
Sultanate of Oman
 

Ministry of Agricuture and FisheIes 
DirectasM Gerwol o F wime
 

Maine Science and Fishe Cenr
 

Oman Marin SdA.x and Fibhries center 

Annual kexrt 19U 

March i89 

PO, Dio 467 
Muscat 



Page 

....... 3
 
Larp Ph@O (Richard 0, Dudley) ................... 3


PrelimindAry Amment Of Kingfish And Longtail Tuna Stocks Completd
Kowlllge Of Fishermen Revealed In Interviews ........................ 4
 
Oman ongtaiI Tuna Stocks shown to be different from th se in Gulf of Mannar . . 4
 
Papers Prepared For Tuna Workshop ................................ 4
 

Small Pehks- (John ,-Dorr I1) ..... ............................... 10
 
Sardine Rc c arch Program Yicdkl g Rl{ulL. ........................... 10
 
Finding on the Biology of Sardnella tnhgua.pv ............................. 0
 
Status 01 the .AtinjL Siai ll-Ptlsgi: Fiihcry . ........................... 1
 

SAIWilth Sim, (D 1thhn. )f)... .... . 14
fkai ,wikdW .................. 


14
Preliminary Aunmet-olo dkhd t Comptkef ,thtwr (.. p.l.cd ............. 

I.obstcr Fishing (k-.r RH urnr 'A1olat, Mj& ............................ 14
 
S Iudkcs of [l.bt:r Maurity Justify Minimuni Size Regulaui n................. 15
 
Peaks in uhbster reprotxuction ugxs new harvest sc',n3..................... 15
 
Species c)mp(iiti)n fhrmp fishcry vnihle ..... ....................16
 
Ahlone data pr.iildirection for future reacach .... .................... 16
 

l)em1rsal Finfli. ([)om.ld W JohiLmoi & '.Stevn 14 I.1c) .. ................... I
 
23
Improvesents in dcmirimal finfih vtock ,o..',ienc n¢dced (Donald W, John.m) 


Trining of 1),at,, (.dlhior, for (Corn ria.l Tr,iwk-ri oS1.ven R. l e)..... ... 24
 

%lmarlw 14ii4k (IM ih, , ) .............................. 2
............ 

Ichthyopl,nkth in Studie ('irricd ()ut .............................. 2
 
'/A)pLinktoi) Studies%Sw~ried ....... I........................... 26
 
Fish Kill Invtatci.....d .......................................
 27 

(Ocirfmingraphy ((; S.iharma) ....................................... 
 32
 
(eXvanogr+sphi ll U;-ai t) Predict Aretm of F:hcry PIcntial ............. 32
 

!tidNA1W "FecIsi oqgy (Kcn llilderbrand) ....................................1,
 
Seafood Rexcitrvh I ahoratories lF auipped iand ()pcrating ...... 166........... 

Processinl Proc:dures Fitahlish-d For ('nned And Smok-d I.h ............16
 
Undcrtitilited Safnd Spe'ics shown 1h)have Acceptahkc Quality ........... 3.7
 
Seafood Sc:tion Stalf lntcr rnriing in Seafood SKit', and Computcr Uw .... .17
 

http:tnhgua.pv


Page 

Aqm mi W*tlAb (Jonathan K.L M e) ............................ 41
 
Aduwm Attendance Triples Durng 19M ............... 41


-Cabxt* Both ihe Rare and the Nw to Science ...................... 41
 
'WetLab Imprmcnt Mad ......................................
42 
hiucat.om ............................................... 
42 

Libsa y (JoN) IHoover) . ............................................ 
43 
LbtWay Acquiea Lasr Dsk Databas . .............................. 41
 
Order Ptaced For 60 Publicatikn ................. ................ 43
 
Card Catalg aJd MARC Database Bcing Crctcd ...................... 43
 

Spl, i Projets (,MohAmnwd A. AiJd ',*n,).............................. 45
 
Raearch on Omn's S-, iTurtIcs G'umimucs .......................... 45
 

Appostlk I. SafWd Sc.twn ........................................ 46
 

T.h¢ L..-Speci:s L.it i4tav raget pralercnc: worex ......................... 46
 
T-bk 2.-.A erisge ytckl of illetcd Ilh .................................
TJNC I.-Aveti0sic" ywid fronit wh,,le fumh ................................ 48


49 

Tribl, 4...Avcrisgc mmsijture content f csait .................................51
 

Appeadia 2. /qu.iium 'wctm)n ......................................... 52
 

'rthk Ic. ,i.w records Ir Orn~tn and/or rnmge cxtcriion.......................52
 

111
 

http:hiucat.om


I. 	 S WmAPuwmiosuwCMVwm length frequency data covering the period February

1987 thiro J aw y 19 ........................ . ........... 69
 

2. 	 Moodily omprim of pe cent ripe fir San/J~ aklkwgceps collected the Gulf
 
of Oma and the Arabian Sea betveen December 19,4 and January 1969 ...... 13
 

3. 	 Labsuer sampling areas in the Sultanate of Oman ....................... 17
 

4. 	 T. tlative contribution 4 male kbster in each size class to the commercial
 

18

laodsnp (I'J97-9) of scalkx)pcd k*bttr in the SultanaLe of Oman 
 .......... 

5. 	 The sue compta on of commnrcially harvcscd cU-hcdring scalk)pe kbtcr
 
in the Sultanatc of Oman (!'M7 K4) . .. ................... . 18
 

6. 	 The frcqemy of female allorpcd lh tcr hearing eggl on he Jazir coast from
 
1..September to 2 ( oheg 1997 ...... .... ..................... . 19
 

UST1 OF FIGURES
NuwM, Pae 

7. 	 Variation rukI.ix oIofri~de Icalhold kihtcr hearing cggin the l I from
 
commercial landings in Mirha1 (S)uth), Iladhin ((Cntral), and Jair (North)

DN)(ar during the 1919J89 tnd I'M 8) harv-st W-mmf .................. 20
 

8. 	 Rclati,e ahundance of Penau. "uhI u.. P fen1mu1a1u1, and Metapeneauir
 
mom*7erov in ,c,,mmercial landinps s.-m|pcd At A] Khaluf in ITJ7-XM............ 21
 

0. 	 Size Cif)t;Ai)5ior )ft .).fhir ,ommcr. ,a.' hw-ict.d it Sudh and Sharbith ;a inJanuary I 'M ... . . . . .. 
 . . . . . . . ... ... 2-1 

1) 	 SpecicswLic monthly rcpr¢m'nhi.on (,f ftih tgjgs of Al Imt.ai from FI:bruary 
to January 131M .. . .... 

It. 	Mean egg ahundance olf At Iluitnsi inuiry 19MM January I)roa to 29......... 


12. 	 Environmcntl facther, temperaturc arid ihinity of Al ItusMan coa1 Ion 

I1, Spcciesww- monthly rcprenntion of zoxiplankion off Al Itusan fro~m February
 
I'M ti January 14,3," .......... .V
 

14. 	 Ziplanklon iundamru o t Al Huan frm Icbrisry I ,MM 10h January 1989 ..... .A
 

1., Percentage o'om;-,sti n of co_-x'wx ls dff Al-Iimtan from Fchruary 1984 to
 
January lI' . . . . .. . . . .3.. . . . . . .. . . . . . . ... 31
 

16, Uwation of vcrtical wctmor. along the coast of ()man ...................... 33
 

iii 

http:rcpr�m'nhi.on


17. 	Vervik sctio ot ihc dMsribdion o( Temperaturc (C). Salinity (%.), density,

MM (MItl) aMW PhCohp tc (Mg-st), rcspetively ...................... 34
 

I& Virp ce (kid of s ace currents .................................. 
 35 

19. 	 Sall abwrpuioa in yclk fin tuna. Soak tine in 15% salt versus percent ult
 
(4cm 4cm b ks) ............................................ 39
 

20.	 Ev lua k n F rm .................. '.. o o°..... 40
......,., o,,., 


iv 



Oman'sM arine Sic.e &ndFiseries Center was officially opened on 29 December
16 with the pi'ary obji:tivi of providing scientific advice on whkh to base the 
careful management of Oman's frahery and odhcr marine resources. The Marine 
Science and Fahbiry Center is Oman's primary source of scientific inlcrmation 
concerning the managcrnct of these important resources. 

Secondary ob .ctivc of the Center include the prooision of I)an increased 
understanding of the marinc environment, especially as it affcts fisheries, and 2) a 
11nsaM Of edu Ating OmAn's citizns atx)ut the mArine environment. 

More specifically the ohjctliv.s of the Cntcr are. 

I) 	 to provide Lc.ument of the stock.s o)Itlh in Omani water,& in order to
 
determine the onrtif harvest lvh
 

2) 	 ito provide han~ic builoicwal iimiti .~v~ta hm~i,% for the mnanagemient of specific
li
hhcries,
 

1) 	 ito imrprove the quality ind utilit.ation of w~ifiot.! proclucts, 

) 	 to better underitanudl the tvcari crviro'menrt ,isit .itl isfLhcry res)urccs and 
their magnet1c,"11 , 

5) 	 to enhance the publicsi knowledge tit' triaine life amnd it~scare. 

We 	epect the Marine Scienix and I-Miety nt cr it cypand its program. and th 
becomei one iii the rcgions%well known kemmters of maT14ii1ie and fI'shcrics research.
We expect that iti primary goals will remain the %ame: [o provide sicntific ftshctie.-
Jdvic to the goivrnment (iOm n for use in developing ,nd protecting fihcry and 
oither moarine hio iiicgal ire iurcx, 

(radually the centcr', prograim will cxpand it)provide information on the hundreds 
of imp)rtnt Iioh spt'cies found in Omani watcrs., and to mcrgc this informal)ion with 

Ita , mUt the Ii.h c.atches ald marin rnvironent it) priovide up iti date, accurate 
information ior fish.ry plarinri. 

