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INTRODUCTION

Omasa's Marine Scicnce and Fisherics Center was officially opened on 29 December
1986 with the primary objective of providing scicntific advice on which W base the
careful management of Oman's fishery and other marine resources. The Marine
Science and Fishery Center is Oman's primary source of scientific infermation
concerning the management of these impontant resources.

Secondary objectives of the Center include the provision of 1 an increased
understanding of the marine cavironment, cspecially as it affects fisheries, and 2) a
means of cducating Oman's citizens about the marine environment.

More specificaily the objectives of the Center are:

) 1o provide assewsment of the stocks of fish in Omaai waters in ordet to
determine the opimum harvest Jevels,

2) o provide bawe biological intormation as a basis for the management of specitic
fusherica,

1) toamprove the quality and utilization of seafiod products,

4) 1o better understand the occan envitonment as it atlecty tishery resources and
their management,

3) o enhance the public’s knowledge of manne lfe and ity care.

We expect the Manne Science and Fishery Center to cxpand ats programs and to
become one of the tegion’s well known centers of manine and fisherics rescarch,

We expect that its primary goals will remain the same: o provide wientific fisheries
advice to the government of Oman for use in developing and protecting fishery and
other marine hiological resources.

Gradually the center's programs will expand to provide mformation on the hundreds
of important tish species found in Omani waters, and 10 merge thi information with
data about the fish catches and manine snviconment o provide up to date, accurate
information for fishery planners.

Currently the Center's programs also provide on the job trairing for Omani staff
whao arrive Trom university, or sccondary and technical school programs. At present,
some sl are on eave foe degree traiming, and several others are receiving techmical
training,



Al present sbout 100,000 1ons of fish and shellfish are harvested from Omani waters.
With careful management this total could probably be raised o 200,000 tona.
Owman’s Marine Science Center will continue 10 grow, and 10 work toward the better
understanding and management of marine resources.  This will allow Oman o use
its marine resources wiscly 10 provide food and income for Oman's population for
gencrations o come,

I would sincerely like o thank the staff of the Marine Science and Fisherics Center
for their hard work during the past year. Although many ol our junior sientists are
away on training programs, the hard work of the remaining personned allowed us to
make significant progress during 1988,

I would like to extend special thanks 1o the Omani American Joing Commission for
Economic and Technical Coopreation for funding the pasitions of six scientists from
Oregon State Univeruity and University of Muwchigan.

Thia arnual ceport prosides a summary of our rescarch activities over the past year
{1988}, Anyone wishing addiionasl ntormation cncouraged 1o write 1o us.

Director
Marine Science and Fisheries Center
February 199
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LARGE PELAGIC SECTION

Dr. Richard G. Dudiey!
Arundhati Prabhaker Aghanashiniker
Juma Al-Mamry
Shar.; Zakialdeen Abduthaleem
Mohamed Al-Aremy

Preliminary Assevsment of Kingfish uad Loagtail Tuss Stocks Completed

Kingfish (Scomberiimorus commersim) and longtail tuna (Thunnus tonggol) age the
two most important species 1n Oman’s catches, In 19X an estimated 30,000 10 of
kinglish and 16,000 tons of longal tuna were Caught i Oman. Unul this year
virtually no intormation about these stocks of fish was avatlable. However, analys
recently completed by the Large Pelagios Section gives us our fint indications of
what is happening with thiy tishery

The analyvin was based oo fength Gt vollected over a twe year penod coupled
with other information (Figaees 1)

Mortality rates caleutated from enga frequency dovs adicate that the stock of
kinghish an Oman o being harvested # near it optiman level. Fusther increases 1n
tivhing tor kingtish are likely to he detnmental

Analyus of Tongtni tuna data gives more approamate resalts than that for kingtish,
hut indications are that tshing for loogtail tuna w alus rea hing ity opumum level.
While continuing data collecton and analyss 13 exsential for both speuies, the
nformaton now avaldable xosutticent o determine that sgiihicant cxpansion of
satehes af these species s unwise.

Both vpeaies e probably shared with adpacent countries o catches i those
countries prohably atlect Oman's vatches Thus carclu! management of these apeciey
on g regional basiy s cssential,

These data also resealed that kingtish st enter the tisbery in Scptember at about
40 cm (approvmately one year oy By the end of thert second year hinglish have
Rrown to about 50 vm and at age three o about 100 an King fish of ages 1,2 and 3
procduce most of the catch, though lish as Large av 200 o fpechape 10 or 18 years
:)l\l) are somehmes caught

Longtail tuna fiest enter the Omam fishery in October at 4 size of about 2% ¢m
{(probably at age 1), but most fish i the cateh are between 60 and 80 cmand are
two O “ive years ald,

"Oregon State Univeraity CIEAD Scientist, Poution funded by The Omani Ametican
Joint Commuxion for Feonomie and Techmical Cooperation,

]
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Kaowiedge of Fishermmen Revealed in lnterviews

Taped interviews with traditional fishermen in the Sur ares of Oman revealed that

these fishermen have significant knowledge of importance to fishery managers. The
study, carricd out by Rescarch Assistant Juma Al-Mamry, utilized open ended, tape
tecorded intervicws with twenty kxal fishermen.

Among the lindings were the local beliefs about migrations of Kingfish,
Scomberomorus commenon.  Fishermen defive three kingfish scasons, two major and
one minor, The "Scera® scason starts in late February when kingfish schools move
frem the eastern Arabian sea and Indian Ocean into the Gulf of Oman and the
Arabian Guit. This scason lasts for o perd of one 1o four months. Fuhermen
aoticed this migration long ago, and they bebieve that the seon tor such movement
is that the S. commerion are looking for tempetate, stagnant waters in shores andd
bays of the Ciull because warm temperatures lead to carly maturation ol eggs.

