablets

+ due to experience, gatherers
have familiarized the shape
of juvenile mangrove crablet
and learned to distinguish
those that are not mangrove
crab crablets.

« mangrove crab crablets have
an oblong-shaped carapace

(CW wider than CL) mmueahem

p——

Wild crablet collection

Crablet Production

+ Crablet abundance
peaks from January to
May

= Aminor peak also occurs
from September fo
December

- Almost no crablets are
collected from June to

Crablet harvest in Bicol. and Eastem Samar regions from 2020-2021
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Wild crablet collection
Sizing of crablets

* Fly-size (<0.5 cm CW:
o Php 1-10(KSh 2-24)
= TX-size (0.5-1.cmCW)
o Php 2-7 (KSh 517}
- Peso-size (2emCW)
= Php 4-10{KSh 10-24)
= Matchbox-size (3-4cmCW)
o Php 15-25 (KSh 37-60)

% ]

Wild crablet collection

Packing and transport

+ containers are secured using
a rubber band and are placed
in a carton box with holes.

+ extra cartons are used to fil
in gaps to prevent spillage of
the contents during transport.

= transport of crablets should

be utmost 24 hours.

Wild crablet collection

Packing and transport

= Crablets are placed in a smal
disposable plastic food

tubs/containers with a wet sand.

» Lid of plastic containers are
perforated to allow air inside.
= density is 200 ind/container

Wild crablet collection

Packing and transport

+ crablets can also be
packed in plastick bags
with seawater, oxygen
and shelter.

« a styrobox Is preferred
especlally for air travel.

Wild crablet collection

Packing and transport

» in some areas in the
Phiippines. crablets are also
packed in carton boxes lined
with plastic sheet or
cellophane, and with a wet
cloth




Mangrove Crab Nursery

Nursery Options

Mangrove Crab Nursery
Nursery Options

%

Mangrove Crab Nursery

Nursery in net cages

Mursery is the intermediate
phase between the hatchery and
grow-out phases. Major activities
include:

+ pond preparation

* net cage fabrication

« nursery shed construction

+ Phase 1 Nursery

+ Phase 2 Mursery

Mangrove Crab Nursery

Pond Preparation

- Drying for atleast a week to
allow oxidation of inorganic
compounds, kil other organisms.
Tilling to expose more surface
area of the soil,

Control of pests and
undesirable species using
teaseed at 20-30 ppm (mg per i)
depending on its potency or
ammonium sulfate plus hydrated
lime at 1.3 ratio (10-1410 50-60g
quickiime per sqm).

Mangrove Crab Nursery

Pond Preparation

* Ponds will be flooded and flushed up to 30
cm and water will be hedd for 1-2 days, and
then be drained again

Mangrove Crab Nursery

Nursery shed

« After pond preparation, nursery
shed can be constructed.

* Lime will be applied on pond bottom and
dikes at 100 g calcium carbonale per sqm or
20-30 g calcium oxide per sq m. This
accelerales the decomposition of organic
matter and improves efficiency of fertiizer,
Several days will be allowed to pass pror o
the application of fertilizers. Chicken
manure will be provided at 100 g per sgm.
Water will then be admitted into the pond

bamboo is ¢ y used in
construction

nursery should be covered with
black net and coconut frounds to
minimize light penetration

Mangrove Crab N

Nursery shed

Phase 1 Phase 2

|
]

Layout design of crab nursery shed

Mangrove Crab Nurs

Net
Cages

+ fine mesh nets (~1 mm
mesh size) with a dmension
of 5m x 5m x 1m are made.

= black nets (3-4mm mesh
size) with 5mx Smx 1m
dimension are also made.

Mangrove Crab Nursery

Net Cages

+ nets are instalied in the
nursery shed,

« the bottom side of the net is
setclose to the substrate in
order the mud to enter the
cage.

+ a vertical B-net pompoms
can aiso be made as shelters
for the crablets

« native materials such as
coconut husks or stalks

Mangrove Crab Nursery

Stocking

Mrsery Phase Mt cage

Phase 1 Fina mesh net
(5mx 5mix 1m)
Phase 2 B-net

{5m x 5mx 1m)
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Stocking Densilbytial crablet sDmeation

1000 Ind./cage 0506 emCWupte 34 weeks
15-20cmCW
200 ind./cage 15-2.0cmCWup to 3-4 weeks

25-4.0cmCW




Mangrove Crab Nursery

Stocking

- crablets have to be
acclimatized by placing the
container on the surface of
the pond water for at least 20
minutes

- crablets are then gently

released into the net cage.

Mangrove Crab Nursery

Maintenance

+ nets are checked weekly to
see if there are holes and
possible escape of
crablets,

+ nets must also be regularly
washed especially the
sides fo prevent fouling

+ excess food and shells

should also be collected

Mangrove Crab Nursery

Growth and survival

- Phase 1 nursery
e Survival: 50-90%
o Growth: 2 cm CW
= Phase 2 nursery
= Survival: up to 80%
e Growth: 4 cm CW

Mangrove Crab Nursery

Problems

« extreme weather such as typhoons,
heavy precipitation, high
temperature

+ @scape of crablets from damaged
nets

+ mortality due to cannibalism

« diseases mainly due to parasite,
fungal infection

- White spot syndrome virus disease

but do not cause mortality.

Diseases

shell fouling algal encrustation

Mangrove Crab Nursery

Feeding
+ Satiation or 100% of total weight of
stocked crablets per day.
o Commercial shrimp feed
o Chopped mussel meat,
o low value fish,
o Snail or shel meat,
o Chicken entrails
+ Feeding can be done 70% during
the night and 30% during the day.
« feeds are ground manually or using
a blender

Mangrove Crab Nursery

Water quality

+ Optimal conditions for their
growth and survival appear to
be at:

o 30 degrees Celsius
o Salinity of 10-25 ppt

+ Salinity >36 ppt have been
reported to have a detrimental

Mangrove Crab Nursery

Packing and transport

« Crablets smaller than 2.0 cm CW
are fransported In oxygenated
plastic bags with cool water (24°C).

+ Crablets of more than 2.0 em CW
are transported in boxes with wet
cloth or sand.

+ Crabs are better transported early
in the momning. late afternoon or
during cool weather.

Mangrove Crab Nursery

Diseases

bacterial shell disease

Mangrove Crab Nursery

Diseases

shell discoloration

gill discoloration

gill commensals and parasites
(Octolasmis sp. bamach)
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COST AND RETURN

Cost and return

Cost and return

Sample financial plan/
projected income
statement of a larger
nursery operation

Cost and return

Cost and return

Simple cost and return
for small-scale nursery

Total cost
Revenue

Net profit

ROI

Payback period
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SMALL SCALE

IN EASTERN SAMAR PACIFIC

PRESENTED BY: DAN A. DE SAN MIGUEL

Diverse
coastal
resources

Obtained the Highest
Commercial Fisheries
Production (2015-
2019)

Fishing is the
main source of
income of
coastal
municipalities

FISHING ACTIVITIES

A3-44

Vast agricultural

land
and fishery areas

High-Valued
Marine
Products

2nd jn
municipal
Fisheries
Production

One of the
main TUNA
producers in
Region 8




FISHING
METHODS IN
EASTERN

ENTANGLING
NET

Aggregating
Device (FAD)

Beginning

1930’s

Commercial Tuna
Fishing started in the
Philippines.

1970’s

The United Nations Food
. and Agriculture
—Organization testedthe
___feasibility of tuna fishing
E_ in Philippine waters.
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Discovery

Using two experimental purse
seiners, Filipinos discovered the
effectiveness of “payao” on
tuna and small pelagic
aggregations (Dickson & |
-~ "Natividad 2000) I

Man-made
structures purposely
deployed in fishing
grounds to attract or
lure pelargic fish
species

01

FAD is locally
termed as
“payao or

payaw”

03

Its construction
depends on the
materials, either
simply made of
bamboo or steel
pontoon type

04

It may
take 2-4
weeks for
anew
FAD to
attract big
fish.

FAD can
be

fished
every
10-30

Either the
FAD is
encircled by
the gear or
the gear is
usedata
short
distance
from it.
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INSHORE PAYAO_
OFFSHORE PAYAO

Installed
beyond the 15-
km from the
shoreline and in
deeper waters

OFFSHORE PAYAO

[ -.‘z":.'
rease Fisheries
Production

[l INSHORE PAYAO

opportunity

" Increase safety at |

‘ Create employment

N

" Installed within
the 15-km area
which is the
jurisdiction of the
municipal or Local
Government Units

.