Currently the ('enter'% prograsi ..ts provide on the joh training for 	Onmani %taff
who arrive from university, or c'uindary and technicial ichomil programs. At present, 
sonc staff are tin leave for degrce trainmng, and ,eeral othen are receiving technical 
training. 



Ae pomu abou 100,000 wno of rob and aiWllkh arc hmstcd from Omani waters.
With careful amauscanl thia t"al could probably be raied to 200,000 ton.
O0ma's Marine Scicne Center will cofmlinuc to grow, and to work toward thc bettcr
undcLanding and man gement of mirine rcsourc"c. This will Allow Oman t) use
it nmine resources wily to prwiidc food and inComC for OmAn's populAtion for 
sencrat m to comun. 

I wouki sincerely like to thank the staff of the Marine Sience and Fishcrics Centcr 
for their hard work during the past year. Although many of our junior uc;intists arc 
away on training programs, the turd work of the remaining permnnel allkrd u4 to 
make significant progreu during PAW. 

I would like to extend special thanks to the OMAni Ameri4.an Joint C-ommiuion for 
aEtonomKittuan chnical (.'xpecAwln fur tunding the positions of six scientists from
Oregon State Univeraily and Uniernisty of Slikhtgan. 

This Annual ftrt pfr -idc,6a %unljryol otur rIc:..dfLh ictihlmc ovr the pi t ye ar 
(I'M, Anytne w.hing *dditiond ntih)rntai4n i%encourlged to witc to U%. 

tainc Science and Fihcrics (entrr
February 11041 
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11"Mininary Assq,,mqsql of Klagfsh ad loeaggali ''m" Slucwi Compkied 

Kingfish (Scohrtvirit(oflerysi.oi) 4nd k'rigti l una (Vinnru ttinx~ft) iarc. the
 
two most irnpart.inti pciesi in ( )iini catthes%. [in 19XX n cirinated 10,W)M 
 tows, of
kingfimh a~nd 16,00~) tonts of 1igtlai tun.j %corc caught in Ornin, tUntl this Yeair
Virtually no intorinatiiin abo ut these %ti sL-%of tish wasjavailable. I firkewr, ,indlysir
rei~ently (lmpfeted by the lageI'lagiks Scctin gii-ci us our firt indiacationsi io
 
whatc m happening with thi%lIshcr
 

Fhe ,,n.flsi. A~i 
1%41kiwf kin 1ciiwih d~i.i wo cif (;,.C .1 war peru1Kidckupfed

with oither inhioritai~oi tliguirc% 1 

Moirtality ritesi t-ilicuifite- trimlf Yrufgi tfrejLuenlv i,,' IlC.itC 11141 the %ltiwk (1
kingfi-ih iii )imi isteing h.irv~tid it rielt it* apVtiiiiu 
 lesel, lurthcr incrceases in 
fishiig tot kinglih ire like-ly iii Ixe dtetimninial 

AnAiit ol igt~ii tui ita12.1gemiv nrt ippri)4'F1.31e iuts thtan that tor kinglishi.
I'ult ioduw~iui ofcir hat 4Lshifig f It iigtail tn,, is *ilsi rea, hiimg it% 41liffmurn le~ei

While- cliiitinuiurliii 'L-41IecItinAnd Vil~mis esenifrI.1
L111 NMI sti e,- the
 
infornmtion ni% vaigifilc i% 
 wnflitivient to) determnine th.il 'igiiilit.att etpansmi tito
 
:4lkhes4 ill he0stiNt'V 1111%1mW.
 

R ith %spetics ire pri illly simcd %4ithAdK11 oiiiIris Uen thOseso.ih i 
ktiiiiiries; [rlb 4.i104-
4411's regionl h1,11kis 1 csseiati'i 

t-iiby Alteit 01111' tihehus careful uiiacnint 4f thew ypcies 

'11h04 dAt'i also res~fcd thail kingfzxh firsti enter the fishecry int Se-ptember at atiut
44t)c n oppin i itv one veair 441414fly the end (if thiri setnd wair kingfish hawv 
groiwn NttiN iHAil c44iii 'Ind at aige three tooAw Hkil okix) King 1kh (ifi(ges I..' wnd I 
pnriiduee~ moit atl the cat, f thoaugh 110h as%large as% mn11114rha.ip Ill of i1i wVafi
 

d) are uonictii c~itight
 

[.ongt.aal ttuna first enter the ()iimi fishery in Ot ua'hr it .%wie of Aiit 2S cmi 
(priiably at ago: I), t)ait m1411tsi-fh in the t-itch ire bcotwenr (4) and N)1 cm and arc( 
two to Vie years. old, 

'Orcguisn State, I niversity (I FM) S'ientast. Piasition funded hy flie Omani Amrctican 
Joint Commm:oir for Fcono rnie and ]*echnical O41 iprat Hon. 

I 
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IOU AsW bpIwt Mimie %ftm nod F1uin Cimser 

Kmamdp . 114fYbo.me Rel.aw Isd vi.ni. 

Taped inerviews with trituional fishcrmcn in the SUr dl C4 of Onjn revealed th t
these Wrsrmcn have signilcant kntwcdgc of imipottanCc to fishcry mitnaigcrs. Thestudy. carried out by M11"c ch AuisLant Jtuma A-Mamry, utilued open ended, tapc
recorded intcrvi ws with twenty kIcsl fshermcn. 

Among the findings wcrc the local ,vlicfs aN)ut migratit)n of kingfish, 
Tcomberosmwurl cormmrr,. F1%hcrmen dCfIL r three kingfish sca.)ns, Io r)miar and 
one minor. The 'Sccr* scausn st.urts in late February when kingfish shools move
 
frkm the cAtcrn Arabian w'a and Indian Occan into the Gulf of Oman 
 and the
Arabian Gull'. hiS wau4)fl I.LL for ;rioJ ofe one to four month. Fisher-.-n
 
nticed ihtss migristion long .jgo, .and th-y t.'lsc Ihat 
 the lv;otn h()r %uchrromcment 
is thet the 8 . cupntnr,n aJre tknI~or tempewrajte, itagriarit *,itcrs in sthoores tni
bay,4 of thc Gull h-c.auie warm (linperaztu Iciad to carly maturittion ()I eggs. 

The return inligratlti ,a it" whih Ite, II.fac- by the: end of Summeicr t rbn the 
return ithew uhtx-+ f tntiJ the (,ull to I : Artkhiall S4,t During thi.% p'iWl Ih:

tish are ;htwiald, and l~hlettr tha l'lt)ir. Ihey UIL.ally s.nd ak,,ut
c '111t. l1bu.g 
thrce fnm)l thnt in.,r the "hi t'c 0 Sti but they my ,itay lhere Ihlger it there is
 
ahundlantse i Nairdi antd At t Ad tur rcni.
 

linh'rine ato t,.hce llgfti 1,therc i0 intithce horns to[ r L a'lhd "lladfi', in dhih
large '" rwlltrersJn tile Ili l ott t,ii 111d 1niti a'c'rrhoatie, erhap. 5M)t) ca 

it IMX) rn lit tin slhire.. lhtc tish .arv uxually t in cr I lar+g i'tC and nTlttvc x%
 

individiials iathei thin in sihtmtk Ihis Mi(lais WA-4111i piVCiede th,: Sccr.i u-.Lt.An by
I sh r t ne. 

Manl1iy 4,O rf ilhjeti .cksinik.ramnlt t ;)Ittr Owt nI.l)lt it %thIkl +e, 11t01 i " ,tasered 
in the i hermni' int'Killi, 

Omain Longtail I untia Shown i l)Iffirront rroim Iho+ In tGui! f4 lannar 

The ptrlo te +,I( t h idylu, %,a u) llve tig-i tc j tsimb itic-is tI uijng 6,ll talkor atunt a,4 
,a niethold oI -se'a|itv, kwlik.% ,,I lintl.ld tuna in tOe lih.in (k),',an 

SinL.. lutlgt.il tun.i ,ire s,mc h,it iiriilt ry it is ilutp rt.nt to lind , tic indicato;r, (At
the extent iI) whikh ii k iii dlttrcit reit)ns mlht rim W'pt In.i g ta in mind,
gill rik'r count, Irti1 !liiigt.,l tuna( IthunntyttIiia ,, 
lhttm. re:io)rt.d in the htterature. Siend int dl r'ewn's Are"ftuind in 

) in Omaton were imflted with 
the numier of

gill taker in ()man hingtaiil tuna, ,.s tcmparcd toothose Irorn (;tlf i)f Mannur,
bt-twcen Indi ,intl Sri I ank,. lhatoio an indic4ain these si.'ttk., 4 onglil Itna 
tront that region dii mt tso with ()mla lcliglail. 

I'lPars Prparrl folr luns Workhtop 

-otur papvri were ltrcl-arctd htr ;trvt"ritnn it the Indo. Pacific |una Itogra's
Work.hop on in,s and Seerfi dhi' an the North Arabian .vva Region, 

http:lutlgt.il
http:lintl.ld
http:u-.Lt.An


fIOAmmS Rpiwe Marh.. Sd... sml Fblaber Ceaser 

Omn holnocd to be wlktcd as h"t for this wo khop. Its the first of iu kind 
to he held in the region. The workshop permiu ikcntist from countries inthe 
region to ecmhas c informati)n and diau.a iten. of cmminn interest related to 
th:ic migratory frahcs. 