The retuen mgration "Pajaiva® which takes place by the end of Summer Torms the
return of these swwhools from the Gull b the Arabian Sea Duning this period the
fish are cinaciated, spent, and mosing Laster than before, They usually spend about
ree monthy near the shores of Sur but they may stay there longeral there o
abundance of sardine and cool currenty,

Fushermen abo behiese thene s anather torm of migration, called "Hadfa®, in which
large S commenon come hem otfshore and move to rearshore areas, pethaps SO0
W 1000 m frons shore. These bish are usually of an e large size and move s
ndividuals rather than an shools, This Hada wason precedes the Seera season by
# short tune.

Many other subjecty maportant tor the management ol these hsh stocks were covered
in the fishermen's comments

Oman Longtsil Tunu Shown to be Different from thase in Gl of Mannur

The purpose ol thiv study was 1o investigate possibielitios of wang gl taker vounty as
4 method of separanng stocks o8 longtal tuna e the Dsdn Ocean

Sincs, Tongtal tuna are somewhat migratory 1t s important to find some indicators of
the extent to which stocks i different regons might e Wit tha goal 10 mind,
gl raker counts trom Jongtad tuna ¢ Thiynmuy tongel) m Oman were compared with
those reported in the Iterature. Signibicant didferences were found in the number of
gl rakers in Oman longtal tina, as compared to those from Gulf of Mannar,
detween Inchia and S Lanka. This is an indication these stocks of longtal tuna
from that regon do not mix with Omam lengtal,

Papers Prepared for Tuna Workshop

Four papers were prepared for presentation at the Indo- Paaific Tuna Program’s
Workshop on Tunas and Seertishes a the North Arabian Sea Region,
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Oman was honored 10 be selected as host for this workshop. [t is the first of its kind
to be held in the region. The workshop permits scientists from countries in the
fegion to exchange information and discuss items of common interest related to
these migratory fishes.

The papers prepared are as follews:

Abduthaleem, Shama Zakialdeen. 1989, Gill raker counts: a possible
means of stock separation for longtail tuna (Thunnus tonggol) in the
Indian Ocean.

Al-Mamry, Juma. 1982 [otervicws with traditional fishermen near
Sur, Oman,

Arundhati Prabhaber Aghamashunker and Richard €. Dudley. 16989,
Age, growth and motality rates of Jongtal tuna Thunnus tonggol
(Bleekery in Omam Waters based on length data,

Duddley, Richard Goand Arundhati Prabhaker Aghanashiniker. 1989,
Growth ot Scomberomoruy commenon in Oman based on length data.
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SMALL PELAGIC SECTION

Dz. John A. Dore [11
Mariam Al Bulushi
Mohamed Al-Hidri
Majda Al-Lawaliya

Sardine Resenrch Progrum Yielding Revults

Studies of the Small pelagic Section have focused on Sardinella because these
sardines comprise more than %% of the antnanal landings of small-pelagic fish and
also because the annual safe harvest of sardines could be increased considerably.

Sampling of the artisanal fahery Lindings ol sardines was begun in December 149944
and continues, Samples are collected monthly at vanous keations in the Batinah,
Caputal, and Dhobar regions, and occasionally 1o the Northern and Southern Sharkia
Regions

Fush are werghed and measured i the Liboratory, the s and maturity are
determined, and the presence of focad i the stomach and vivble visceral fat s noted.
Data over 4 30 month pernd has now been collected nd counputerized. These
data include intormation trom about 20008 small-pelaso tish (primanly satdines)
coleited from mshore, Omani waters of the Gult of Guaan and the Arabisn Sca,
Phese date will help provide a more tally tounded ass ment of this fishery

Rulated rescarch program which will conclude by May ot 1S9 will provide: o)
cstimates of the throughput ot dned tish i the magor Dhotar deying yards based on
& Oday camphing ovele by oan analyss of the spatial and temporal vanation i the
chemieal compostion ot Sardinela fongiceps collected i the Galf of Oman and
southern Arabian Sea, o) and tibles for converting Jty 1o wet biomass estimates of
Surdinella Lingcepy bosed on length and degree of des ation

Findiags oa the Biotogy of Surdinella longiceps

Although § specics of Sardinella are reported o ocent i Omans waters only three
species, Sarchinefla losgeeps, Surdinella pbbosa and Sandinella sindenyis, have been
whentificd i samples taken trom artisanal Hishery landings

Sundinella longiceps attains seaal maturity at 11021 (11 Prelmunary analyais
of growth rates, length frequency distobutions and matonty data indicate that sewal
maturity v attoned wihin 18 24 months of hatching

The sex ratio of adult fish was closely balanced in all regrons

‘University of Muchigan CIFAD Saentist, Position funded by The Omans American Joint
Commission for Fconomue and Technical Conperation.