HY DEPLOY

Reduce pressure
on reef resources

-F_{_e-duc uel ot
consumption

SHALLOW
AYAO ARONG

:".II - ;
"x\'}\t‘



Bundled horizontal-vertical bamboo payao

Anchored in the
sea floor by g
means of
boulders or big
stones covered
with nets, sacks, ‘
and woven rattan |\
baskets '

Use of rattan or
interior rubber
tyres to tie
vertical and
horizontal
bundled
bamboos

The original
anchor line is
made of rattan or
'@ sliced exterior of
rubber tyres
~ twisted and
* joined together

[ S
GALVANIZED- =
DRUM PAYAO

Coconut fronds
Duabong)

[ : Psgn_-gf;-h;e: " , Aachor line rope
N b BAMBOO /JH- lbmma

L ]
Concrele cement = ;
a5 veight (10-20 kg) . Concrete cement
pAYAO = Swivel as weight (1020 kg)
F g - ” e i | — Drums with
i 2 - . 'T o = concrete cement

-w/
3
chor
! .
= Swivel (5/8" 0 x 20 m}
6? — Druems with concrete
cement as anchor

AYAO

P o mr OMPONENTS AND
A . STEEL PAYAO OST
%S -

MOORING LINE
ANCHOR
Consists of cable near the
heater, an anchor drum, a

<3

Consists of one to
eight cement drums
with a capacity
depending on depth

swivel joint, a hanging
weight, and a
polypropylene or
polyethylene rope.
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DEPTH PRICES PRICES
ATTRACTANT

Varies from EStim&;t:s L EStimitEeSd "
Made up of 300 meters 200.000.00 - 489,071.31 -
coconut/palm leaves to 5.000 e KES'

— 3 l PHP KES
fip 0:t0 SLUpESH meters. %  300,000.00 4 733,606.97
hooked to the float

R Y —

MAIN PARTS OF e
anchorage, capable of
AYAO T T

wave, current and wind
forces

SWIVEL
To allow the two line
sections to rotate
independently of
each other

{éLL.‘.!}{ =

———

AP\

)
Y

7
7
/
7
H

COCONUT FROND
To attract and
aggregate fish around

~
.
~
\
3
3

"'.:4.'!71,5, z //
AN

¥
\

GALVANIZED DRUM

POLYETHYLENE ROPE '

Attaches to the
mooring and in turn
attaches to a bouy

Fish in an unregistered

FADs

Minimum of
PHP50,000.00

Floating objects
anchored at a definite
location to guide or
warn mariners, and to
mark positions of

submerged objects }k

Using unregistered and unlicensed
FAD from another company

Penalty:
Minimum of
PHP50,000.00




4

J—— —_— p— 1 . - - — ¥ Penalty:
s - Penalty: PHP50,000.00
Deploying FADs without Minimum of Fishing beyond the maximum limit

permit PHP50,000.00 of FADs (40 FADs)

per excess FAD
plus confiscation
of FAD

Estimate Cost for g COMPONENT

IDEEP S . BUOY APPENDAGES

Divided

s SEA im0
— MOORING BOTTOM

PAY Ao ' ~ LINE SINKER

Rope Tire
Swivel Mooring anchor

j]@ '@‘o% : = 7 Cjnter' Weight
' - 6w W W

.

| BUOY | APPENDAGES
Material: Steel
| Size: ®=.5m, 3.5m L 'y
Quantity: 1pc e % 3
o Unit Price:  Php50,000.00 Quantity: ~ 150-200 pes
Unit Price:

Material: Coconut fronds

Total: PHP 50,000.00 »
. KES 121,854.07 Total:
LA

MOORING LINE | MOORING LINE
Rope Swivel

Material: ~ Polyethylene Material:

Size: ®=18mm Size: ®=1 inch
Quantity: 10 rolls Quantity:  1pc

Unit Price:  25,000.00 Unit Price:  5,000.00

Total: PHP 250,000.00 Total: PHP 5,000.00
KES 609,270.34 @'@6@6 KES 12,185.41

BOTTOM SINKER IBO'I'I'OM SINKER
- Tire ring Mooring anchor
Material: Rubber Material: Concrete + iron bar
Size: Size: 200 It of drum, ®=5mx 1m
Quantity: 12pcs Quantity: 5 pcs
Unit Price:  150.00 Unit Price:  5,000.00

Total: PHP 1,800.00 Total: PHP 25,000.00
KES 4,386.75 PAL Y KES 60,927.03




BOTTOM SINKER
Center weight

Material: Concrete cement TOTAL COST'

Size: ®=5mx.5m

Quantity: 1pc —PHP 334,300-00
KES 815/420.05

Unit Price:  2,500.00

Total: PHP 2,500.00
KES 6,092.70

Sharing

scheme

between

Payao owner —
and

Commercial

Fishing Vessel expenses from
' = : landing site to

s (B the location of
j@ %O ‘E‘!‘?’@ 3 " 3 payao -.-'

Divide net income to (3)
parts with the ratio of 2:1

FISHING

= PHP 166,700.00 s 1_} = T — GEARS
wyao= PHP 83,300.00 [ Payao owner (8 g -

Ringnets
purse
seines

Single
Hook and
lines

TUNA FISHING GEAR
ASSOCIATED WITH PAYAO

Multiple
hook
hand lines
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ACTIVE
FISHING
GEAR

PASSIVE
FISHING
GEAR

ACTIVE
FISHING
GEAR

MULTIPLE HOOK AND LINE

PAN-RENTIX

PASSIVE
FISHING
GEAR

MATERIALS SIZE
Nylon #100 & #80
Chicago Hook #16
Sinker

e

Swivel

ACTIVE
FISHING

MATERIALS SIZE ACTIVE
2 3 B -t { Nylon #120 FISHING
TN 2 Rentix (lure) GEAR

PATAW-PATAW

>N

PAN-GUYOD

MATERIALS

MATERIALS
Nylen

Hook

Sinker
Swival

MATERIALS
Nylon

Hook
Sinker
Swivel

swimming &5

crab
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SIZE
#120

SIZE
#70
#18

2 inches




Capture Method: Ring Net

1970's & 1980's

‘Eﬁﬂs -ﬁlﬂ——

e

Emprerorfish

{ Snapper

»

-

Capture Method: Multiple Hand Line
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PAKURA\____,

FISHI“ﬁ‘G

P
Sy

The Commercial
Fishing Vessel
towed the small
boat operators to
minimize the fuel
consumption




==
Fisherfolk help each
otherto carry the
boat to the shore or
towed them to the
fishing ground

They used Pakura for
safety fishing and
lessen the time and
fuel consumption.

Pakura or catcher boat is a
small motorized boat with
one operator using
handline fishing gear and
operates in conjunction
with the

commercial fishing vessel

SHARING SCHEME
BETWEEN THE

PAKURA OWNER
AND CFV

40%

goes to the pakura
owners, The amount
borrowed by the pakura
owners prior to their
fishing operation will be
deducted either full or
partial payment.

Motorized boat
was greatly
affected by the oil
price hike resulting
to losses of income

USE OF
PAKURA

operators will
only depend on
the percentage
of the amount of
catch it gathered

60%

of the net income will go
to the mother boat owner
for the whole operation
expenses (ex. food; fuel;
and crews)

REFERENCES
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and fulure for sluges. Rev Fish Biol Fish 142142

Fisheries Technologies for Developing Countries (1988) National Academies of Sciences,
Engineering, and Medicine, 1988, Fisheries Technologles for Developing Counines
Washington, DC: The National Academies Press. hiips:/idol orgi10.17226/1024
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WOODEN BOAT
CONSTRUCTION

Made customarily for fishing and traveling at short distances in
lakes, rivers, and sea. Mostly operated in municipal water area.
Small bancas use sails (like Paraws) or are paddled on one side.

SAMPAN

PAKURA

TYPES OF MUNICIPAL FISHING BOAT

Motorized Boat

A boat run on gasoline or diesel fuel using engine. Motorized boat are
commonly used for long distance route either for the purpose of fishing,
recreational, sport, or racing.