1-w papcrs prepared arc ;a ftlk.-s: 

Abdulhadecm, Shama ZAkikIJcn. 19). Gill taker counts: a pouible 
mean of %tUk ,cparatitm for klngtadl tuna (Thunnui tonguf) in the 
Indian Occan. 

AlMamry, Jum.. I9W). lnter'vic with Iraditional [ i ermen near 
Sur, Oman. 

Atundhati Prahhakcr Ahanshinik'r and Richard (G. )udley. 1989. 
Age,gfo- !h anid ,fni..t1,ltvr~stci titItngtil tunj [lzunnu, tuni 'y 
(1locker) in Oi)rii Vvtcr%I on lcngth dt.s. 

Dudey., t.I KrtL (; -sid At undhlan Pr,bhjkt.r Aghanaxhnikcr. 1989. 
(in wah ti S~rieopwii r i,7rmeItrin In Om)an h,,wd on kntigih data. 
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SM.ALL PELAGIC SECTION 

D7~. John A. [2orr H12~
 
Nl~aiams AJ.Buiu~ha
 

Moh~nmcd A)-I(Idjri 
M4Jd)(1A A-LtiArz 

VatIe. Rmarvltb Program Viial knuhas 

Studie of the SmndI felIigIC Sa.curn hive toctsicd on Sardietla because these 
sardincs cornpriiii mitre thanaM~' al the 3frwi~ri4s landingp of in~ll.pciagic fish and 
.tho hcau.re the .anfnu.al iil hatrc-l at i.11 rini Ltautd hisinrrCr..nd L4)Iilidet4?aiy. 

Swanpling 4t the iarto.tiil lir.firy Linkding-% il %.Idinci wai begun in Dccc~rr I19614 
and ta ant inuci, Sa~tnapte% irc Aikij ed n rtly -iti 41u%Iiia4w fji t he lk.iatnh,
(XApatcat. il D.hitalit rt-gniv, mrid (,k.aii' aliI tin ahe Noathern ind, 'iruthern Shar kia 
;Repii ll 

Ui-h at: %cighcd mridrrc ~ith- Litx rastory. ith wis Atid mitirufy .are 
doirrincd, anid the, prvcntc ill !,a, tliathe tt' arnach and vvulc i,,mccral fai iii noated. 
Da~ta avvr m4 I tl pi.'t iotaah pcr ik I hal 1111awkCFNraC(t ICc ridk cC0111AM c I . 'Ibhe

1111:11.14,1Cainfritaiaaaaa Iranir itt nrallpeis.0h st.%M trth (pinmly u~adincit) 
kaal'A(.cIctltr iiae0h' ar, ( 1irlii waia (it tiht: Gull tti ar ind the Atrabhi n Ski.a 

4r1Ilk-111ecu: dat'i help ike I imarc hlW raunitdl.i.l,'nrent (it' ti% tithcry. 

Rcluetd rvwirih prtiajiviArh th IAtil ciaricltdc by Nill a9I.0 wall prtaevide: .1 
C%hillacl illt the thi rimi.aitu I dried 1101 In the 11a.ijar I )ha111t d in~g ,irds t,.acd (in 
.4 totlay 11,1111101114 aneiLe Ill '11a 1 Inard'tteia aerrrlaearal %mlaitia1Inn tire 
Olearracoali'riita ala t ncalI.,i ar~~*a tifItt teni tire ( ullt ()rnara nd 
taaaalaera Aratar , aid I awethim ) I-ti-t ril ateactitra~dy a.) haaaan.mt e tanaatel of 
Sardlane/la /aarai'i e-j, llru-il ao ktahita andt dogrce at d~ia'.11lnt 

Findltnp on thr ItiatetY ofi Xartfn-ada loniaghpi; 

Althaourgh i ipeatic; it Vw~mlawflar iat altted tut icw trinOmni wacet only three 
lix-ie%c-4tqr. juaaIIjI Nairdrittela -11iu Sajrrinrella aaiadra al, have tx-en'/la and 
Mtentificil anc.aaaplct aki triara -iritiAaa h~hcrv l-aiaimV. 

VSinline.llt, fot4 ept'iva It'11ia at 111 11)itdumMltairat aiirity Hi.) Prearnary analyii 
oa( r wth rwtes. leargthIilrctln'at y diotribtt aaiind rnalturitv dmia indic.ate ihW t uaasl 
mautrilgy ii rattaitied within 14 24 nrainth%tiC h~ilchang. 
'Re utet rattaa ilat aduklt fith wai chvi vlv bal~anc.ed in .all reoraan% 

211Jniveriity (ift MichaganJ 'If '\I ) S4.rcntil iitt.tsu flundedJ by The Ornuaa Aancratxan Joint 
(CommlaitxiaiaItafo 'aa ir 1id I ( o aeuitan.Ycn rc tn re..1 

It() 
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11I01 Am epsgt Mauis. Sdsm. W F1 tiS C93W 

The maj Ipawning p:riod (or Safrdi wila /.gncp appears to occur during the early
part ol the year in the Gulf of Oman and during the late summer in the usulhcrn 
Arabin Sea (Figure 2). Small fish (< () mM) appeared in artisanal fuhlery catches 
sho rly after thesw period, respectivcly. 

11w mapr maturatkn, spawning and rccruitmnt cycles of this fish specics appear to 
Mcur at oppiiitc time% of the year for fish stocks in the Gulf of Oman and the 
oulhcrn Arabian Sea. 

Th kngest iplecimen of Sardinella longuept mc, urcd during the 4-year sampling
pcriod wm 2h2 m.Thi %uggctsth.1t the raulmum length (.nax or Linfinity) 
,whic.ved by Sardmel/a himgi, eps is pmnhahly ,itglcter than 2A rm. 

Rcxulia oif ongi ,ni *'n.glw,. will dctn gri rth, mnortality and recruitment rates for 
sI(ts of Saindella hIiCuyepv m the 6ult 4,1()mwn and the Arabian Sea, permit
L.nfttructs in A aningclengt h ,.hr th.- i,'k, and provide additional informatrion 
of' the li4ilt.i' .114 1 ii chsmriztlri I ()IIhc "sluik.s.intl .ilill 

Stattiv of thb.41illtng Sma~ll Piragic flilhiry 

the mnly isvailihlv ciinjici i~lifin %l(I&ki'4 ir,.ind other iitnall-pclagic
liht,.,e were M .­fish art,- which Ir11hxl:c.d trims l haxcd , dic.,- duringconducted 1'75­

19 I. lhe"" c-'1l,1h1"t
1ininct th,i: lo(A) i nt anid I I I rnillion nit of smrall- .LIgic

Iizuh are rcs-nt iii the (jt i)1()ir.in ind A;Ahi; n S'i.l ly.
reskWi:tiO 

Ihe nitm t r t c "hciilnyalcs 4t4 litk- ii.11l - eIod (4 a1,1ll It u,lixIgih s i s 271) Itjnhld

In0ri; ii -., iih tding aNlit 71)Ithiiual.11rd ti 4 (if Sardnell,, AtIial Iiihery

l,1 n- 4 4 ni,=l t: lih nthidhng 4adinv%duting Jily l'W .June, 11.t) wetc
411.1 

'tir'llnld II 1I011I 
 imlv~i,'d .i I imillon Hil ( )m. MheLJ-inniiry [).-nite
 

1987 liniuinv,, were et- i etiiiiil0 .it t re rill indui iil
ti :7.145J HIb i. tithery for 
.4n1inl wit.:Ligi" h101 in ()llhlliwilt-r 

Stisit s.rdink vt .11 h1 with bltAih 'n0estlried, ,idm %.Id hor hcslttxk Iccd. mnic 
of the died pr'idtw ii irid ii l'rtihiA'r A conpratcl\y irnall ,mimount oif lardinc.,
i4 taken with gilltlul ind kaitl nk-li]est ih are- mially -wid frcsh in low.il or 
regional 111rkcts lCr htmni WI' iliniti in md li.lhing b.t1 

In the tuinah and ( aptl r-gns, eined fish art' trhid orn the tach for ill) d.,.-%,
depe'nding on the i weat hcr aid ,, iblahie laiN ir antirv ni ally then barici in I(I 20)
kg sacks aind truckted to laIl inark,-. lhe l)heiar. oir markets in the Inalcd Arah 
Fimira( ,i ind (u,atar the wh,'te,,alc p ite of a tack If dried fish variC, frmm Ct W) 
too2.( i)nat (O)inn. dimcpenling on the %upplyof fish, 

Irv the No rthern :i tl mlhthr llhlitkii Reeio., ',hcre t,aitthes of'smll 1-'la-ic fish 
tire relatively imall and Ir.n-ipi lat in s dllictal, nitst hsh dricd intd fr-nh fiqh are 
lId within th rvt'irn 

II 
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In thc D)hofa Rcgio, near SaAlah, nearly all of the small- pelagic fishery catch is 
comptaird o( urdines taken in beach scinrs. Th"wc fish are Woaded into trucks, taken 
to drying 'Ards near Daharix and "'Aqah, dried (or about 6 days, and uwki directly out 
of the yaid t) fish buyer. LoCal buyers general purchaw the fish for their own 
comumpion; other purchascrs act As agent%. transiporting thc fish to regional 
marketu in the interior and northern Oman and neighboring countriCL 

The wholak-a price of dried fish at the Dshariz drying yard was 0.35)-0.75) Rial 
Omani per square meter, or 2'.36 Rial Omani per cuhic meter. The exact price 
depends on the %upply (if l'ih ,nd their ster, large fish (cg.. > 15) mm) being more 
highly valued than inmall lish lcg, < 1(m) nmm) 

Relative ito the hacdh winc 1i1hcry, cittrcmcly %mall , r unts ol srdmnc* Are caught 
in gill neit and cast nct.. ihcc ti.h .mmc uld frcsh on the heach or in the Salalah 
markets for human cimsuriptiti in d hit. 