Y
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The major spawning period [or Sardinella longiceps appears to occur during the carly
part of the year in the Gulf of Oman and Juring the late summer in the southern
Arsbian Sca (Figure 2). Small fish (<100 mm) appcared in artisanal fishery catches
shortly alter these periosds, respectively.,

The major maturation, spawning and recruitment cycles of this fish specics appear 10
oceur at opposite times of the year for fish stocks in the Gulf of Oman and the
southern Arshian Sca,

The longest specimen of Surdinellu longceps measured during the 4-year sampling
petiod wits 262 mm. This suggests that the maximum length (Lmax or Linfinity)
whieved by Surdinella longierpy is prohably not greater than 280 mm,

Rexulls of ongoing analyses will detal gremwth, mortality and recruitment rates for
socks of Sardinetlu fomgeepy an the Gult of Oman and the Arabian Sca, permut
construction of an age length key Lor these stocks, and provide additional information
of the hology and population charsctenstios of these stocks,

Status of the bxlsting Small- Pelagic Fishery

The only available cstimates of standing stocks of sardiines and other smalf-pelagic
fish are those which were produced from vessel based tudies conducted duning 1975,
FORA These shidicd extimate that < 10000 mt and 114 aithon mt of small-pelagic
fish are present in the Gaoll of Oman and Asabuan Sea respectively,

[he most recent estimates ot potental yichd of amall pelagic bishes s 270 thouvand
metne toms, ndluding about 70 thowsand wns of Surdinells Artinanal tishery
bandings of small pelagic fish induding sandines duning July 19RS June 1% were
estimated at V000 s valued at VS asllion Rial Omame The Fanoary December
1987 Landingy were estimatend (o be 27000 mt There o no industial hshery for
sl pelagie bsh m Omant waters

Most sardines wre cangbt with beach seines dned, and skl for hivestock feed. Some
of the dned product s used ot fertibiacr A compatatnuly small amount of sandines
W laken with ll nets and casty nets These tish are usually sold fresh in kocal or
regional markets for human consamption and tishing bt

In the Batinah and Capital regions, seined fish are dned on the beach for .10 days,
depending on the weather and available labor, and are wwually then bagged in 1020
kg vacks and trucked to oo markets, the Dhotar, or markets in the United Arah
Emitates and Quatar. The wholesale price of a ek of doed fish vanes from 080
to 2000 ral Omam, depending on the supply of fish.

In the Northern aud Southeen Sharkia Regions where catches of small pebagic fish
ate relatively small and transportation s difficut, most Lish doed and fresh fish are
sold within the region
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In the Dholar Region ncar Salalah, ncarly all of the small- pelagic lishery catch is
composed of sardines taken in beach seines. These fish are loaded into trucks, taken
to drying vards ncar Dahariz and Taqah, dried for about 6 days, and sold directly out
of the yud to fish buyers. Local buyers general purchase the fish for their own
consumption; othcr purchascrs act as agents, transporting the fish w regional
markets in the interior and northern Oman and neighboring countrics.

The wholesale price of dried fish at the Dahariz drying yard was 0.350-0.750 Rial
Omani per square meter, or 29-36 Rial Omani per cubic meter. The exact price
depends on the supply of fish and their size, large tish (e.g., > 150 mm) being more
highly valued than small fish (c.g, < 100 mm)

Relative 10 the beach seine tishery, extremely small amounts ol sardines are caught
1n gl nets and cast nets. These tish are sold fresh on the beach or in the Salalah
markets for human consumption and bait,
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SHELLFISH SECTION

Dr. Donald W Johnson?
Mohamed Al-Harthy
Ali Salch Al-Harasy
Shama Zakialdeen Adulhaleem

Preliminary Assessment of Scalloped lobster stocks Completed.

The current (1986-88) harvest level of 2500 MT for walloped lobster (Panulirus
homanu) may be mantained i exsting cegulstions are enloreed. By svoiding
harvest of incubating lemales and unall lobater the full ceproductive and growth
potential of the sticks will be reabzed. For optimum harvest the extent of the
walloped lobster tinhing grounds and himutations on ther productivity must be defined
and the patential of the three commercially unutbized species off lobster determined.

Some portions of the Oigan lobater tahory are an very good condition with growth
fatey and maamuom sizes which cqual o surpast those reported tor other parts of
the worll.  However, some arcas have decreased sizes, reduced numbers of muature
females, and greatly reduced productvity Degradation of the Tishery s related o
overfishing and s Lalure to protect immature and egg beanng females. Spealic
recomimendations have been made to enhance the fisbery. Stowks cannot be
maintaned i those arcay where most of the catch s composed of undersized
lobsters it unregulated harvests continue 11 managema nt regulations ¢annot he
entorced there should be oo open harvest season,

Most Jobiiter (up 1o 9577 caught i Dholar are small and immature. By comparnson
as Dittle s 49 of the Masiea landings are unmature. Decreased size and altered sex
compasibon, both o which lead to reduced Landings, hase been obsenved in most
Dhofar populations. These teends must be reduced tor recovery ot the fishery  The
tishery i threatencd Wiath attention it can 1) be protected trom continung
degradation, 2) begin 1o reconer an the most senously damaged arcas, and ) perhaps
be salcly expanded i arcas preseatly unceploted.

MSEC rescarch workers have viated 22 Tobster Janding arcas and analyzed 138
samples based on the cammation and measurement of 2374 lobster sinee
September FOR7 (Figure V)

Lobster Fishing Geur Recommenaations Muade

I lobster lishermen are to continue prispennyg they must use fishing techniques that
will allow immature females (o reman in the sea, grow o reproductive size, and

Orcgon State Uneeesity CHIEAD Scientist, Position funded by The Omani Ametican
Joint Commission Tor Feonomic and Techateal Cooperation.
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produce seed for future harvests. That is why the Ministry of Agriculture and
Fishcrics has (orbidden harvest by the destructive tanglencts that catch and result in
the death of all kobster caught, including egg-bearing and immature females.