Non-motorized Boat

Designed and constructed to be used as a boat for transportation of a
person/persons on water such as baroto or kayak. Also used In fishing in
inland and municipal water.

- JD'-

4

-
- o

Used for island hopping
tours, boat dives, and
sightseeing tours, are built
with motorized engines,
tables, bench seats, a mini
bathroom, and even a small

captain ' s quarter. Big banca
boats like this are spacious,
can carry more than ten

travel at
despite

and can
distances

people,
great

gushing waves.
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Balnto I Ba"““ Materials in Boat Construction

+ Wooden keel"unayan” the flooring of the boat
« Marine plywood- to cover the skeleton of the
banca (pan tapi)

Lumber 1”x2"x10’ for the construction of the
hull frame

Bamboo poles- is the outrigger of the boat
Monofilament nylon - for tying the bamboo
poles to the boat (outriggers) =
Marine Epoxy resin- used as putty to paste or
cover the marine plywood (maselya) to make
the hull stronger

Paint- to paint the wooden parts of the boat

t rrrT— J to protect it and last longer.

PROCESS OF

Materials in Boat Construction

» Copper wire nails - used to fasten the
plywood to the wooden lumber

+ Bolts & nuts- to secure the connected parts of
the boat

= Engine- a machine used to convert its energy
into mechanical force and motion, thus, it
helps to move the boat faster from one place
to another

» Shaft - for connecting the engine for stability.

= Propeller - (pala ) guides and thrusts the
movement of the boat
» Rudder- " timon " attached to the propeller -F“
and maneuvered by the boat operator to
change the direction of the boat o=
2. Joining the stem

1. Shaping out and dug-out.
the dug-out.

Mark the deck and base
line wusing ink and
remove the unwanted
portion with axe or saw.
Draw a breadth line and
hollow canal. Then chop
the outer portion of the
breadth line and carve
the hollow canal with an
axe,

Make a stem
according to the
desired shape for
bow and stern and
connect them to
the dugout using
marine/weldwood
epoxy to stick.

4. Fastening the stringer the frames.
Fasten half lap of stringer at every intersection of
the frame with nail or glue.

3. Fastening the frame
or rib to the dug-out.

—8i0E STRNTER (Pe3 )

Cut a dugout frame
with lap joint that fit
to the top side of the
dugout and connect
them with GI carriage
bolts.
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5. Fastening the clamp and nail to frames.

Fasten clamp on
the top of the
frames and nail it
every frame.
Install the rail at
) 1o sasars the top of clam
e e and frames wit
carriage bolt.

Amehes te 4inchn apart.

6. Planking

Plank the 1/4 inch thick durable marine plywood with copper
nail/wood screw.

7. Engine Installation and Astern Assembly.
Position/place the engine in a considerable distance away
from the stern of dug-out. Install a tiller and engine cover
to protect the engine inside.

ERGINE COVER TLLAN

e vmanes * arasiee

ik

8. Bending of the outrigger beam.
Bent the bamboo by putting weight on the end
while the other end is fix to an improvised grip
and apply heat to bent.
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Technology Transfer from
the Philippines

JICA Fisheries Promotion Advisor Project for
Blue Economy Training in Kenya

Construction and Installation of HDPE
marine cage

« Milkfish and rabbitfish are being cultured on a trial basis in a
floating cages at Kijiweni, Shimoni. The low strength of the
cage frame made of wood and steel is becoming a problem
due to the effects of ocean waves and current. A circular
cage made of high-strength material of HDPE pipes will be
constructed in this program.

Nursery operation for mangrove crab
seedling production

+ Demand of mangrove crab are high in all coastal counties,
but the shortage of seedlings for farming or fattening is the
bottleneck for extension of the farming practice. This
program will introduce the Philippine method of nursery
culture system for supply of mangrove crab seedlings.

Longline seaweed farming method

* The off-bottom cultivation method in Kenya has large diurnal
variations in the farming environment and is susceptible to
diseases, resulting in lack of healthy seedings for expansion
of culture areas. A Philippine-style longline system will be
intri?lduced off the coast where the culture environment is
stable.

[

Sluice gate construction for earthen fish
ponds for finfish nursery

* There are fishponds suitable for finfish and crab nursery to
produce seedlings for aquaculture operations at Kibokoni, Kilifi
creek. Those Elonds are supplied with seawater though pipe
srstems which have limited water exchange capacity. A wooden
sluice gate will be constructed under the supervision of the
Project according to the design prepared by a Philippine specialist

based on his/her site inspection.

Construction of a Philippine banca-type
boat for offshore fishing

+ There are surplus fishing resources off the coast of Kenya,
but artisanal fishermen cannot reach the offshore fishing
grounds due to the insufficient navigational capacity of their
fishing vessels. This activity will for building a Philippine
banca-type fishing boat that are affordable for small-scale
fishes and enable them to reach the offshore fishing ground.

Offshore fishing method with FAD (fish
aggregating device)

« Introduction of semi-industrial fishing boat in association
with FADs technology is on-going at Mtwapa by SDBEF with
FAQ. In this activity, a Philippine-type low-cost FAD will be
constructed and installed at the same fishing ground of
semi-industrial fishing boat for sharing the harvests.
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¥R+ 5-1: Cost of Bangka Boat Construction

Summary

Part amount

Anchor 7,400
Boat frame 70,600
Body of Banca 213,687
Engine 76,629
Safety 4,500
For tying 4,325
Labour , security and storage 230,000
Miscellaneous 18,370
Outrigger support 36,140
Shaft and housing of shaft 25,450
Tools 70,691
Transport 22,110
Total 779,902

Detail Expenditure Record for Construction of Banca Boat

Item

Anchor 4kg
Rope 14mm x 50m
Chain saw service

Timber for Keel (Mango tree,

cutting and transport)
Chain saw service
Wood for banca boat

Copper nails 1", 1.5",2",2.5'

Pencil Staedler 5b
Sharpener
Denatured alchohol
Epoxy Resin
Antifouling red
Standard thiner
Acrylic paint

Acrylic paint

Acrylic hardener
Acrylic thinner

paint brush 4"

paint brush 3"

paint brush 2"

paint brush 1"

Paint roller

Sand paper

Paint roller handle
Marine plywood
Timber for work bench
Epoxy Resin

Honda gx390 engine
Engine oil

Marine grease

Fuel (to test engine)
life jacket
monofilament nylon
1.60mm * 100 yards
monofilament nylon
3.00mm * 100 yards

Part

Anchor
Anchor
Boat frame
Boat frame

Boat frame
Boat frame
Body of banca
Body of banca
Body of banca
Body of banca
Body of banca
Body of banca
Body of banca
Body of banca
Body of banca
Body of banca
Body of banca
Body of banca
Body of banca
Body of banca
Body of banca
Body of banca
Body of banca
Body of banca
Body of banca
Body of banca
Body of banca
Engine

Engine

Engine

Engine

Safety

For tying

For tying

Supplier

Maimun
Maimun
Martin Kenga
Elius Ziro

Martin Kenga

Martin Kenga

Maimun

Naivas

Naivas

Fecy

After hope

Hardware and general
Hardware and general
Hardware and general
Hardware and general
Hardware and general
Hardware and general
Hardware and general
Hardware and general
Hardware and general
Hardware and general
Hardware and general
Hardware and general

Hardware and general
Tanza Timber

After hope

Sunuk

Sunuk

Sunuk

Maimun
Maimun

Maimun
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Contact

25422412617
25422412617
254728290875
254707253725

254728290875
254728290875
25422412617

254748296015
254717992724
254733624999
254733624999
254733624999
254733624999
254733624999
254733624999
254733624999
254733624999
254733624999
254733624999
254733624999
254733624999

254733624999
25426028234

254717992724
254774145444
254774145444
254774145444

25422412617
25422412617

25422412617

uP

2400
5000

4500
90
21

800
1600
17980
600

6080

6080

2400

3400

330
160
160
80
400
100
400
7340

72529
800
2200

1500
575

3750

QTY
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Total

2,400
5,000
12,300
35,000

2,300
21,000
36,000
540
21
16,000
12,800
17,980
600
12,160
12,160
9,600
6,800
330
160
160
240
1,600
300
800
44,040
2,996
38,400
72529
800
2,200
1,100
4,500
575

3,750



Item

Labour for videography
Labour for data recording
Deposit for boat construction
service