12
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SHELLFISH SECTION 

Dr. Donaki WJohnu)nl
 
Moh4fmcd AI-iarthy
 
AJ. Salch AJ.-Llarmy
 

Shims Zakixldn Adulhalem
 

'rellimiary Astsimel tr Nc*Malped Whkbisr simki Compk'led. 

The current ( lWi6-.) h.arvest le",Nl of 241) MT for wAloped lo'ntcr (Panuhiw 
t.'naruv) may bhc rn.mitaincd if csiting rWgWlatnl 4rV CrtII'cCd. By tJ-60ing 
harvest of incuhating entnallc .nd rnall 14hlter the full repta ductI . and grfoth 
x)tcnia.l of the . ks willwii te reahizi.. For a4ptimurn haprst the extenat of the 

w.alkpd lbstcr lilhing grounds and hmit.ttio on their productivity nult be dLfined 
and thle ptx)cntil if the thrc.etjmmcrcjA1, urtatlhzcd %pecres of lobsltcr determined. 

lio)r(twiI thc Intt ht'It.A)m . Ail ( )1 i hhe ry 'irv In very gl XI catMnditIo(I With ,rw th 

rat,*s and imsinur i'c Ahlih qtiiAl or urpass thl [ tet-t other pa.ts of| 
the world. fI' wevver, some area~s hta~ d(c reisd uies. rcdu~ed nutheitr% 'f maiture 
fcmailcs, and grvitlv retlu.'ed ptCidku:tili1V lkgradat h 'if the fishery as ateld to 
overfiihing and i hlilu rc tI prwtet imni.iturc and cgg rivng females. Splcific 

,v n('ci the cannot hrc.'cnIml..itmi h, e rn ide ti cn han c 'lI ri. Shix ks bW 
nimintimcd in thtw ,*airs where tnt rlt it tihe ltch is tit ,w)d of undersizcd 
lobhster it unrcgulletld harvesti ,iiitinisc If managrii tit rcgulatiln c'nnot h 
crnlf-rced thete 01huld he no openr hfin~ce'son 

ktl ist ha4,;hr (till 04 98" ) ciglht III [)h it..r arc %I11,1l ,11d minr1itur. ly Ltnip.mIrion 
'.M.little is V-, (if the" irra lndm, ,r it lturv. I )ecre.'cd size and sltcred sex 
ComlXiSilti n, f,4)tli It which Ileid I rdlIi.c'd landimgs, hi~ -t-enoi)ercd atnmost 
LDhof.ir pqmpilatior.4 I h .se tre-nds must hc redlukcd 14t recivery of the f'khery Pie 
IfMhery i thrvatcnici With ,l'lttein it L.1anI) tih Imlit cti Imi44t continuing 
dk.gradt.n. 2) b.gin tII recver in) tihe nlmost %eriuuslyditn.acgtl ,ares, and 1) pei.tlips 
tw safely eptitdllc in ir et'i:ttnlv uli i'ed. 

NIlSH( reseitch wo rkers havec vi' itcd :' li~uter landing irets and analyzed 118S 
%aipleshived mnthe esm. ainmh inlnd nii;urLinerit ii 21 171 lokter %int-
Sepilitr IP)S l7 n 1)iur" 

IIA111-tr Fl'hing Gtar Reorommrnuatlins MIiatf 

If lobslter fishermen arct ill ntinuntic ospx.ring thcy must use fishing iechniques thiil 
will allow immature fenalet lo remain 'n thc iet, grow th reproductive sit, and 

'()rgan Slate Univrsity t'!|A) Sciuhitt, Position fundted by ie Ormins AnTaican 

Joint Co mmissio n for Ficoromic ind rcchn:,;al Coliqraition. 

II 
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prodwe scat for future hiarvei. Tht is why the Miniltry of Agriculture And 
Fticric* has forbidden harkcit by the dstrutive tAngilcncs that ca:h and resul in 
the death d all kktcr caught. inluding cgg-bearing and immature females. 

Althogh an W)mm carapace length (CL) minimum six rcgulhtmin has been 
ustabihed in Oman, only 43% of the prt cud klbster harvestcd during the IM.-89 

wmon (and only 540 in 19W7-8) were of legal six. Most fcmwak-i (64%) were 
undnrixd. T w Maim CL minimum six favors the harvest of ma"es (Figure 4). 
This regulattin and the tuw of e ape vcnit (55 x -34Xnmm) protectli three and four 
year old k"hter and allows them to grip* rapidly and mAturc. 

Illcgal iLlhing mcthimis harit uhlegal lhiter thus reducing eptductive potential 
by diAprpolrtionatily harvesting the fuiti-r of temilci laiatc females arc mrrosl 
abundant in the imallcr %ize ilt~ce Arring the egal %tied lohit.r there aic twio 
maklc for cj,.h fernale. 

During the ctnrent *,ll 5"' tit aith harwet L%tiltiw the mniniumiUn legal ie . 
With prewently KIt.al hiL-t'01 -. fr(tO.lt hi th4mUt c.ic snt_) the fishermen should 
have handled ind relI ated P t,I twir t.ilah I hit Atiuld hajvc twcti additional 
woilk fL~r the 11he;llivi ,Inl III.a1 tr' theIJ lbitcr h.anadled woauld h ave died. I'hc 
Ioiatcr rvWvarch pra1grimn h.vi thi at 'alh (it thei can tv. liintedh.sl piwtiltnii 
by rcitincta t'i'ihrlic t it) tIvq), %ith icu.lp" wnelh 

Sludltws 0a( Iauli~ r %lalrl ity .litify %linimum %talr lit.tiluwiln 

lCnleItC hkt, 'r Ikt'4.ian hi IuIturt' 171,h" Aid ilrtulh " t'stc l) atrly ir the third '.ir (2 
year' Itir [ar a)wIItCt lmeit) it, t(S flire ()I 2IN2l in Wtnn I(I S) the egg­
hteaing Itrnalh' ilicaisurcad S', wvc in the third car %i/itLis (S) 7 111"1 (.), MoNlt 
(,i14%) cnthilc with vg.-,wiar in t"he vt.t iatek hv.i (70 8M), with 42%laim;th I4) 

Ahlhiti Ihe t111t ear (XSt'a t ii itacired ,; 44 ih cvg tewaring Itnialt and nakeis 
the rmloajr caatri litai n to the itclirrxlhicliw lit't niu,l li ,w iirdalialulk h a ll egg. 

prxlhtcing ce',,hi v(li t ilat') 2 I tICel that titlatuilh ,vmt-; hleial-

Duarigi the Ixelk rarhmiton pntio lni the air (toisl \e'atentielr (Xittlr) Ihe 
uniallesit sat clii tit hav S, )- h:1tirales wilth C' -A17 the ,Ai MIM Saglr 'up (Figuti" h0) 
ItandArtl tiCt'L''11rn rat h1t'r ith t e tit 1 it-[it% -.it rprt.tui lawrtllutiv 1s the% li it 
which 50U' i "it'4't ilaile c Wit)h egr s Althhaugh i Ih tern.ale 4as n.iall . 5). 
5illlnl (I. ilimay be4-d1 it ini ilta- egg%their tn1ri ii the lishcii 
repr hitiv" Itill id tIli ,11A rnint n (tilimerrti l we if' SlAtnrn (. will alltir 
females to graw it) mitirily gu) re'ralfle ml leat onvelior I t'in harwrtled. 

PIrK. In kib-t41r vrprifuc-Ilon %vo nti nrw hrvwt iewstini 

14cci ll rit nid~u tue'n have hee ii iiiat" ta it tiiifIcr ada iiaIItg uilt Iplpernunagenmerit zon .qt 

Hwiearfh hmat cle ni:t trm tihown uti Aetet'hitlller jxqilationsi in .rlalkentw:ni 
(1,ae. 4e,4 ratio'%, analreprilticlt t'elton dithr ) Dilllcreionsi have ben 

IS
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suggested (f each Wine. Athough k"Mtrs in Oman arc found incubating cgP
during each month, piak of incubation arc scn in sicifi: areas. Somc:ins moerc 
than 5W6 of all fcmaks captured arc hearing cgp but at other tirnes only 0 to 10% 
have egp (Figure 7). 

The imot important brceding scAun is from August through (C.Xhor, though a 
second peak from December through February may he critical t) the recovery of 
suxks in )uth Dhofar. A South Dhl)(:Ar scion of I October to 31 December has 
been recommended, this Ohwtcr scAuon may contributc to the recovery of that 
fishery. Central Dhl'Ar rea may support a scawn from I October ito 31
March. Under this propital thu lstcr hrt onj itocks to the north have semaons 
from 15 Ocithr t) 11 M rch I'Or Nwrh [holr And I November to 31 March for 
Sharquiya. F:nforcemrent if wauin regul..juAm rlquit-s ku clflt since lobstcr 
proxcssors, will not he buying .any l,;h.%lr%when the wcaviln is closed. 