Although an 80mm carapace length (CL) minimum size regulation has deen
cstablished in Oman, only 43% of the processed lobster harvested during the 19685-89
scason (and only 30% in 1987-BK) were of legal size. Most females (64%) were
undertized. The BOmm CL minimum size favors the harvest of males (Figure 4).
This regulation and the we of cwape vents (35 x 300mm) protects three and four
year old lobster and allows them to grow rapidly and mature.

llicgal fishing methods harveat sublegal lobster thus reducing reproductive potential
by disproportionately harvesuny the number of Temales since females are most
shundant in the smaller mze dawses. Among the legsl szed lobster there are twa
males for cach female.

During the current scason $7% ot the harvest was belfow the mimimum legal wice,
With presently legal Banvest goar (taps without escape vents) the fishermen should
have handled and released 3777 o thaie catch This would have been additional
work tor the tnhermen and many of the lobater handied would Bave died. The
lobater rescarch progeam has showa that both of these problems can b chiminated
by restncting lobster harvest 1o taps with escape venbs

Studien of Lobstve Muaturity Justify Slinimum Sice Kogulation

Female Tobsters begin o mature (mate and ancubate eggy) carly an the thied yeuar (2
years atter laeval settlement) betveen SO timm CL (bgure $) 0 OF the 2002 cgg-
hearing temales measured $°6 were 1 the third year size class (50 Tiinm CL). Mot
(46 2) femaley with cggs were iy the Touith year wze dass (7O KS), with 429 K-
Wi, The Nidth year (839%) contamed V6 of the epg beanng females and makes
the major contnbution to the reproductve potential. Those individuals have an egg:
producing capabihity (tecundityy 23 tines that of tourth year females

Durmg the peak s ubation penod an the Laar Comst eSeptember October) the
smallest stee class o have S5 temades with ey was the 80 KS group (Figure 6). A
standard determimaton for the aze ob lobsters at reproductine matunty s the e at
which S0°% of the Temaled e with eggs Although mdivadual temales as amall as S0
Smm CL omay brecd and incubate cggs ther contnbubion to the lishenes
reproductive potential s unall A mmmum commeroal size of X0mm CLowill allow
females to grow o matunty vl reproduce at feast once poor to being harvested.

Penks In lobster reproduction suggest new harvest sewsany

Recommendations have been made o consider adopting multiple management zones.
Rescarch has shown clear distinctions between lobster populations in different zonea
(mze, sex rabos, and reproductive seasons differ) Dilferent seasons have been

-
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suggested for cach wac.  Although lobsters in Oman are found incubating cggs
during cach month, peaks of incubation are scen in specific arcas. Sometimes more
than 307 of all [cmales captured are bearing cggs but at other times only 0 10 10%
have cgga (Figure 7).

The most important breeding season is from August through Ocober, though a
second peak from December through February may be critical 1o the recovery of
stocks in South Dhofar. A South Dholar season of 1 October 10 31 December has
been recommended, this shorter season may contribute 10 the recovery of that
fshery. The Central Dhofar arca may support a season from 1 October to 31
March.  Under this proposal the later breeding stocks to the north have seasons
from 15 October 1o 3 March for Nosth Dholar and 1 November 1o 31 March for
Sharquiya.  Enforcement of wason regulations requites Jess ctfort since lobater
processors will not be buying any lobsters when the season s closed.

Species compmition of sheimp fishery variable

Eaght samples from the Gult of Masirg shounp fishery conhrmed that landings
contan 3 speaies in commeraatly unportant quantites.  The ratio of those spocics
and their swee composition vanes with the speaific lishing ground and the season
(Figure X). Previous stock assexsment eltort w hanted to g 10 day study by FAQO in
12 They concluded that Penaens semoleatuy way the principal component of the
tishery  Our TYR7 %4 samples show that £ sudu s was the only species thal i
consitently a maor component of Landings, with P erdleatus and Metapenaeus
monoceros an fesscr amounts The value of this fnhen and the interest of two large
processony an heconung mvolved it development warrant increised ik
asweament clort

Abulune duts points direction for futurr reseurch

More than 3000 abalone have been cuanuned and measured from 19 samples at
three hwalities (Sudh, Hadbin, and Sharbithat). The awarage sze way 98mm shell
wilth, the umallest was Emm and the largest 192mm. | eumnation of the size
composition idicated that S197 were from %S to TH0mm shell width, with 2K%
sovtller and 249 Larger Shartathar, the area receaving the least harvest pressure had
the largest abalone (Figure )

Great vanation i size caste between samples, especally in the Sudh agea, where
an undelined rotationat system of commumty harvest provides potential for bias in
vampling. Diver and commumity vhder interviews must be conducted belore an
appropriate samphiog progeam can be designed

A number of posuble fishery enhancement techmques shouk! be investigated.  They
include potential size restowctions aad brecding stock refuges, as well as manculiure
and planting of sced dock Abalone culture sites w Japan have been visited and
discussiony imtiated with scientists unvobved in other regions
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DEMERSAL FINFISH SECTION

Dr. Donald W. Johnson® & Steven R, Hare!