Shella BMU service charge
Warning tape

Tents

Lights (for overtime work)
PVC pipes

Assorted goods (Gl pipe, Extension

reel, Nylon Rope, Nails)
Bamboo logs for Paltic

Shaft threading and engine mod
Stainless steel rod, Stainless stell

rube, aquapipe ppr
Tools G-Clamp 12"
Tools 1054465

Tools 1054464
Toolbox and padlocks
Fevicol adhesive Glue
Blower

Electrical cable
Planner Inco

Drawer runner

Tools 1054469

Transport of materials to malindi
Courier service (for marine epocy)

Transport of materials to Malindi

(Malindi town to shella beach)

Transport of materials to Malindi

(Malindi town to shella beach
(bamboo))

Courier service (for marine epocy)

Transport tuk tuk
Transport for banca wood
Transport for shaft threading

Part

Labour
Labour
Labour

Miscellaneous
Miscellaneous
Miscellaneous
Miscellaneous
Outrigger
Outrigger

Outrigger
Shaft

Shaft
Tools
Tools
Tools
Tools
Tools
Tools
Tools
Tools
Tools
Tools
Transport
Transport

Transport

Transport

Transport

Transport
Transport
Transport

Supplier

Darshad Salim
Bunu Ali
Shalrick(Pwani boat makers)

Yunus Aboud
Raghib Store
Kevin

Mohammed supplies
Raghib Store

Mary Charles
Doshi

Doshi

Multitools kenya
Multitools kenya
Noorani

Raghib Store
Raghib Store
Malindi Frank
Raghib Store
Raghib Store
Multitools kenya
Kessy Kaiko
Fargo courier

|darus Abubakar

Idarus Abubakar

Fargo courier

|darus Abubakar
Martin Kenga
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Contact

254793927643
254726780611
254723403702

254720172441
254748188917
254733941633
254748188917
25403213774

254722411555
254722411555
254715047983
254715047983
254748188917
254721255097
254748188917
254748188917
254715047983

254726882888
254703077000

254716638848

254716638848

254703077000

254728290875

UupP QTY Total

2,000
2,000
107,500

3,000

390

4500 3 13,500
1,570

7000 4 14,000
17,640

1500 3 4,500
8,000
17,450

5,481
15,500
27,250
3,700
950
6,250
900
9,880
180
600
13,000

1,035

1,000

500

2,525

1,250
1,800
1,000



A+ 5-2 : Cost of HDPE Cage Construction

SUMMARY
Category Amount
Cage frame single collar 165,050
Cage frame fabrication tools 107,750
Grid mooring 471,000
Grid mooring and cage installation tools 19,320
Net fabrication 394,130
Net fabrication tools 13,110
Mooring raft 42,320
Mooring raft fabrication tools 5,530
Transport of materials 33,140
Others 56,060
Labour 120,800
Mooring blocks 13,500
Mooring blocks and net weight 80,900
Morring blocks form 40,500
Net weight 8,700
labour 26,250
1,598,060
Detail Cost for Construction of Banca Boat
ltem |Construction part Supplier Contact Unit UP QTY Total
Cage frame single collar
HDPE Pipe Cage frame 10m D Maimun 25422412617 46350 3 139,050
225 mm * 12 m length
POLYSTYRENE SHEETS |Cage frame 10m D 2600 10 26,000
4' by 4' by 4"
Cage frame fabrication tools
Transport for Butt fusion cage frame fabrication tools |[Martin Musembi  [254792631999 |Trip 30000 2 60,000
machine and gen set
complete Butt fussion cage frame fabrication tools |Martin Musembi 254792631999 |Day 12500 2 25,000
machine hire
Spanner 30 -32 cage frame fabrication tools [Jalaram 254723338478 |pcs 1400 2 2,800
Adjustable spanner cage frame fabrication tools [Jalaram 254723338478 |pcs 1050 1 1,050
combined spanner cage frame fabrication tools |Jalaram 254723338478 |pcs 550 4 2,200
electric chain saw cage frame fabrication tools |Vivian Tech 254728347404  |unit 15000 1 15,000
Chain saw oil cage frame fabrication tools |Shell Danka 254795962467  |litre 600 05 300
Gloves cage frame fabrication tools |Bin Ahmad 254780868575  |pairs 100 6 600
Hardware
Compass saw cage frame fabrication tools |Bin Ahmad 254780868575  |pcs 800 1 800
Hardware
Grid mooring
POLYPROPYLENE ROPE |Grid mooring Maimun 25422412617 60000 1 60,000
28MM * 180 m white
POLYPROPYLENE ROPE |Grid mooring Maimun 25422412617 45000 7 315,000
24MM * 180 m white
POLYPROPYLENE ROPE |Grid mooring Maimun 25422412617 17500 4 70,000
16MM * 90 M white
Tension Buoy (used) Grid mooring Maimun 25422412617 1500 12 18,000
25 cm Diameter
200 L drums Grid mooring Noordin 254715004664 |pcs 2000 2 4,000
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Item Construction part Supplier Contact Unit UP QTY Total
200 L drums Grid mooring Abdulaziz 254733289450 |pcs 2000 2 4,000
chemicals

Grid mooring and cage installation tools

Panga Grid mooring and cage Jalaram 254723338478 |pcs 300 1 300
installation tools

Blade sharpener (Ingco Grid mooring and cage Bin Ahmad 254780868575 |pcs 500 1 500

accessories) installation tools Hardware

silicon Gun Grid mooring and cage HEMYS general |254757272556 |pcs 300 1 300
installation tools Hardware

Silicon clear Grid mooring and cage HEMYS general |254757272556 |pcs 250 2 500
installation tools Hardware

Boat Grid mooring and cage Ocharo 7,000
installation tools

Boat Grid mooring and cage Abdallah Darusi 3,000
installation tools

Boat Grid mooring and cage Abdallah Darusi 7,720
installation tools

Net fabrication

KNOTTED PE NET net fabrication Maimun 25422412617 95000 2 190,000
380/60 * 2" * 150 MD * 50
Yards

KNOTLESS PE Net net fabrication Maimun 25422412617 40000 39 156,000
380/18 * 1" * 180MD * 50
Yards

PE Rope net fabrication Maimun 25422412617 4500 3 13,500
10mm*200 m white

PE Rope net fabrication Maimun 25422412617 2500 3 7,500
8 mm * 200 m white

PE Rope net fabrication Maimun 25422412617 1500 2 3,000
5mm * 200 m white

PE Rope net fabrication Maimun 25422412617 1850 3 5,550
6mm * 200 m white

Netting needles small net fabrication Maimun 25422412617 100 25 2,500

Netting needles medium net fabrication Maimun 25422412617 200 25 5,000

Nylon Twine net fabrication Maimun 25422412617 500 8 4,000
210/60 PLY

Nylon Twine net fabrication Maimun 25422412617 500 6 3,000
210/21 PLY

Snap hooks net fabrication Irene 254723363603 |pcs 340 12 4,080

Net fabrication tools

Big scissors net fabrication tools pair 250 3 750

Utility knife net fabrication tools Multi tools 254715047983 700

Stanley tape measure 5m  |net fabrication tools Jalaram 254723338478 |pcs 1100 1 1,100

multipurpose torch +butane |net fabrication tools Jalaram 254723338478 |set 3480 2 6,960

gas canister

Butane gas canister net fabrication tools Jalaram 254723338478 |can 1100 1 1,100

Scissors net fabrication tools Bin Ahmad 254780868575  |pair 900 1 900

Hardware

Tolsen steel measuring tape |net fabrication tools Multi tools 254715047983 |pcs 1600 1 1,600

50m

Mooring raft

Monofilament Mooring raft Maimun 25422412617 4500 4 18,000
# 1.60 mm * 500 yards

200 L drums Mooring raft Noordin 254715004664 |pcs 2000 8 16,000

4" by 4" L 12' wood Mooring raft Abdallah Darusi  [254741462777 |pcs 700 8 5,600

Bolt/locknut/2 flat washer  |mooring raft Jalaram 254723338478 |pcs 170 16 2,720
0.5*10

Mooring raft fabrication tools

Dotted gloves mooring raft fabrication tools |Jalaram 254723338478 |pair 75 6 450

Drill bits 3/8 mooring raft fabrication tools |Jalaram 254723338478 |pcs 480 1 480

Tolsen Industrial Hamme | mooring raft fabrication tools |Multi tools 254715047983 |pcs 4000 1 4,000