SpeI#'k compnlthin of shrimp flhry Variabk 

Fight 4.tftip)ictrni the (sil. ()I N tiir, ihn rn 1 1rycoilrnicd thatl andings
 
c.111tnI ipe iLi i t int
iC iinrnell ll~ talii qur.iwitit. hi ratio)d tht, secicy

and their %sic~inixiitm ain -inwith the %lij 4 fishing ground anti the 
 te.vson 
(Figure 4). Prv.vi ih-i 1.k .n.i.irienit:lh t I%limied ill a I) day study by FAO in 
P#Q*. TIhey WM~I tRIl tht Peld'iaI'4"i i lu i~%a prianc ipal itixi ncri o f the 
1i6hery ()ur 198, -N citTipl.s hNw thist P wultn ri.v w, the only %[.cicS thal ni 
cont e,41ntly .i inj,)r Li(uimine il't l.naiidingi , with P irr Iu, lalu aind , /tapsnauu 
rflnili roII iiainoti- ,e'&-r wnl, 'I he lue 4 I-itic sh. and the interest of twi, large 
; X:ir'V.ulr% In . 111n vil( i klthCi' nin I, it, 4.e!pl hent warvant ini rcimt d ,tikk 

Ubili.nv iat.lti.t illrrtllin fir fiiurv rv-4garch 

•fr Ih(hjan 4MM).hj inc h-. beeri tx.iniin-d and inc.itild (nim I tarnples at 
three Iahut ns ( 'tilh, lladibn, ind Sh-irbilt)l [hc a%;tigc, ic %ms I5rnn shell 
width;- the smnalles;t was 1Inmm andti the lirgest 11I 2m. I litnination of the tale 
tLornfmtitnti'n indicited Ohwl S V( .vrk Iriin .10 to I inint %hell %idtlh. %.ith28% 
smaller and l.art1 cr sh.irtsihit, the reai rceeiving the l.il harvct pre'surc had 
the largrxt allahi ne 0 igurc 9'I 

Great VArijtill,11 InI iie C%1%t4 hkt'AjeenI 1.amples1. tes-Li.1IN In the Siiilh MAa, where 
an undelincd rol,itiinil %tie tit 1iinim1nity halrsetv pri vidc. r)Iental for has in 

isinpling. )ivcr and comnitunily eld'r inlervic must b< tiludut'ted lefore an 
*Appropriate sainpling pint grarn Liii be ilesignvd 

A numbtr (111ossib-le ti.%herv enihancemlent tte11c,;t hould be investigatedl. Tlhey
include poIentlhl 41*te rest'1it4In r'tii-iredingstick rfuiev. a. well a%marincullurc 
Ati planling ' eed .thik Abalhone tillt.r si iii J.ap.an h.ivt, been vtld and 
di.cuxiutrt initiatedl with scientiss in1ailsl in other re i im 

It) 
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froml comint'rca,1 Imskmps in %firflo ("xwuh). iladhinl (C'entral), and.1 ' (,N U.irrth) Dh11',1r during4 the 4 i nd I P. 1) h,
4a,,:4rr. 
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DEIERSAL El NVSII SECTIO1N 

Dr. IJ~nald W. Iohfl 44f & Steven R. iLjrc4 

lomonmsi In desurmnaI flnrusb %tckwisrssmit mortod (Dr. Donald )ohnwn) 

PwicVuA cftifljtcx 4( p)tcniitiI yield ire bawd on subittiste mipping, cxzperirlentld

Fishing, and wmirncrcial travoolr 
 dii.i tAttwuh theC.-L idr the beslt eitimtlacs available 
thcy airc 4( Imae4d .a1:cUracy *ea-winal anid annual fluctuiatuins are pobahly great,
but %anipling limmtii, hax-c f4(1-Vflh4d Ithe o:44lIkLtI h I41%tLfiIciert dat., It) CexamIIA
then. .urd s.cgv ty'Iheo cituign.itc% % LI 14 Iiii11 11fi I( .11 'Aei '.CtijV 1.4jI f$ k~tuld 
no t cIreiiahlect4'it irTljtC%i b CLAt III C,' irm: Ii.il IjiAIr at.Iis Ity NewenhItc v-,i 
ctrnm~ercial Landllh'N; 6111 pro'.Ikle trcnth11 4Iscr taMe III %I)CL.C51 01,iiiplittm, tclai',
.ahund.,ncu* mi,, ' I n t,:' int rmratitn. 1a r (h.ac int44f1l4 Ihi k 

mlc.intliglhal tfiamcil ,o~d y* ',urdf'hoti iftl II 110img lilcata44n a3nt CjItch 

1he I-K-i t:cjaaaai it ptia.'ii tw.. t ) ik-miu-rt~jI Ianli~hc% h.ut teen 17 IAxi N.~u.I 
that li441l .(A1~%I I wvrv 4k4.onllillidi O.AA) NI I *Aeie la/ardlinh, whiwh, itlgether
wih oicmiieric .3imilun44 -I 43h.tlSI)CI u rat-ll'itj. idd mid III i) i)%cr 4099)E 
NIf U he wldt vt\4itt7. 111cr tuthoitti il thafLI l,1" .4.1 Ionl %Cic% wite;'~~ ind 
14fCVe3 1CI c)ri(14 "tit) w k-itim1.itcd lItindirigi (A I%2M catchO4 PhPQ1, l I Landed to 
ciiiiaiileft-iiIiruwua %h 414ld i4 i I1(9m) at prcv4'4 JtIwutc l~anding,; ight he 
IfII 'i11 14 14)I \1I I I IA 1 .ItC .IA A) 'A I 1 (it, It i :1 AIrfig IIm It, III II.% A\1 V 
*jIlIhItJIfIig I IfI iAltVi. 0111144141Il'4 Ik441fls. L'(I t4.4 A 4%1' K k. It, f 144a34Cflit) Ix4.I ) j 


aa~iicrtalucul2) 'Awer t-AIt'lr 't(N l1,h1mg 
 t-IlI'ri% ift* prt 4~ -1 -. k 'uC%411 
pratigr~m a nd134Ip wlwi 'llill444114 4h 11 !All4i 'i II%14:11T4IC't'.*'AllaaI ; mot coillt 

ianlirictl .i 4 lh 141 41444 cll(it mid44miim4iii thl4.1 winpik4Jli Iitr.im3c41 Otimn dat., 
w'4IcC14'il-Ihi't4'4ll4 4 it~i\4Ic1'u. is' wtC11.I% wamm.i'.'4.1c%;wf 1itm I tIllg aInd 

'Oregon StmeI Univc'rI,Cy(1AD Scientiit. Pomliion funded~u by Omatni Americain Joint 
'ormmiio r Fciiflomic Intl Tcchnical Owiperastion. 
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Trasteg of Deis Collecion for Comrcial Truwk&n (Steven R. ima) 

A preliminary training program for on-board data ")1kcIofs wa6 co~nducted betvcrn 
June anod August by two (MI consultenui, Alain Gclbmjin and Zlalan Kharalampiev. 
Three Onuni trisinc, Ali SAdkh AI-Ha~rraui Moharmed Ifamdan AJ.iferi and 
Ahmed Khad AI.E5.try, received fuf e-vck~s of cl~assroom instruction. Two, of the 
trainee* suhiiiiqucntly htiwaded Korean trawlers where they received an additioenal
 
Lhroc weekn; of pr ii.al traing.
 

'he i'ncay oft th, ilitirt %.Li) L har.aklritc Ii.Nhingrid jfl~cv.iig Ifiethi dis ecI~ped
by the Kofeaen ve~k With th:-, kni iwlvedIe. .I tarnpling regarne ihat rtjrecet'i 
qw4Xcc c4irnrxMiswint it' the .atch arid dct-sled the extent of &%c~ar "t in th;. &et~htCjt
he dItigencd. It lI irthcr twlie'icd that (hi: cxjriencc gained by the Omuani 
1rtaancc~ wuimlill porw~ tikii whLcre h Iificrc h'rii.si D jtj ( 'ilciir project %4i 
inlrimented in Learkl I hv l.ai andIPi)) L,lC~tealI 1k L nner rt.% Acire re~iecwd 1%) 
vonpIctenftIi 111i IIed I' hitufet, aivia 

A coitvi tit eig~ht iet teillecwi *ctk,- hired tin lkci)eenr ioliiielng iritcnea.:w ()1 11 
Appliart* A nlew pr te- en 4 ten r t vnlnV~ I arIa%rcc tlned iI the 
kIsi.#end erveII In)eII.en1IIn Iid Jatitiuerv l'1NI, Wh I,- in the State%. I late Iprr
e11CA1t"I.itve wel it er.111iietg nieeti-il raaa, ludin a zreanu d andJ i doi. While 
'Iwiling hit errivail. III,- )eitea rv~e.it IIein tither Sctini,~aceil 
.ecq:1uliri expcrieailtv mi I.hvtiliei~iRh*. tiid t'lriii ittte ~i~~itlIII 
~eicaixx tiifr prtiw\irin end nrkeiit ui~aipling Ifir king'ti.sh irmeingri hir the D[ha
( 44lectlif fnit( )nII.11i,aIi Smeeilping .11aIInaIti-d Janki'ay 21,.1 

Plaent fir theIli)Iicw~lig "c i.l d tf-;11iirI ('1 at lc,etit)1),DataIImImnrcna 
C1*aIcgtt ri tat sllelw lur Hlt", tovcvjek- (Ii the omei: ueit-ii traAlcr ilect. III addition, 
the Daw~ ( eectf inell Ieverr %hfiidei-ernjiling itfirwitcl lair the aertivueel 
de me rnxe fishery, thux raim i ting rm ih needed dc *eein .ercl~eaw-ely mmnirepied pu t tie f 
ofCthe wal dviell1 C,110h, 