Improvements |a demersal finfish stock wssessment meeded (Dr. Donald Johnson)

Previcus estimates of potential yicld are based on substyate mapping, cxperimental
fishing, and commercial trawler data Although these are the best estimates available
they are of houted acvuracy  Seasonal and annual Nuctuations are probably great,
but sampling himtstions have prevented the collection of sufficient data to examine
them. These estumates asumed o very low Lintung mortality when investigators could
not get rehable extimates based on commerenal trawler achivity  Nevertheless,
commercial Lindingy can provude trends over time bor specics compontion, relatnee
abundance. swe compeatien s other mformation. For that infotmaaton to be
meanngtul tramed obserars st be onboard o venty tishing location and catch
composition.,

The best entunate at potential vieht of demersal itnhes has been Thoon MT. OF
that total S.000 M were cocan cathih, 8000 ME were lizandiish, which, together
with considerable amounts oF other Lishes cutrently diarded add up w over 30000
MT The wield estimate alter sabtiaction ol discards osed on wpecies and e
preferewe) mw close o the 196 etimated landings of V2000 MT Landed cateh 1o
commercial teawleny should not caved THO00 a1 presee Future landings might be
nceeased o 20000 M mcreased to 20000 with the lobowing limdations. Any
additional trawlern should be restncted 1o b sioacks by determmed 1o be
anderutilizcd. 2y where cxplonitony sl efors are port ol a stock avsesament
projram and Yy where potental conthet with tahitionad febenmen does ol el

Future cstimates of potentul yicld should atilize CUsting substratum survess,
mproved catch perumt ctfort and mortality dats compiied by teamed Omam data
collectiors onboac) cammeraad tawlers, v well s seasonal cxpertmental fishing and
hydroacoustic sorveys when posuble

A £ T i ot B e 1 T 5 i

'Oregon State Univensity CIFAD Scientist. Posiion funded by Omani American Joint
Cominission for Feonomic and Technical Cooperation,

AR}



1968 Ansusl Ripert Marine Scivars sad Fisheries Center

Trainiag of Dets Collectors for Commercial Trawlers’ (Steven R. Hare)

A peeliminary training program for on-board data collecton was conducted between
June and August by two OSU consultants, Alain Gelbman and Zlstan Kharalampiev.
Three Omani trainces, Ali Salch Al-Harrassi, Mohammed Hamdan Al-Hijri and
Ahmed Khalid Al Eisry, received four wecks of dasstoom instruction.  Two of the
trainces subscquently boatded Korcan trawlers where they received an additionat
three weeks of practival traming,

The fucus of thy etbort was o charactenze tishing and proceaing methods emphoyed
by the Korcan vessels. With thi knowledge, s vamphing regime that fepresenty
species compemitin of the catch and detalded the extent of discards in the catch can
be dessgned. It was further belioved that the expenience gained by the Omani
trnces would prove wetul when the more formal Duts Collector project win
implemented i carly 1989 The collected data snd cruse reports wers revicwed tor
completeness and bled Lon tutare anabyan

A corps ob eight Dats Collectory were hired in Decensber followmg interviews of 34
applicants - A new progedt Senor Sacntst (Steven B are) was recruited in the
US. and arnved w Owan i oond Linuary, 19%9 Wh i in the States, Hare prepared
an extenvive et ot tramng matenadoindudimg o manuad and several videos. While
awdting he arnival, the Dats Colleaion asanted perwonnel i other Secuons,
scquinng expencnee i bvtics such as Leld samphog Lot lobsters, preparation ol
weatood for processing and narket sampling For kingtish Frasmng tor the Datg
Collectory in On Boarnd Samphng way msteated Januasry 21, 1Ry,

Plans Toe the following year mclude comprehensse toamnng of at least 1) Data
Collectons o allow tor 1007 coverage of the commercad trawler Heet, n sddition,
the Data Collectors will learn shoreside sampling technques tor the artivinal
demersal lishery, thus providiog much aecded data on a relatively unsampled portion
of the wotal demersal casch,

YTeainces funded by Oregon State University: Nasser Rashid AL-Azari, Yahya Fhalfan
Al-Hadidi, Abdulla Rashid Al-Sheedi, Yasir Asood AL Busudi, Juma Hameed Al
Kalbani, Bakr Tuma AlLSaadi, Salim Abdully Al Gazali,

o
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MARINE ECOLOGY SECTION

Dr. M. Thangaraja
Ahmed Alisry
Lubna Al-Kharusi
Ali Shaikhan Salem

lchtbyopleahion Studies Curried Out

lehthyoplankton studies including taxonomy, dutnibution and abundance, specics
divenity and perioduity, were conducted in ditferent parts of the country, Most
sampling was carricd out in the capital ares, and in other areas whenever wrvey
opportunitics arome. Samples near Al Bustan were collected weekly between
February (o January 1959

Ichthyoplankion was sampled danng dayhight hous, usinig & hbongo net with 300 um
mesh uning surtace tows ot S auputes dutsticn. The umdentificd gy from the
capital arca were stored and cosnted immediately alter collection and were caltured
in the laboratory for turther deselopment amd observation,  All other samples of eggs
and larvae were prescrved.

Twemty wven species of Lish egay were collected from Gitterent patts of the country.
They were photographed and dentiticd as 3 apecies ol Solephona, 2 species of
Thrvssa, 3 species of Sardinetla, | speaies of Fotulana, | wpevies of Planveephales, |
species of Colliommuy, | species of Scwenid, | speaies of trunklish, 2 spreaes of
attiah (COynoglovsuy and Sodea LoV apevies o cel ¢ Muraena amd 2 species of

Ophuathid), 1 specics of Saurula and 2 species of Myctophul.