Drill 650 W
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Item Construction part Supplier Contact Unit UP QTY Total
Wood Drill Bit 12" mooring raft fabrication tools Bin Ahmad 254780868575  |pcs 600 1 600
Hardware
Transport of materials
Transport for Drums, nets | Transport Kessy 254726882888 |Trip 11000 1 11,000
and ropes Light transport 1.2T
Transport from Maimunto | Transport Mahmoud trip 200 1 200
Shimoni stage
Transport for snap hooks  |Transport Irene 254723363603 |trip 640 1 640
Transport for 4" by 4" wood |Transport Abdallah Darusi  |254741462777 |trip 1300 1 1,300
Transport of pipes and Transport Sammy 254713629909 |Trips 20000 1 20,000
styrofoam sheets to Shimoni
Others
Hose chip 3" Others Jalaram 254723338478 |pcs 115 4 460
Plastic tube welding Others Bin Ahmad 254780868575 |pcs 8000 1 8,000
machine Hardware
Gasoline Generator Others Digital city Itd unit 34000 1 34,000
Generator cables Others Kilojen electricals pcs 1500 2 3,000
Lock Box Others baghdad textile  |254722620989 |pcs 1400 1 1,400
Padlocks Others baghdad textile  |254722620989 |pcs 100 2 200
Canvas tent Others Kevin 254798455242 |pcs 4500 2 9,000
Labour
Labour Labour Ocharo 254721616510 1600 1 1,600
Labour for net fabrication Labour Locals 10,400
10 net makers local and 2
KMFRI supervisor
Labour for net fabrication  |Labour 10,400
10 net makers local and 2
KMFRI supervisor
Labour for net fabrication Labour 10,400
10 net makers local and 2
KMFRI supervisor
Labour for cage fabrication |Labour 11,200
10 net makers local and 2
KMFRI supervisor and 1
community chairman
Labour for cage fabrication |Labour 10,400
10 net makers local and 2
KMFRI supervisor
Labour for net fabrication  |Labour 10,400
10 net makers local and 2
KMFRI supervisor
Labour for placement of Labour Abdallah Darusi 20,000
Mooring blocks 10 locals
Labour Labour Ocharo 7,000
4 locals at 1000 and 2
KMFRI at 1500
Labour Labour Ocharo 7,000
4 locals at 1000 and 2
KMFRI at 1500
Labour Labour Ocharo 5500
4 locals at 1000 and 1
KMFRI at 1500
Labour Labour Ocharo 5500
4 locals at 1000 and 1
KMFRI at 1500
Labour Labour Ocharo 5500
4 locals at 1000 and 1
KMFRI at 1500
Labour Labour Ocharo 5500

4 |ocals at 1000 and 1
KMFRI at 1500
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Detail Cost for Mooring blocks construction

Item |Construction part Supplier Contact Unit UP QTY Total
Labour
Foreman Labour Abdalla Darusi  |254741462777  |day 2000 3 6000
Supervisor for the
construction
Labour for Mooring block Labour Omar Mkulu 254791061480  |day 750 3 2250
construction Casual
Labour for Mooring block Labour Nassoro Bakari (254748790010  |day 750 3 2250
construction Casual
Labour for Mooring block Labour Masudi Bakari 254790146375  |day 750 3 2250
construction Casual
Labour for Mooring block Labour Ng'ombe Abdalla |- day 750 3 2250
construction Casual
Labour for Mooring block Labour Kassim Athman (254110545982  |day 750 3 2250
construction Casual
Labour for Mooring block Labour Ali Kassim 254741518056  |day 750 3 2250
construction
Labour for Mooring block Labour Omar Bakari 254112240943  |day 750 3 2250
construction Casual
Labour for Mooring block Labour Kassim Bakari - day 750 3 2250
construction Casual
Labour for Mooring block Labour Bakari Mneyto 254790255692  |day 750 3 2250
construction Casual
Mooring blocks
Galvanised wire mooring blocks Hardware 254796892000  |kilos 3 300 900
#16 professors
Used tire rings mooring blocks Cosmas Munyoli  [254720956165  |pcs 150 84 12600
Mooring blocks and net weight
River Sand mooring blocks and net Azuberi Yahaya |254757866110  |ton 625 4 2500
weight
Gravel mooring blocks and net Danco Hardware |254718669192  ton 4 3000 12000
weight
3/4"
Polythene mooring blocks and net Danco Hardware (254718669192  |metre 80 5 400
weight
Black
Cement mooring blocks and net Kona ya Shimoni 254716501398  |50kg bag 770 30 23100
weight Hardware
Bamburi Nguvu
corrugated round bar mooring blocks and net Kona ya Shimoni (254716501398  |pcs 10 1250 12500
weight Hardware
3/8" by 40 ft
Transport mooring blocks and net Mulwa Martin 254745570219  |trip 7200 1 7200
weight
Gravel from Ukunda to
Kijiweni
Labour mooring blocks and net Ng'ombe Abdalla 200 1 200
weight
for offloading gravel
Water mooring blocks and net Timah Omari 254796388854  |20ltrs 25 120 3000
weight
Water for concrete
Transport for the sand mooring blocks and net Azuberi Yahaya 254757866110 |trip 7000 1 7000
weight
Lunga lunga to Kijiweni
Transport for the gravel mooring blocks and net Danco Hardware (254718669192 |trip 5000 1 5000
weight
Ukunda to Kijiweni
Gravel mooring blocks and net Phoebe Sombe 254114184313  |ton 4000 2 8000

weight
314"
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Item Construction part Supplier Contact Unit UP QTY Total

Morring blocks form

Wood nail mooring blocks form Kona ya Shimoni |254716501398  |kilos 2 200 400
4" Hardware

Marine plywood mooring blocks form Kona ya Shimoni (254716501398  |pcs 6 3800 22800
T1/2" Hardware

Wood nail mooring blocks form Kona ya Shimoni  [254716501398  |kilos 3 300 900
1" Hardware

Wood nail mooring blocks form Kona ya Shimoni |254716501398  |kilos 3 200 600
3" Hardware

Wood mooring blocks form Darusi Adam 254791656868  |pcs 12 300 3600
2" by 3"by 12/

wood mooring blocks form Darusi Adam 254791656868  |pcs 8 300 2400
2"by 2"by 12'

Transport for the wood mooring blocks form Darusi Adam 254791656868  |trip 1 1500 1500
Fikirini to Kijiweni

Carpentry service mooring blocks form Salim Bamiro 254713798535  |piece 2000 4 8000
Mooring Form construction
and assembly

Nails mooring blocks form RAJSON 254725583893  |kilos 15 200 300
4" Enterprises

Net weight

PVC pipe net weight Hardware pcs 1 4800 4300
waste pipe 8" by 20 ft professors

Stainless steel rod net weight Doshi Hardware 254722411555  |pcs 6 250 1500
6mm by Imtrs

Welding service net weight Juma Mwarandu |254715695456  |pcs 200 12 2400

Cutting and welding for net
weight
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INTRODUCTION

This manual contains information on the construction of a 26-foot wooden
banca, also known as a fishing boat, for use in Kenya. The design of this boat
is intended primarily for use in fishing in lakes, estuaries, and inshore and
offshore waters in good weather conditions. This serves as a guide to assist the
fisherfolk in understanding the process of boat-making.

Fishing boats are vital for the global food supply and play a significant role in
many coastal communities as they serve as their cultural heritage, where
fishing has been a way of life for generations. Teaching the fishermen the
process of boat making could help them lessen the labor cost. The construction
of a wooden banca varies depending on the preference of the owner, usage,
and distance of fishing. This banca boat is exceptionally stable due to the
outrigger design. Its design is like bancas in Guiuan, Eastern Samar,
Philippines which are characterized by high-bend outrigger beams to survive
on high seas with big waves. This boat is fuel-efficient and powered by a 16-hp
Honda engine that can help Kenyan fishermen reduce fuel consumption and
boat production costs.

DIMENSIONS OF 26-FOOT BANCA

PARTS OF A PUMPBOAT .

Engine deck
with: cover

Outrigger
boom
Outrigger

boom barko-barko

Sternpost
1 Tiller

Propeller

Outrigger

Figure 1. Parts of motorized banca boat.
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DIMENSIONS OF A 26-FOOT PUMPB A;I!'. w %

Figure 2. Typical dimensions of a 26-footer banca boat.