'rinccee fundvill by )rvgrtn Slaw Univenety: Neeeesr FR.ehid AVA/ari, Y~ihyit i 'half~efl 
A[ 11iied, ,\hdtlk~ Rkenhid Al Sticedi, .eeeirAsteiruel Al Ittiiie Jutima~ 1Ii.uueed Al-
Kaelhtni. FKekr Jeeem. M Seiti. Selirn ANbdulie Al (izli. 
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MIARINE ECOLO)GY SEMiON 

Dr. MI. 11hanga 
Ahmcd Aitazy 

Lubni AI.Kharusi 
Ali Shaiikhan SAkcm 

U6111yoplh~ate SsaudiM(s'k Out 

khattyoplankton studies including lra.ny. dwibrtution Atnd aburulwwv, specicw
divenity Atnd pcriodily, wre conducted in diffrent pafti of the counthry, Mois 
sampling w*.i carried lut tit the capitil aric.s, ind in oither isrcAA whencvcr sun'iy

opp)tulitics~.jti'i. Samiiple ne~ar 
 Al liuitm%*er colected '*ckly tiuivircn
 
Februdry to Januatry, 1I94)
 

Ichihyoplanklim in i .iiltaing ixighl hk'uri, using i txingo net lith .1X) urn 
me-ih wuing iiirtl~ ik %4% "t rilwit.%iur.111jil lite utildentiicl egi frorm the 
capital are,, were %iurdind ountt-d unnvdiatcly alter collcitin .nd were %cultured 
in the laIh Iatory ftfr lur Ihcr tclickqimcni( and iltncrvi in. All other liarnpie iul eggi 
aund larviie werv pri:%, rvtvd. 

'Iwvnty u.4tcr %I-icsof Ith egk,%were* kcolkctcd frnt tlitrent partt (if the coruntry.
I'huy writ p1'ut4r.iphlied ind Mcitiriied ai 4 mi;xciei ill itohdiriiif 2 illcics of 
thrvia, 1 %p4.CICi () 'arhm'inea I %tLCOfie[IthaiUria, I tpccics of 1'IUntrephalh4y. 
liliei.- of (,'hontI)Iri I 111tics tit Siwelvu, I %iccwc i41 trinkli.,h, 2 sIWLIn of 

ll1,aII'Mh (( Wttl. o04V i111l VAka ), I 41e4cics ill eel (Mlidrure'a arid 2 %lkc% iii 
Ophilithid). I ipvice ti .awua indI .2 i-cc- tit Mct'phut. 

Althhi fish Lii v vry rarely tki,,vr at lte iurfatce Liwr (it wa.tcr during the day at 
high lighl itn to ime larvme %&crek-ollectid, I'hey NI. 'naigid to 2() ~iteii 
identif iedl i%(hrnliti %1) ( Jijeim/4I ip. Leehvrnu i p . Stidphii tfi ., Ifekrpiiji 
ip.,. Collionvnrm iia , (;epe %Sli Ihriem I, .h~pa~rjvScp %p, (at itgid type
I.(aranagidtyp 2vv,.ihf4 d~ip, !herruaJ %p, Ci~pirluif~ %p. A/llhrwawalorsa tit (;hld.
Ikilonid, (vtopIlm ill,~ fwtna.1p, Indl !airvira 11) 

Uirbryonac, 'r ilaril mid puvi -.4rV.1I 'taige.itof' 15%pci 4 firh %were tudicd foir the 
firmt lime by LiN~rau ry r'e.iring Ifhey arc: .VSiarvlhi ip 1, to. c, Sirl kidp, 
PrttIhirw %p, Urtink lixh, ( araimptpIv.1 F'iinwqinbair~ tip- C j//vntrruit lip, Murarilla 
%p., Ophisibid ccl Chlvelormn I/rrvvvo lip, ,%iei'p., aind ('wraoillr %P. 

Scg,wnal occureiicc and atnandaarce .af fish eggp near Al ih6%lan were studicd. FIM 
egip occurredJ continuorusly throug~hout the ye.ir. I lowei~vcr. itundanCir Of Cggj andl 
lipeccic davicrtity varied fromn wamin tit ite.ion. During Frhruary to June, the 
spiawning intenrty wait it it% manifanrui th aimean of 7 tot 217 cggitil)in while the 
feweiii eggi wicre in March (7 egp~i')in') Fjfj abundaice rcached it., pc~tk in July
(mean of' PNI egg'iAltrn') and remainedl ncear thii keI uintil (X-tober. Thc highvil 

I 
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OMall amdamz aW divenity of cgSV were obaerved in the tame scalons that the 
Ie"alI numiber of species Were CoileLted Amon# 20 species of cgp that occurred
inthe AIBOusan wala., 19 species were present in the peak spawning season July to 
OCcltrr (Figure 10). Abundamnc was significantly lower in Ncemeber through 
January with an avCrage minimum And maximum of 134 and 295,(Wm I (Figure II). 

Egp of Fia l,ia sp. were found in each sample cecpt May, giving a mean
 
abundance of 25 cge(Im'. Carangid tpc d cgs were 
noted in 10 rronths with an 

soverall mean abundance I)( 2M egsll(YIm . l"ard fsh eggp were absent in March. 
June and July cruisc*. All other species were rate or limited in their oxcurrcnce. 
Comparinis were made between egg peci-" c,)mlxittor And abundance in different 
regions. 

The nvironmcntal factor such ,xsurf.ice watcr tcmpie-raturc and s-,linity of the A]-
Bustan coast during Septcmber 'N7 "r were studied And thcir "neant4) ()hLt 'M4 

nm)nthly values depicted (:igurc 1. fihe man %urfaccwater tcmp'eiraturc ranged


.
from Z.A. It'(.', the: mnumnui in Icruary .nd the masimum in June. Pic salinity
varied bLtwc.n 15.," C (J.uuary) 17 4 (Sitptcmr). It ;ipliearcd that, although lh 
eggsi were ivailable tho ughi put the y'ar m the Al ,luitn they were stCio-lat. m 

abundant when tepierature and -dinsty ar-- faily high and unihfnn (SaLi W.to
 
"6.5%. temup 2)t t). ,(). Althhugh c.g ahundanc was maimum in the capital
 
,Irca during July through (Xkto er. iuntirmtmn from otther arc&% Indicate that egg
malxima p)rahahly ltlil.'sil Jne. 

l~mplarskho Sihilhe'6 Sl-artird 

/.iplfIankioi t trnocI'torn the C 1 i.1d .rCa n,:ar Al-ijul,n during Fehruary I'X it)
Jinuary I9K) .howd that these primary consumeri wer,. abundant during 4 rmonths, 
Novcrnthr through iebruary with a pAk in Nocniher. A Icw i oplanklon wcrc 
idenrillficil IVCvl4.'and the othcrs were dcnilcd tohto lx major grouli. 'fte 
scaonal repre'eottnatn u4 all thIcie itxiljlnkthn at the Al ltilan oo.w.tIs gncn in 

iure 1.1. th' avjrajte ntrtit'r of"planklon obtlained in Narivemiber %as 421A'L 'I/&ii
But on a particular tlitc, the 51h to'Novtraber I9XX*, iHlam~n of /ilILrInkton
rpopulation was nitd t'AJ2iln)m Inwhich copeliclxs midc Lup 47..1,III'm From 
March iune, the zai,llnkton rwpulation dclined %harpi, wilth .sl,hwt concrntratin 
of 1415 /0tnl in Ntav July t)()tttdlbr wia comider:d t)b- the recosrly p iJ 
with two imanor pwik.s in July ind :Slptermltwr (1-igure 14) 

C(.opexxls cxcurcd througbaut the year. rheir i:a1lr|1butian wat atxAV 5(,'1 lesCl 
cxcept June, July and Selitentmhwr (ligurc IS). 

"Ilwe abundancc of fith eggs and oIther isx plankton wcre ncgaulivcly c rrelalcd (.08)
with e ch other. 'he ratis (ofmein numnber Ix:r llimr' of fish ggis to oth r 
100planklon during eacih month ranged from 1 1t Ito1:11)1 in February to June. 1:3 
to 1:1I In July to ('hor antl I 117 Io 1 11)inNovember t)Januairy. 

It,
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P kbywplwklonAwtiarcd with frah kills *erebkims , omerved twice in the capital
mac during [99, These fish killz were inLstigatcd by the staff of the .flin

EuiAMl~ 
 Sction with the help of the Small Pelagic wetkrn. The first blbiim, which

occurred in Fcbruary-March, was 
idnti"cd as that of the dinoflagcllitc, t'ruca.tu

niwvat, which has caused orangc red di.s)loration and killed a few species of fish.
 
In S ptcmber dark brown ditscoloration appeared which caused by two groups of
was 

phy oplankton, identified as yellow green algae 
 and some different Species of 
dinofllagellAes. ['hew organiams caused A whtlc-talc mortality of marine animals. 

The occurrence of dinoalagelfatc NSix duca mdiarti wa noted in the 1)lanktin

sampl-s collect.d within the capi.til watcr% fron 
 I.t F| truary to the end oef,atch
l'. During th, rcrail, iudden hl en.i )l"this %l;iccis ca-.a.d patches )( orange.

red discoloratiten in the water%, 
 Jhese [.itcho:3 were comipiuous ira Urnc ph-1ciwithin the capitsl are, frornt Al t rit.in ti, (uri( on the It. Xith .nd I0th of I'chruily
and attained a pek ernthe i'A h i. March I9 Flle ewing thi. blhom, a tew , [pke

of fish kill wai 4',zd. I hil.- tpi-
 xip;e vere prr,.aly Alhr'n)iammu 
Ihifcui but (i, ,cc ni,,r'r ircit 1 c41,11 h/il:, %4ere she jI f1Ctd. 