Although fish Larvac very rarely ocour at the surface layer of water duning the day at
hagh hight intenssties, wome larvae were collected. They telonged o 20 pecics,
wentiticd as Thanmus sp . Chaetodon sp | Leshnnus sp., Stolephorner sp.. Hemiramplua
.. Collionymu sp . Gerrev sp . Sphnraena «p | Scatophagus sp, Carangid type
LCarand type 2, Mg/ sp. Theragon sp . Cypselursy sp | Altheriumonus sp, Gobel,
Belonid, Cynoglossus sp, Futidara sp, and Theyssa W

Embryome, prolarval and poss arval stages of 18 speacs of fish were studied for the
first ime by laboratory rearing They are: Surdinetla Wwp oo b, Saunda sp
Fistularia sp, Trunktish, Carangid type 1, Planvcephuluy sp., Calliomymus sp, Muraena
$p. Ophisthud el Clupeorm, Thiyvs sp | Solea sp.and Cynoglotuer sp.

Searonal occurrence and abundance of fish eggs ncar Al-Bustan were studicd. Fish
eggy occurred continuously throughout the year. However, abundance of cggs and
specics diveruty varicd from scason o season, During February to Junc, the
pawning intensity was al stx minimum with a mean of 7 to 217 e/ 10Pm? while the
fewest exgy were in March (7 egge/10°m?) - Fyg abundance reached its peak in July
(mean of 291 egua/1*m"y and remained near this level until October. The highest
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overall sbuadance and diversity of cggs were obscrved in the same seasons that the
greatest number of specics were collected. Among 20 species of cggs that occurred
in the Al-Bustan coast, 19 specics were present in the peak spawning scason July 1o
October (Figure 10). Abundance was significantly lower in November through

January with an average minimum and maximum of 134 and 295,10°m? (Figure 11).

Eggs of Fistularia sp. were found in cach sample except May, giving a mcan
abundance of 23 egg/10°m’. Carangid type d eggs were noted in 10 months with an
overall mean abundance of 284 eggs/10rm®. Lizard fish cggy were sbsent in March,
Junc and July cruiscs.  All other specuss were rare or limited in their occurrence,
Comparisons were made between cgg specics composition and abundance in dilferent
regions.

The envitonmental factors such as surfuce water temperature and salinity of the Al-
Bustan coast during September 1957 16 Outober 1998 were studied and their meun
monthly values depicted (Figure 12). The mean surface water tempersture ranged
from 23.1° 3VC. the aummum in Febeuary snd the maximum in June. The slinity
vatied between 3S.6° C (January) V7 4°C (September). Tt appeared that, although Inh
ey were available throughout the year in the Al Bustan coast, they were most
abundant when temperatuee and valinty ar= Larly high and umilorm (Sali. W 10
6.3, temp 29 10 30.3°C). Although egg abundance was maximum in the capital
area duning July through October, formation from other areas indicate that gL
maxima probably starts in Junc.

Zooplankton Studies Started

Zooplankton vamples from the capital area ncar Al-Bustan during February 1988 10
January 1989 showed that these primary consumers were abundant duaing 4 months,
November through February with o peak in November, A lew cwoplankton were
wennficd to speaies fevel and the others were mdentified o major groups. ‘The
sweasonal representation of b these soplankton at the AJ Bustan coast is grvenan
Figure 13, The average number of plankton obtwined i November was 42439/10°m?
But on a particular date, the Sth of Noversber 198K, a bloom of rooplankton
population was noted (P25 1FmY) in which copepods made up KT410°m" From
March June, the zooplankton population dectined sharphy with a lowest concentration
of LS/ mY i Mav July 10 Octoler was considered o be the recovery perd
with two minor peaks in July and September (Figure 14)

Copepods occurred throughout the year. Their contnibution was above 806 Jel
except June, July and September (Figure 19),

The abundance of fish eggs and other ooplankion were negatively correlated ((0.K9)
with cach other. The ratios of mean number per 1Pm® of fish cggs o other
ooplankton duning cach month ranged from 19 1o 1:1101 in February to June, 1:3
to B4V in July to October and 1117 10 1319 30 November to January,

n
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Fiub Kills Investigaied

Phytoplankton blooms wsaociated with fish kills were observed twice in the capital
srca during 1988, These fuh kills were investigated by the saff of the Manne
Ecology Section with the help of the Small Pelagic wction. The first bhwom, which
occuered in February-March, was ientificd as that of the dinoflagellate, Muctilucu
meliaris, which has caused orange red discoloration and killed a few species of fish,
In Scptember dark brown discoloration appeared which was caused by two groups of
phytoplankton, identificd as yellow green algae and some different species of
dinoflageliates. These organisms caused a whole-sale maortality of marine animals,

The oceurrence of dinoflagellate, Noxctiluca miiar was noted 1 the plankton
samples collected within the capital waters from st February to the end of Mawh
19K, During this penod, sudden blooms of this specien carsed patches of orange-
red discoloration in the waters. These patches were COmpItUOU in some places
within the capital arca from AL Buatan o Quem on the 1st, Rth and Iinh of February
and attained a peak on the 19th of March 1984 Following this bloom, a tew spevies
of fish ol was observed, The alteated spoecies were prmatily Atheritomon
lactunovae but Odonus mger and Dicdon Bt were also athected.