Figure 3. Dimensions of the bow area.
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Figure 4. Dimensions of the stern area.

MATERIALS DESCRIPTION AND HANDLING

Log for Keel

The keel serves as the foundation
or base for the boat. It plays a
significant role in providing
stability to the boat.

(Photo taken during the actual cutting of
mango tree)

Marine plywood

Plywood shields the boat from
water by covering and protecting
its skeletal structure.

(Source: Glam Ply & Decor)
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(Actual photo of the ribs/lumber
used in Kenya)

(Source: Plimat)

N\ .

(Source: Shop) }

Lumber 1”x2”x10’

It is used for the construction of
the hull skeleton.

PVC Pipe
used as the outrigger of the
boat. It is inserted with the

Styrofoam to enhance its
buoyancy.

Gl Pipe

Used as outrigger boom.

Monofilament nylon

For tying the bamboo poles to the
boat (outriggers)



Marine Epoxy resin

used as putty to paste or cover
the marine plywood to make the
hull stronger.

Paint

to paint the wooden parts of the
boat to protect it and to make it
last longer.

(Source: Tools-Paint)

Copper wire nails

used to fasten the plywood to the
wooden lumber.

Bolts & nuts

to secure the installments of
engine to the wooden keel.

(Source: iStock)

AG-8



(Photo taken from the actual boat made in Kenya)

/

(Source: AUS ELECTRONICS DIRECT)
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Engine

a machine used to convert its
energy into mechanical force and
motion, thus, it helps to move the

boat faster from one place to

another.

Rudder

It serves as directional control
device that can be maneuvered
left or right through a steering
mechanism like a tiller.

Propeller

guides and thrusts the movement
of the boat

Shaft

A shaft is employed to connect the
engine and the propeller in the
boat.



TOOLS AND EQUIPMENT

A. POWER TOOLS

Planer

Circular saw

Grinder

Electric drill

Drill bit (1/47,1/2”,1”, & 2”)

B. HAND TOOLS

Small hammer Marker (Ink)

Big hammer Chisel (No. 1/4”,1/12, 17,1 1/2”, & 27)
Hand saw Hand planer

L-Square Lapris (Special Planer for edge)
Power tape Spokeshave

Horizontal Ax Paintbrush (#4 & #2)

Dug-out ax. Paint roller

Sandpaper (6 pcs)
G-clamp (No. 12,8,6, & 4)

CHALLENGES DURING THE CONSTRUCTION

The absence of a Lawaan-like tree prompted us to use a mango tree instead.
Unfortunately, local timber suppliers did not have dried and treated lumber
available. As a result, we had to resort to cutting down a mango tree located in
an orchard near Malindi. Despite the tree's substantial diameter, its short trunk
posed a challenge, preventing us from obtaining the required 26-foot-long
lumber for the boat's keel. Aside from that, the wood used was raw timber
without undergoing any seasoning process. Despite the usual need for drying
to enhance durability, we had no alternative options and proceeded with the
construction process using untreated wood. With Ronnel's approval and
guidance, we felled the tree and sawed it to produce three pieces of lumber,
which served as the material for the boat's construction. The dimensions of the
first lumber were 15 ft x 20 inches wide x 4 inches thick for the bow towards the
engine bed area; 7 ft x 20 inches wide x 4 inches thick for the engine area; and
4 ft x 20 inches wide x 4 inches thick from the engine area to the stern. These
three pieces of lumber were smoothed, carved, and meticulously joined
together to form a keel, using a half-lap joint technique with wooden pieces as
a nails(dowel) and securing the joints with epoxy.
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MATERIALS AND COSTING

Table 1. Detailed expenditure of 26-footer Banca boat in Kenyan Shilling

ANCHOR
26/10 | anchor 4kg Anchor Maimun 25422412617 2400 1 2,400
26/10 | rope 14mm*50m Anchor Maimun 25422412617 5000 1 5,000
01/11 | Chain saw service Boat frame Martin Kenga 254728290875 12,300
Mango tree,
01/11 | Timber for Keel cutting and boat frame Elius Ziro 254707253725 35,000
transport
05/11 | Chain saw service Boat frame Martin Kenga 254728290875 2,300
‘é‘(’)‘;‘t’d IoEbanin Boat frame Martin Kenga 254728290875 21,000
BOAT FRAME
26/10 | Copper nails 121572125 Body of banca | Maimun 25422412617 4500 8| 36,000
26/10 | Pencil Stadler 5b Body of banca | Naivas 90 6 540
26/10 | Sharpener Body of banca | Naivas 21 1 21
26/10 | Denatured alcohol Body of banca | Fecy 254748296015 800 20| 16,000
26/10 | Epoxy Resin Body of banca | After hope 254717992724 1600 8| 12,800
26/10 | Antifouling red Body of banca | Hardware and general | 254733624999 17980 11 17,980
26/10 | Standard thinner Body of banca | Hardware and general | 254733624999 600 1 600
26/10 | Acrylic paint Body of banca | Hardware and general | 254733624999 6080 2| 12,160
26/10 | Acrylic paint Body of banca | Hardware and general | 254733624999 6080 2| 12,160
26/10 | Acrylic hardener Body of banca | Hardware and general | 254733624999 2400 4 9,600
26/10 | Acrylic thinner Body of banca | Hardware and general | 254733624999 3400 2 6,800
26/10 | paint brush 4" Body of banca | Hardware and general | 254733624999 330 1 330
26/10 | paint brush 3" Body of banca | Hardware and general | 254733624999 160 1 160
26/10 | paint brush 2" Body of banca | Hardware and general | 254733624999 160 1 160
26/10 | paint brush 1 Body of banca | Hardware and general | 254733624999 30 3 240
26/10 | Paint roller Body of banca | Hardware and general | 254733624999 400 4 1,600
26/10 | Sand paper Body of banca | Hardware and general | 254733624999 100 3 300
26/10 | Paint roller handle Body of banca 400 2 800
27/10 | Marine plywood Body of banca | Hardware and general | 254733624999 7340 6| 44,040
Timber for work .
28/10 baneh Body of banca | Tanza Timber 25426028234 2,996
04/11 | Epoxy Resin Body of banca | After hope 254717992724 38,400
ENGINE
26/10 S:;ﬂae 9350 Engine Sunuk 254774145444 | 72529 1| 72529
26/10 | Engine oil Engine Sunuk 254774145444 800 1 800
26/10 | Marine grease Engine Sunuk 254774145444 2200 1 2,200
16/11 | Fuel to test engine Engine 1,100
SAFETY
26/10 | life jacket | Safety [ Maimun [ 25422412617 1500 | 3] 4,500
FOR TYING
26/10 | monofilament nylon ;ﬁg’snm 100 | for tying Maimun 25422412617 575 1| 575
26/10 | monofilament nylon Sa?,grsnm 7100 for tying Maimun 25422412617 3750 1 3,750
LABOUR, SECURITY AND STORAGE
o2i¢4 | Lebour for labour Darshad Salim 254793927643 10,000
videography J
oz | EAboETor datn labour Bunu Ali 254726780611 5,000
recording
31/10 Deposit fqr boat ) Laboqr and ) Shalrick(Pwani boat 254723403702 215,000
construction service Security service | makers)
MISCELLANEOUS
31/10 f:aer';aeBMU senvice miscellaneous | Yunus Aboud 254720172441 3,000
02/11 | Warning tape miscellaneous | Raghib Store 254748188917 300
03/11| Tents miscellaneous | Kevin 4500 3| 13,500
16/11 | Lights for overtime work | miscellaneous 1,570
OUTRIGGER SUPPORT
28/10 | PVC pipes Qutrigger Mohammed supplies 254733941633 7000 4| 14,000
Gl pipe, ;
g Outrigger A
28/10 | Assorted goods Extension reel, Raghib Store 254748188917 17,640
.| support
Nylon Rope, Nails
Bamboo logs for outrigger
02/11 Paltic support Mary Charles 25403213774 1500 3| 4,500
Shaft threading and
17111 engine mod Shaft 8,000
8
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Stainless steel rod, Shaft and
2710 | Stainless stell rube, housing of shaft Doshi 254722411555 17,450
L aquapipe ppr g