In ,lfrch, Largenbrtil-t tii the airdy'hi.,iJl crsade, .lhe'rituUj hltctin'wt , tre 
ob-YCcer'ved flo'ling In the. harhni ed lying themi orn hkeyneaer %ILAAu LcJtIX~NrtOry
ctiarnin,itc)n o)f ,,nipl %.of tho:e ilih ire c.ited thit th, it death rultei.d t ri i ita iral
 
or h,icth-rae cl sc.i~ hci fection r|.y hive wen hh,,,t on by the 
phytoplanklon
hlot:11, 

In Sepjitmber. th-itocli ~tenr i0 iecavail waiter (dark rcwai, oleewed bly rif%
mecrtiliy (if inaient tirg rttvnv ]l 1 ) k it tl.iorn Irt)(1 e.I', I( Dh'-cet )urrn 
Icineureersn weus lift ieen ier St-lciruher iand IWCoeke on SCepCtit'r I.4. Nlcert.1letv
 com pi te ly i cppd by .10)th eel'w pietiber !hr ; e i.cesti ofII ie inc nnei
uscs 

were yellow tire' l , Igv anid the .1I/e,,e Ilet e (C'erltm ,pnpp end iPridunon iip.
 
I (swtevvr, icett dimilettagellites were 6ery few sinnunbers. 

|tlhoenis ot th:ew e,rgins. ms firt t t.uisd dLwh'ration of the water thet.ind fn.ai 
mortality ofc marine life the rill L.W.- (1l death maV ti. due 1i) higher beoh)gei,,cl
oxygizn dcneeind oin dt.y ofl the plainktoen, or the resuil tit' 1oxIn% protfuced by thephytoplIankon. I ,)w oxygern level. were rc.'rdcd as ".(4 ml.I. .amd I.7 mlil. at 
water deipths of 2i ) I netersi ano It me.tcr% re.%|pwcti%.v. (,n lhh Septemhcr PPM,,
it the Al (;huhr,1a OXI, ()t-her p.irictere awtinced %w*.ep1l R I I in I'I)S 1').074 
m iI., ['he: pcci'liblciy ()I nwrine Illiftion was ruled out c, ithe hesc (if wat.r quality
101t4 idt the pre-tene ccl icoiniIni munt e0 lchvicejeinktcn 

A igilificant finding uit tfhse i utl.c th.t 41]1three oft I e" n.ast r rtahliti .t wreClita.ed hy natural phenoeme(-en ,,nd were nc11 the rsutll 44" human acts ili'%. 
Although puiblic health ieslwcts (if these%phytopLinkto n bloornci were neol inivest cgaw~d.
consuriptien oif the'Ill'it i nicg ie h phe ret nei I notci ifdv,.-Cd 

[etaild re.trl oe" the.w fisfh kill% ire aiiiah1 at the. Mfarine Sicnce and "thihrie-t Centr. 

11
.f, 
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Figure 10, S 'i wi c monthly rcprcicntaiihrn of fklih egg, or Al-Il lan from 
l'tIhruary to IJantiuar ,1Y. 
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OCFANOGRAPIIY SECTION 

Dr. Sharma 
Nashwa Al-Hlsrthy 
iAitl A].Mukhciny 

Otedinromsb lelal Used to Prwdkt Arvw of Iliery Puesial 

The fertility of the tican cntroL iLtproluctivity. 1hus itisimpxirtant to 
undwl'ciund the o:.anographic c orjtmnsi imer time and in various rcgions in order to 
prcdict the ctffcL, the occan cinvi ofrntnt hi on fi.ohcrics. 

Northwc.stern Atahman Sca (m.c.n a;r.apha dat. ht',anctd Iroan the World 
O(caitrgraphic Diata ('enter h.% .Lu.',.d toapredict .rem itIihcry fx)tcntiol in 
Oman. Avsaalzhl dat. front thi ('s.Center *,I. :acrfully extsnned a.nd it:tt nA-"hich 
could he u.vid lot ,an,lyaaa were %icciedhfr further study. In thi way e.Canogr.a1phc
.ator%which af, .ctthe fertaitv and thtr%the Ishery [plcnIa,1 of ()man'%watcl, 

could he e ,amined ) tnar mt.LIdc 'mjfr.,Li, iainay, den-ity, nuttiauntIhc u- tLiI 
conflentr~ttaiir, aid da\%s 'hea i ,gcaa omcIni il the i44tcri. 

1lcv-n vci.al Iion.s h.a- tecn worktud otw for ( )rrtn'%(m.all~, ten in the Araian 
Sc.. Irnd one In the (tll at ( )nr It,), Aa Ifar41% paauable c~are wais liken itooaf (FIigure 
wl ec t IifneI , glaw.,ir .:aldc.tcdtheatsclirvt in by ainm- research vm.cl in diffehrent 
months, ]he da., uicd ,rc mtil Irm the R [.S I)awoucry (from I%2 and 
1001) 'Inad al~swd the ts-haan~i in of thii recaa'n thria.;'hout the mnonstwn LNAe. An 
citample oit .adast., It1on a8 1 1a 171r1etI atire 

A,,'tlhlwiot thet.se " ta.,l ck'tI11'iiIItt that thend arc., io,rsthe Kuria Mutt.n 
Ihindn w th, n arthen tip ,INlasaith Island .Bthe .rua iosit strongly influenced by 
ulpwllng diuring Ih %outhcuI In'ltlar. Ih la evide'nt Ifrom the vold. durnw. 
hommasiane, fintralnt rith anallloxvell a wMater prcsent north of Slitsirah lnd ,at 
.I time (,& itight apart) slh:a when iters t ll ulhernist parto (i)tmanAerc 
r'l~alivrly warner I% at'le ma i ,n. aeC Igenatectd .Intd had howt najracnt 
co'tratra Iri 

rcia aon aI'I ,ine i hr.d snl'nt lshelf which rksults in ithaving a higher 
s'onCentraasn of nkiltaclit esn ausisast the upwelang pucrisad. 'I'his region I% 
relatavely ertilte all ,Car while olihcr rvegon% hawe sc.ainl iv.aks in fertility. 

A itudy 411farem tit dsvvrgvnta and cm ~newmt isas aawd to i.swas in ldcntif'tng
4lCAareof fishery ix)tenti.l DI arini Jantaiary cosia al wmctrs minlly coanvcrgc while 
divecrence &,%predoininaint taflh ie (Figlrc I) During July. which i,rcprc.ntaiise 
or the monmxl54ifl season, coastal waitr diverge: iind the hortuaartal graicnts arc 
4tronger (H'igaure I). In general thai info rmatin ,also indicaled lhat the region 
bctw.een the Knink NfIrt,i.i hlad and the narthcrn lip of' M.mirah land I,&the 'area 
of r'inicnani hoa sontl, gir;adclts1% %hIhindit-ates that vurti:al mixing sihighetm in thix 
reglion.
 

A delailed relort of the.le imalvws % t\,atalc.h Nom h center. 
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Vls sestood Sction co tinues to send Omani staff for further training in Scaf(w
Sciuuce W TecbwiM y in a effort to WW skilk nccu for it's research 
pwopsma One research Technician i studing at the University ot Rhtdc bland for 
two yews training in Fod Scincc. Research Technician Sabra AJ.Mughciry has 
fklWdthe rat year o) a two year Fuod Sciencc program in the U. Research 
Assis aut LubMa Al-Khatusi (Ecokgy Sc :ion) i- in the U.S.A. during Fcbruary and 
Mach 1989 to be trained in the proc durcs for chemical analysis of seafood prIotin, 

hfauoL and moisturc. 
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AQUARIUM SECTION 

Jonathan ILL Met
 
Abdulrahmin iajj
 
Ali Salem AJ-Jatary
 

Facdil AJ-Akhuami
 
Harmd Saud AJ-Matrouci
 

Aqgmd. Allellodlc Triples Durin 11I 

Attendance figures for 1',4?t, the Aquarium't icond year of operation. have tripled
to an estimated 15,IM) visitors. 'ThisInr:rc.s is hwn in the numtbr of organized
tours from whool groups as well as vwuILS by individuals and families. (OcrAll visitor 
makeup ai pproximately une third ()mani, one third Indian. and one third westcrn 
expatriate. 

Zx n and Aquasrium.s afound thv (orld have undcigono: i rcnrai"alco during the l.ast 
thirty yc,rs. No longer are they %iaply, ctl lh'tion of intcrcsting oir curious animals. 
hut rathcr an outistanding forum I't)r ciluctional, mnage cnnt. and ec srvation 
issucs which focus ulxn the di.plays of living creature% 

Oman's lirit public Aquarium is gruing int) the ah ,,c role a.s bo)th the living
displays and their accompanying gr phit.. ft'u.s on ()mir's bo)untiful s life. A 
mixturc of' comrtercially important ,p.cics L%well a%oirlul reef Fishes and
invertehrates are displaycd Io interct and dclghl th, ,mtor, Vi itor rcspxnse has 
becn positive with the mosi frequent comnents Liking the qucstion *when are you 
going to expand'.'". 

A public Aquarium i, of little unc unles 1h public is aware of it. Ns the atlendance 
incre.:.s show, the puhlic Mman Lsb comingtf aware ihat the Aquarium vs open
for drop by visitlrs. During I'M,, the Aquarium was highlighted in numcrous Arabic 
and .ngh.h hical puhlicatio s. hest: ritings continue to ipread the word th.at the 
government of Oman has made proviiion ftr a public aquarium which can he visited 
without prior arrangenmcnt. 