In Muarch, large numberns ol the hardyhead wilverside, Athennomorous lacunosus, were
obmerved Hoating in the harbors and lying on the beaches near Muscat, Labaratory
examination of samples of these tish indicated that tho e death resulted from a viral
ur bacterial dincase. This infecton may have been btonght on by the phytoplankton
bloxm,

In September, dacoloration of coastal waters {datk browny wav tollowed by masw
maortality of manne orgamisms aloog 30 km of coast from Seeb 1o Qurm The
phenomenon was bt ween on September % and peaked an September 140 Mortaliy
completely stopped by J0th of September. The posuble causes of the phenomena
were yellow green algae and the dinotlagelate Certum sppand Peralarium sp.
However, these dinotlageliates were very few i numbaers,

Blooms of these argamsma fird caused discoloration of the water and then mass
mortabty ot marme hife. The real cause of death may be due to higher bologeal
oxygen demand on decay of the plankton, or the result of touns produced by the
phytoplankton. Tow oxygen levels were recorded as 204 mll. and 187 mUL at
water depths of 2 10 3 meters amd %[0 meters respectively, on Tth September 1984
at the Al Ghubra coat. Other parameterns recorded were pH 813 and TDS .574
my/l.. The posabibily of marine pollution was ruled out on the baus of water yuality
testy and the presence of erommous amount of phytoplankton

A significant finding of these stadies o that all three of these muass mortalitics were
viused by natural phepomenon and were not the result of human activities,
Although public health aspects of these phytoplankton blooms were not investigated,
consumption of shellfish dunmyg wich phenomena s not advisedd

Detaled reports of these fish kills are avarlable at the Manne Seience and Fuisheries Center,
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OCEANOGRAPHY SECTION

Dr. Sharma
Nashwa Al-Harthy
Hilal Al-Mukhciny

Ocesnographic Data Used to Predict Aress of Fishery Putestial

The fertility of the acean controls it productivity. Thus it is important to
understand the occanographic condiions over time and in various regions in order to
predict the cffecty the wecan envitonment has on fisheries.

Northwestern Arshian Sca oceanographic data obtained from the Wodld
Oceanographic Data Center has heenused o predict areas ol lishery potential in
Oman. Avaslable dats from this Center was carefully examined and stations which
could be used tor analysis were selected for further study. In this way occanographic
factors which affcat the terulity and thuy the tishery potential of Oman's waters
could be exammed  Thaae Lactons include temperature, salimty, densty, nutnent
concentration, and dissolved e gen content ol the watery,

Bleven vertial sections have been worked oot for Oman’s coast, ten in the Arshian
Sea and one in the Gult of Oman (Figure 1) As L oas posuble care was taken to
select sechions trom a aingle year collected by the same rescarch vessed in dilferent
months.  The dats used are mostly trom the ROK S Ducovery (from 1962 and
1963) and allowed the examnnaton of this regiea throgshout the moasoon avle. An
crample of a data secton s presented in bggre 17

Analyais of these vertical sections idieate that the ares from the Kuna Murta
Islands 1o the nothern bp of Mavrah Bsland w the area most strongly intluenced by
upwelhing dunng the southwest momsoon This i cvident from the cold, dense,
homosaline, nutnient ch amd oxygen poor water present north of Masirah Iddand at
A ume (a fortmght apart) when waters ol the southernmaost patt of Oman were
telatively warmer, Jess dense, more ovygenated and had lower nutnent
concentrations

Thiv same regon has a broawd continental shelf which results in at having a higher
concentration of nutnients even vutade the upwelling penod. This region s
relatively fertile all year while other regions have seasonal peaky in fernbty.

A study of arcas of divergence and comergence was also used 1o assist in wentifying
arcas of fishery potental - During January coastal watees mostly converge while
divergence i predominant offshore (Figure 18)  During July, which @ representative
of the monsoon scason, coastal waters diverge and the honzontal gradicnts arc
stronger (Figure 19). In general ths information also indicated that the region
between the Kutin Muria Islands and the northern tip of Masitah [sland s the arca
of maamum horgontal gradionts which indicates that vertical miung i highest in this
region.

A detailed report of these analyses s avalable from the Center,
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The Seafond Section continues & scnd Omani staff for further training in Scafood
Scicace and Techaology in a effort 10 build skills necessary for it's rescarch
programs.  Onc rescasch Technician is studing at the University of Rhode Island for
two years training in Food Scinece.  Rescarch Technician Sabra Al-Mugheiry has
finished the finst year of a two year Fuod Scicnce program in the UK Research
Assistant Lubna Al-Kharusi (Ecology Section) i« in the US.A. during February and
March 1989 to be trained in the procedutes for chemical analysis of scafoud protein,
ash, favoil, and moisture.
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AQUARIUM SECTION

Jonathan K.L. Mce
Abdulrahman Haj)
Ali Salem Al-Jafary
Facil Al-Akhzami
Hamed Saud Al-Mazrouei

Aquarium Attendance Triples During 1963

Attendance figures for 194, the Aquarium's weond year of operation, have tripled
to an estimated 135,000 vaitors. This increase o shown in the numbser of organized
tours from swchool groups as well as visity by individuals and familics. Overall visifor
makeup is approximately one third Omani, one third Indian, and one thitd western
expateiate.