TOOLS

2310 | Toals G-Clamp 12" Tools Doshi 254722411555 5,481

25/10 | Tools 1054465 | Tools Multitools Kenya 254715047983 15,500

2510 | Toals 1054464 | Tools Multitools Kenya 254715047983 27,250
Toolbox and i

25M10 padlocks Tools Noorani 3,700

31110 | Fevicol adhesive Glue Tools Raghib Store 254748188917 950

0311 | Blower Tools Raghib Store 6,250

02/11 | Electrical cable Tools Malindi Frank 254721255097 900
Planner Inco Tools Raghib Store 254748188917 9,680
Drawer runner Tools Raghib Store 254748188917 180

25/10 | Toals 1054469 | Tools Multitools Kenya 254715047983 600

TRANSPORT
Transport of )

2710 materials to malindi Transport Kessy Kaiko 254726882885 12,000

27/10 | Courier service for marine epoxy | Transport Fargo courier 254703077000 1,035
Transport of Malindi town to

2810 materials to malindi | shella beach Transport Idarus Abubakar 254716638848 1,000

Malindi town to

01741 | TraNsportof | g es beach Transport Idarus Abubakar 254716638848 500
materials to malindi {bamboo)

04/11 | Courier service for marine epoxy | Transport Fargo courier 254703077000 2,525
Transport tuk fuk Transport Idarus Abubakar 1,250
l@;;pon for banca Transport Martin Kenga 254728290875 1,800
Transport for shaft

1711 threading Transport 1,000

Total | 779,920

CHARACTERISTICS OF WOODEN BOAT

Wooden boats have a unique and classic appearance that is incomparable to
other modern materials. The wood has its own natural grain and texture, which
gives the boat unique features that cannot be replicated by synthetic materials.
Even though they are made from natural materials, wooden boats can be
incredibly durable if properly maintained. Compared to fiberglass boats,
wooden boats are easier to customize as they can be formed and modified
according to the desired shape.

On the other hand, wooden boats require a lot of maintenance to keep them in
good condition. These include regular cleaning, sealing, and painting to prevent
rot and decay. In terms of maintenance, they require a significant amount of
skill and time to build. Therefore, the maintenance costs associated with a
wooden boat can be higher than those associated with a fiberglass vessel. This
type of boat is generally heavier than fiberglass boats, which can make them
less efficient on the water and less maneuverable.
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PROCESS OF CONSTRUCTION

l. Preparing the keel

1.
2.
3.
4.

5.

Prepare a 26-foot-long, 20-inch-wide, and 4-inch-thick piece of wood that
will be used as the keel of the boat.

Using a planer, level and smooth the top side of the wood.

Carve the sides of the wood to create the shape of a boat keel with both
tapered ends.

After carving the sides, carve the inner part to create a shallow cave or dug-
in with the inner part deeper than the sides. Provide a 1-inch margin for the
sides to allow for the attachment of the ribs. Provide a 2-inch-thick bed in

the engine area for the engine bed.

6.

Using a chisel, carve in 15 slots on each side of the keel for the attachment
of the ribs. Each slot must be % inch deep, 1 ¥z inch wide, and 1 inch thick.

Figure 5. Preparing the mango wood for shaping out the dug-out.

One of the important considerations in preparing a keel is the type of wood to
use. To maintain the durability and longevity of the keel, the wood must be of
high caliber, thoroughly seasoned, and free of defects that would reduce the
material's effectiveness. Ideally, lawaan-like wood is the preferred choice for
the keel log. However, as lawaan is not available, Mr. Ronnel and the group
opted for mango wood instead. The following figures illustrate the process of
connecting the three carved pieces of wood to form the keel using a half-lap
technique

10
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20iinches

Figure 6. Measuring and carving the keel to align
with the extended keel.

11
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I. Preparation and Attachment of ribs

Prepare 30 pieces of ribs with a dimension of 26 x 1'/4” x %" inch.
Smoothen each rib using a planer.
Attach the ribs onto the slots on the keel using epoxy.

wn =

Figure 7. Preparing the 30-pieces ribs.

¥y
Iy TS 5%

F?

Figure 8. Attaching ribs onto the slots on the keel using epoxy

12
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lll. Preparation and attachment of the bow and stern.

1. Prepare mango wood (2-inches x 10-inches x 10-feet) for the bow and
stern. The bow must be 5 feet long, while the stern must be 4.8 feet long.

2. Draw the shape of the bow and stern on the wood board and cut it using
a chainsaw. The shape must follow based on the figure below in which
the kind of wood joint is applied.

3. Smoothen the bow and stern using a plainer.

4. Attach the bow and stern to the opposite ends of the boat using epoxy.

Figure 9. Carve out space for the attachment points of
both the bow and stern.

Figure 10. Attaching the stern of the boat with a 2-
inch x 10-inch x 4.8 feet piece using epoxy.

13
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IV. Preparation and attachment of stringers.

1. Prepare two pieces of 28-foot-long wood strips (1-inch thick and 2-inch

wide) for stringers.

Smoothen the strips of the 28-foot-long wood using a planer.

Place the stringer perpendicular to the ribs in the middle.

Using a pencil, mark the area at which the ribs and stringer intersect.

Carve "2 inch deep on the middle of each rib at which it intersects with

the stringer.

Carve also 3/sinch deep on the stringer where it intersects with the rib.

Assemble the stringer and ribs. Attach each rib to the stringer using

epoxy.

8. Using a planer, smoothen the outer part of each rib-stringer
intersection so that each intersection is leveled.

QbR wn

No

—— =

Rib-stringer intersection |

— ;i 5

Figure 11. Fastening half lap of stringer at every intersection of
the frame with epoxy.

Ribs

Y

Keel Stringer

Figure 12. Sketch of the skeletal structure of the boat with attached ribs,
stern & and bow, and stringers.

14
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LR _ P“.‘; : % e
Figure 13. Joined the ends of the two gunwales
and secured them to the stern.

V. Attachment of plywood to the boat frame.

1. Prepare 6-pieces of Va-inch-thick marine plywood (4x8 feet).

2. Cut this plywood into 22-inch-wide sheets for the strake of the boat.

3. Chisel a % inch-thick carving along the outer margins of the keel, bow,
and stern to provide a joint to attach the plywood.

4. Form or cut the pieces of plywood based on the shape of the boat, from
the bow to the stern.

5. Attach the plywood to the frame of the boat using epoxy, then fasten
each joint with copper nails. Do this also on the strake-keel area.

Plywood

Creating a
notched border
on plywood to
accommodate
it during the
planking
process.

Figure 14. Measuring and planking of plywood to the boat
frame.

15
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VI. Preparation of the gunwale (batayola)

1.
2.
3

Prepare mango lumber (1-inch x 3-inch x 30-feet).

Smoothen the lumber using a planer.

Carve the underside of the gunwale with a groove that runs along its
length. This is where the gunwale is conjoined with the plywood. The
groove must be 1 %2 inch away from the outer edge of the lumber.

Lay down the lumber along the length of the boat. Using a pencil, mark the
lumber at which it intersects with each rib.

Cut slots for the ribs to protrude through the gunwale. Except, the first two
ribs from both the bow and stern, as well as the fourth ribs from both ends
which must protrude. The selected areas are to be protruded specifically to
accommodate the outrigger stand.

Carve the underside of the gunwale to the shape and dimension of each tip
of the remaining protruding ribs.

Assemble or attach the gunwale to the frame, and make sure that each joint
slot of the rib fits the carvings on the gunwale. Only apply epoxy at the ends
of the gunwale.

Gunwale

Figure 15. Photo showing the part of the gunwale. Excess ribs should be
cut to attach the gunwale on top of the frame.

16
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Figure 16. Using a pencil mark the lumber and
carve it at which it intersects with each rib.

Figure 17. Use epoxy to adhere the gunwale along
the upward curbed bow-end part of theboat and
secure it in place with a G-clamp for support.

17
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VII. Preparation/Attachment of the braces.

1. Prepare mango lumber (2-inch x 4-inch x 8 feet).
2.
3. Cut the lumber into 3 pieces. Shape the braces so they will fit the width

Smoothen the lumber using a planer.

at the stern, bow, and middle areas.

Cut each end of the brace to fit for attachment to the gunwale.

Attach the braces to the gunwale using epoxy and fasten with copper
nails.

Figure 18. This photo showed the braces attached in
the inward part of the stern. This serves as the support
system of the boat.