(..tilhll 11141111111dlsf tMitreV Ih Nw TO SC111en4 

The collection of disply anam,atk is n ongoing plI.esm Ior any Aquarium and the
Oman Aiquarium is no cr .'-.-". -tAiw life !rum Qlnins water%arc displayd.
S-,a.= the Aquarun ;. :ei i .,rwtl sandarts, the Aquarium staff strive to
aJdio or regularly change display%to maintain the public intcrest. |lopefully a
pioential visitor could vLi: 1h,!. Aquarium often aa once a month and always See 
somelhing new oin display. 

During 19'M1 the Aquarium tlaff made extensive collections while using SCUBA 
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Im AGMWn NOPmd Mauls q , ow VFhod" C"Ifts 

llW ft15mics and marine scicnce database in the MARC formal The CD-ROM 
INhos databac w" a uandard formal calkd MARC (Machine Rcadable 
CMQaAoling) crcatcd by ihc U.S.A.'s Library of CongreM. After cards are printd Ihe
rc~ads awe savcd onto out own disks and can cvcniually be A)nvcrWtt. to tape
foxuat. TIee MARC rcc.wk c r superkr to our precsen records for wcwcral
reimL 'es p dJwtcacnl -0 recorda use fiLwd length ficld and arc too wasteful of 
disk spwc to ld complete bibliographic information. Furthcrre, they is not 
usable by oher libraries who lack our custom desincd software. The MARC format. 
by contrast, is an international stAndAid designcd for libraries. Libraries with a 
M)RC database can chixac frum *kic variety of commercially available library
aitutmaaion systcms when they decide toug) on-line. Equally impo)rtantly, they, can 
share djtabWSes 4ra/or particip4aC in the growing number of regional and 
intcrnational lihbrary networks. 
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APPEMM 2
 

Table 1 

Now records for Oman and/or range extensions
 

oymarmhor" favallne" 

Skjsres ViSCA 

FAWdsa mebokma 

&AWIM zebra 
Gymmhorax nudlimnicr 
SWICA Pk-tA 
Pk)(mus spoucs 
OkoryfhAmphus CUL'IUI 
C(yqtbokhIhy%11.1vulmcwtum 
Trachyrit.imphwo hictlanamu.-I 
So,)fpWnopm harhmu-S 
Ptcrms Antennsw 
AwthAk)pma foiji 
01IM144 pinnutilu's 
PicutU*h(mm% lindi 
PuuJochiomilt Icut:whynthim 
Pituc&whromix nipwitimvi 
Pu"WhIornel 1wrUILUI 
FW"whmmill fl4lv %p 
Pkxkp nigric.inn 
ChtikWIP(Crult 141jinquClInc.11un 
11410ne iu)v ip 
Rhtru)hAtiA punctifi:t 
6ymnurj japmitj 
MINA* 4.4mpicuat 
Umplcrygiu% kmnk:4)1.)r 
Ajxlgon t-yajumims 
ChcIfildiplerus b1puntlilu'l 
Apogon (rstmalui 
Apogon Iw.nialut 
Apigon mullmienwoui 
SiphamIA qfwk-lcm 
Myxux capmio 
Amphipron nov ip, 
Dawyllm mmAculaiwt 
Dawyllum marKinmui 
Choomis lpctilni 
P(mwenimm Aquilum 
Chtriploo snntilwio 
Stotholulim 1pectel 
rut"MIMA lurmic 

Uarum rerfullincto 
Ck"unkm dholetmi% 
CNW14416 rmwqp 
Afmlernkhih)m unflutiki 

Muraca" 
M"acaklac 
Mu.-,Wnkl4c 
munlen" 
Muli.CnWAC 
SIWACM&LAC 
P4)11)WkL&c 
SnrnsIhjd4c 
%ynjn.AIhid4e 
S)njrwhid4c 
S,,vrr,.AcnkI4c 

SC I r.1 n ase 
k 110111AUC 
Fw")LhromjJAc 
Fwud4jLhrlnudac 
Pwud4)LhromKUc 
IIWudoLhIoflkId4C 
;NcudochmiTudic 

;e1wpid.6c 
Aixijontil4c 
Narkidic 
Rhimlh.111444: 
D.IY3104C 
Anihid4v 
Nlufacm&c 
Apogiinid.w 
Ap)CmuAl4c 
A11411011141AC 
Ajm)Sonsd4c 
Ajx)jt)njd4c 
A[xigonidic 
MUR111dic 
PornAcenlrid 
PomACCnI(WAC 
pomkCrall"Ar 
po"wenIrklic 
K)M W.CnmdAc 
Pilowcnifidair 
LAW&W 
LANWAC 
So. aWit 
("Welimlonlidale 
Chielmitmild4c 
Pom*cmnihjJ4e 

Huneywrab klmay '4AClkX*h
 
Grey Moray Eel N3ClkX)Ch
 
Slumfulte W(by
 
Zxbra MorAy
 
YelkAwnumb himay
 

Ciffillh
 
MUC-61[11W pjjwf ih
 
PIPCNAII 
F)4)uhk end Pqwftsh 
W.Arku4 .wp m.%h Riht4h 
AnIctinAu Lumfiih I>crth A HAhAr 
kc4mouth Gtoufwr 
li(twky Halakilah 
I.jnJA*% Domybatk 
IA:uL4)rh)n0u% Dull)tlack 
blikkim-eJ Ck.lIqhkk 
MucArlall rX)ItyhjLh 
Dirk INPItlotwk 
%khl14-%;X)IICJ PICsIlp 
hltAint Citihn.Alfilb 

Spmcd Guilmlith 
Japant-w fluilcffly Kay 
C4lT1%p1#.UU'l Msmkt 
Unl(4)(m RCC( FCI 
Ooldcn Suilwd Cirdin.ol 
UW(l (All I IvChne Cwdinjl 
litidicd 
rwutwij Cirdinal 
Sm.W ljlc CvdinA 

M.1 
Motu ('14yoin(Lih I CI'Jitw 
Domino DAMWI t:gj,.ktW 
IIIitkNififercd Ojntwl l'gXA1-iw 
YC114l,*1.111 ChroMI4 FgA*4ivW 
Somtro DAMWI ['p'Alloc 
hmilholter Fp*Ahtc 
CUMI)NIn WWW 
kftx)n Wutsc 
Rusty Putoll'kh CiAn 
Otrun flutterflyf6h Nhihi 
Xluitm Ilulleffly kfiliht 
Ycllow lear Angel %Il%hl 

http:Cirdin.ol
http:e1wpid.6c


sm Ammm sopme wwAm odow md nebwim Cooftr 

Am" m UNIM"am 
zwjw cumem 
T*bo*Ok* Spd" 

park" hwao 

specia
Flm&s diimwbywkm 
bdog*iw demmm 
S06WMW *pKift 
swam" gwrop"m 
Oft"m live 
Ass" b" uwkiw 
CS441kidff" AKWIAIUS 
swasmo frosaaffm 
slephosolepip dimpful 

041faciod cyanurus 
001flWWO t:uhk:us 
'reittoofflus llbtm)surb 
Atocktus mckqvia 
Ar4m1wom swUm 
Atothton ImmAculaim 
Atoibrostp.mw 
Cialhalcr wlandri 
conihis"Ict vdlcntini 
Dwwjon lwk"Olhus 
ThANO)MA klunzintcri 

Apolon tAcniopho(to 
Gymwol)(Ax spctwi 
Abwk[du( ruaAlta 

Pumaocnitux vuru-u% 
Apolon scmiorrwitm 

At;:hAmi4 fucuta 

ACaMlbWldW 
ZANJWIW 
Trkho"W" 
sit"W" 
bleask"s 
skanAid" 
04AW" 

Gubiww 
1wisaidu 
salisaw" 

B&iWkW 
Whowa 
uwkuc 
%fojux:aAlhklAc 

OIfaclkl4c 
(AlfactwAt 

Olt;sciwAc 
rclfA4xu)nl" 

rett3t)d;mtujjc 
lclt44xl4jnlkl4c 
r4:lf41")nfj&l4c 
I'cif44"jnliJAc 

I'm&mhinfidir 

Dw"inlid w 
LibikL&c 

ArxigonldAc 

kluracnuiw 
PomKcntlk1jc 

PomAccntridAc 

A(x)gonklj4 

Ajx)tonkUc 

Ycllowdoo Sutpos
 
momish L" mishl A-alow
 
SwW Dtwr 

bleany 

111"Wiped sk"y 
Dswftwd Goby 

Goby
filmethrost Trijpr fladwah 
kcdkxxb Trilpt flummah 
Jodi" Trigpi Ifumirsh
 
Lzatbct*kcl TfiWt tfunwah
 
Bridic I'da" Ifunufah 
kellculAted Fikfuh uu&x)awt 
IlluclAil mlxfLb sj"x)kil 114hif 
[;Ikw&Fm)i Nyidish Sj"xik A flituf 
'nw)fnback Tfunkfbh Sjuhm-kal WhAr 
Ow"Afty"I Pullcr Fugul 
Surry Puffcr Fugul 
ImmaculAte Puffcr Fugul 
DhA)(Al Puffef Fugul 
YCAtl ShAtPIMXW l'UffCf 
V&knlinc's Pulfct 

Ptirvupincnth 
Kluntingct's Wt"w 
Cit"ImAlflikh 

Sal-slah Moray PuNn 
Ycll.)wtjil Sctgcinl 

Illoc IYAMWI 
Ofnile CA(dinal 
OrAnIclinvJ Cisidin.41 

http:Cisidin.41
http:Atoibrostp.mw