Figure 19. The ends of the braces were trimmed to fit for attaching to
the gunwale.

18
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VIIl. Construction of bow and stern deck

1. Using the same method as above, prepare and attach braces at the bow
deck and four braces at the stern deck.

2. Paint the inner parts of the bow and stern deck with marine epoxy, and then
another coating with quick-drying enamel or epoxy paint. Let it dry.

3. Cover the deck with marine plywood. Cut the marine plywood based on the
shape of the bow and stern decks. Attach the plywood using epoxy and
copper nails.

Figure 20. Planking of plywood on (A) bow and (B) stern deck of the boat.

19
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IX. Making the barko-barko/wave breaker, outrigger boom stands and
engine cover.

Prepare lumber to make the outrigger boom stands and engine cover.
Shape the lumber as shown in the figure below.

The engine cover must be made from lumber and plywood. The size must
fit the width of the boat and must secure the engine properly.

4. Attach the outrigger boom stands using epoxy and fasten with copper nails
the bow deck and 4 braces at the stern deck.

wn =

Figure 21. Constructing of barko- Figure 22. Constructing cover engine.
barko in Bow area.

¥ 25 |ncheSz7 e;f

IRoae g

Figure 23. Actual photo of outrigger boom stand.
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X. Painting of the boat.

1. Paint the entire boat with marine epoxy as the first coating.
2. Then paint another coating using quick-drying enamel or epoxy paint.
3. Letitdry.

Figure 24. Applying of paint according to the desired color of the boat.

Xl. Preparing/attachment of the outrigger booms.

-

. While letting the paint dry, outrigger booms will be made.

2. Prepare the 20-foot Gl pipes and cut them into two. For this boat, a total of
3 pieces of 10-foot Gl pipes will be used.

3. Taper one end of each pipe using a hammer until the end of the pipe is
closed and flattened. Make a dent on each side of the tapered end to secure
lashings with the outrigger.

4. Bend the pipes manually to achieve the shape.

5. A bending method using tree trunks is shown below. The pipe will be bent
at 5-inch intervals.

6. The curvature of each outrigger boom is the same. The highest point must
be 18 inches from the axis and 3 feet from the tapered end.

7. However, the height of the bending is different among outrigger booms. The

outrigger boom at the bow area must have a height of 4.5 inches, while the

height of the bending of the outrigger boom at the stern area must be 2.5

inches.

21
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Figure 25. Bending of outrigger beam using Gl pipe material.

Bending a Gl pipe for the outrigger boom can be challenging, requiring
substantial force to shape the pipe. To accomplish this, at least two people must
work to manually bend the pipe around a large tree. The height of the outrigger
boom must adhere to the specifications outlined in step number 5 of the process.
This dimension is highly important during navigation to ensure the stability of
the boat.

Xll. Attachment/assembling of the outrigger boom and outrigger.

1. Attach the outrigger booms to the outrigger stands by lashing
monofilament nylon.

2. Paint the nylon lashing with marine epoxy.

3. Prepare two PVC pipes filled with polystyrene foam measuring 17 feet
long.

4. Attach PVC pipe outriggers to the tapered ends of the outrigger booms.
Do this by making a nylon lashing. Coat the lashing with epoxy.

22
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Figure 26. Tie lashing the outrigger boom to the brace below the outrigger
boom stand with the use of monofilament nylon.

Figure 27. Lashing the outrigger boom to the outrigger boom stand using
monofilament nylon.

23
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XIIl. Installation of engine.

1.

w N

Bore a slanting hole in the stern area for the tube and propeller. The hole is
approximately 6 inches long.

Create an engine bed from hardwood with a dimension of 15in x 8 in x 2 in.
Carve the underside of the wood so as to fit with the bed made earlier on
the keel.

Attach the board to the keel with epoxy and fasten it with copper nails.
Attach a stud bolt and log screw to the engine bed using epoxy to help
secure the engine.

Installed the engine on the engine bed.

Make a propeller shaft support or breaker for the tube and shaft. Attach the
breaker to the keel.

Place the tube in the hole bored earlier. The tube must have a PVC pipe to
secure the metal tube and prevent water from coming in.

Place the propeller shaft into the metal tube. Assemble the propeller.

Ll

MAHO01087.MP4

Figure 28. Creating an engine bed from a hardwood with a
dimension 15in x 8 in x 2 in.
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ENGINE

) ———>PVC pip

Engine bed area

Figure 29. Inserting the PVC pipe into the slanting opening in the stern
section.

Metal pi.pe/tdbe

PVvC plpe/tubgwb

(I~ T lf
ke FI'y \(
Figure 30. Creating a support or breaker for the propeller shaft to minimize the
vibration of shaft when operating the engine.
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Figure 31. Insert the shaft into the metal tube, attach the cross joint to both the
shaft and the engine, and finally, assemble the propeller.

XIV. Preparing exhaust pipe muffler for engine.

1. Curve the galvanized iron (Gl) pipe with a 1 1/2-inch diameter. Utilize the
bent section to make a cut of 12 inches.
2. Weld the exhaust manifold connector to the Gl pipe muffler.
3. Secure the galvanized iron (Gl) pipe to the engine by using nuts and bolts
for connection.

Figure 32. Installation of engine accessories. (A) bending; (B)
cutting; (C) Welding; and (D) Securing.

26
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ENGINE AREA/

Engine (16 hp) Rib (Vertical)
; Pt ]

Sliding cover/ f 1!}

duwder‘ oy Support/ breaker: Brace ;

_ | W
Ge;zﬁtne » D L Stainless pipe

Propeller shaft

Cross joint

Figure 33. Clearer view of the engine area.
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XV. Assembling the rudder.

1. Prepare the metal rudder.

2. Make a hole in the keel at the bottom, going up to the stern deck.

3. Insert a metal tube into the hole and attach it using epoxy.

4. Create a brace to support the metal tube and secure it with a nylon
lashing.

5. Insert the rudder and assemble the handle.

6. Prepare a bamboo tiller and assemble it with the rudder handle.

Figure 34. Secure the metal tube to the brace with nylon, then attach the
rudder to complete the assembly.

Sternpost

Rudder handle

Outrigger

Outrigger

Figure 35. Preparing a bamboo tiller and affix it to the ruder handle.
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XVI. Sea Trial Test drive

1. Prepare gasoline for your engine and bring protective gear, if any.

2. Prepare a paddle, as it helps you maneuver and move the boat towards
the sea.

3. Drag the boat to a depth of 1-2 meters to prevent the rudder from being
damaged.

4. Position the bow of the boat at your target location and start the engine.

Figure 36. Test operation in Kenya last November 2023.
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Basic Maintenance for Fishing Boats

Hull

Ensuring the boat hull receives proper maintenance and repair is crucial for
maintaining the boat's good condition. The hull of a ship is a secure and
waterproof structure that is constructed within the boat's frame to ensure
enough safeguarding for the cargo, machinery, and passenger areas. To
extend the lifespan of your boat, ensure to inspect for any leaks or damage. If
the hull sustains damage, it should be repaired or replaced. Apply a fresh coat
of paint to the hull to enhance its resistance against any leaks.

Engine and propulsion system

The engine serves as the propulsion system for the boat, enabling it to navigate
in various directions. A minor flaw in the engine could impact the fishing activity.
Therefore, it is imperative to regularly maintain fishing boats. Conduct a
thorough examination of the engine, fuel system, and exhaust to identify any
potential leaks or damage. Before utilizing the boat again, it is imperative to
repair and substitute the impaired components.

Oil and filtration devices.

Inspect the engine oil and replace it on a bi-monthly basis. Potential engine
problems may occur due to contaminated or adulterated oil moving within your
engine. As contaminated oil circulates within your engine, it will leave behind
residue, leading to the accumulation of dirt and debris. Over time, this detritus
can be amassed within your engine, resulting in obstructions, friction, and
excessive heat generation.

Propeller
Ensure that the propeller is firmly and securely attached. Even a minor scratch

in the propeller can disrupt the motion of your boat and reduce its efficiency,
leading to increased fuel expenses.

30
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Making a DIY
PUMPBOAT RUDDER

FREZABR T R L A : https:/lyoutu.be/DXUEYq7bz_Y
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Making a DIY
PUMPBOAT PROPELLER

FRIEZBE T KL A : https:/lyoutu.be/WKJIEMhPUAA
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