Zaxm and Aquaniums around the world have usdergone a renabsance during the last
thirty years. No longer are they simply a collection of Interesting or curious animals,
but rather an outatanding forum tor cducational, management, and conservation
isaucs which locus upon the displags of living creatures

Oman’s first public Aquarium s growing into the above role as both the lving
displays and their accompanying graphica focus on Oman's bountiful sca life. A
muture of commercally important species as well as colostul reel fishes and
invertehrates are displayed to interest amd delight the viator. Visitor response has
been positive with the most frequent comments asking the question “when are you
£OINg to expand?,

A public Aquanum o of hittle use unless the public s aware of it. As the atiendance
increases show, the public of Oman i becoming aware that the Aquarium w open
for drop by visitors. During 1984 the Aquanium was highhighted in numerous Arahic
and English local publications. These wrntings continue to spread the word that the
government of Oman has made provivion for a public aquarium which can be visited
without prior arrangement,

Collecting oth the Rure and the New To Sclence

The collection of display ammals s an ongoing procesa for any Aquarium and the
Oman Aquarium is no exerprinn, Caly marine e from Oman's waters are displayed.
Bevazc the Aquanun: &5 20l leege by wornd standards, the Aquarium stalf strive 10
add 10 or regularly change displays 1o maintain the public interest. Hopefully a
potentiad visitor could visis the Aquarium as often as once a month and always sce

womething ncw on display.
During 1988 the Aquarium staff made extensive collections while wsing SCUBA

41
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Incal fisheries and marine wience database in the MARC format. The CD-ROM
Bibliophile database uscs a standard format calicd MARC (Machine Readable
Cunaloging) created by the US A’y Library of Congress. Alter cards are printzd the
records are saved onto cur own disks and can eventually be converted 1o tape
format. These MARC recoseis ace far superion 1o our present records [or several
reisons. ‘The present dBass 111 records use fixed length fickls and are 100 wasteful of
disk space to hold complete bibliographic information. Furthermore, they is not
ussble by other librarics who lack our custom designed software. The MARC format,
by contrast, is an intcrnational standard designed for librarics. Librarics with a
MARC databasc cun choose from wide variety of commercially available library
sutomation systems when they decde to go on-line.  Equally importantly, they can
share databases and/or partwipate in the growing number of reguonal and
international library nctworks.
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APPENDIX 2

Table 1

New records for Oman and/or range extensions

Gymaothorax Lavagincus
Skiares grisca

Exhidaa nebulina

Echidns zebra
Gymaothorax nudivomer
Siderea picta

Plotosus specics
Doryrhamphus excinus
Corythoichthys Navolasiatus
Trachyrhamphus bicoarctatus
Scorpsenopais hurbatus
Pterois antennata
Acthaloperca rogas
Cirrhitus pinnulatuy
Pscudin hromis finda
Prxcudochromin leucarhynchuy
Prucdachromis nigroniiiaiua
Pycudix Bromiss perscicus
Prudiwhromis nuov sp
Plesiops nigricans
Chetlodipterus quinguehineatus
Narcine aov sp.

Rhinobatis puacufer
Ciymnura faponia

Anthias conypivuus
Uropierygius voncolor
Apugon Cyanosoma
Chetlodipterus bipunc tatus
Apogon fracnatus

Apogun Lienistus

Apogua multitseniitus
Siphamia spevicy

Myxux capensis
Amphiption nov.ap.
Dawyllus trimaculatus
Duacyllus maryginatus
Chromis specics
Pomacentrus aquilus
Chrysiprers snnulara
Stethojulin species
Malsasoma lunare

Scarus ferrugineus
Chaetodon dialeucon
Chaetinon nov sp
Apulemichihys unthotis

Mursenudac
Muracnidac
Muiscnidac
Murscnubac
Mutecnkisc
Murtacnudae
Plotomidsc
Yyngnathidae
Syngnathidac
Syngnsthulac
WKOTPACndAC
MOrpIC niftae
Scrranidae
Clrthitutse
Pyweudochromidae
Preudin hromidae
Pwcudochiomulac
Preudochromidae
Preudon homidae
Fleriopidae
Apogonidac
Narkidae
Hhinobatdac
Dasyatidae
Anthidac
Muracnidae
Apogonidas
Apogonulae
Apogonidae
Apogunidic
Apogonidac
Apogonidac
Mugihidae
Pomacentrid w
Pomacentridac
Pomacentinlae
Pomuceniridac
Pomacentridac
Pomacentridae
Labtidae
Labridac
Scaridae
Chactenlontidac
Chaetodontidae
Pomacanthidae
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Honeycomb Moray
Grey Moray Eel
Snowflake Moray
Zcbra Moray
Yellowmouth Moray

Catfish

Bluestripe Pipefish
Pipeiish

Double end Pipefish
Bearded Suorpwnlish
Antennata lonfish
Redmouth Grouper
Stovhy Hawlfish
Linda's Dottyback

Nachooch
Nachooch

Rahwah
Deech sl Bahar

Leucorhynchus Duottyback

Blackhined Dottyback
Bluespot Dottyback
Dara Donyback
Whitespotted Plesiops
Fivcling Cardinalfish

Spotted Gruitatlish

Japanese Buttefly Hay

Consprouuy Hawnlct
Uaiform Reef bel

Oolden Striped Cardinal

wo Dot biveline Cardinal

Bodicd Cardinal
Twobelt Cardinal
Smuibwale Cardinat

Cape Mullet
Dhotar Clownfish
Domino Damsed
Blackbordered Damael
Yellowtail Chromis
Sombre Damsel
Foatballcr
Cutnibbon Weaswe
Moon Wirawse
Rusty Parrotfish
Oman Rutterflyfish
Muscat Bulterfly
Yellow car Anget

ia

Fga'ainse
Epaaise
Fga'stone
Fpa'aine
[ ga'aisse
Fga'atve

Ciain

Misht
Misht
Mot
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Odvsus niger
Melichidys indicus
Caathidermis maculatus
Sulllamen fracnaiue
Sicphancicpls diaspron
Ostracion cyanurus
Oatracion cubicus
Tetrosomus ibboaus
Arothion meleagsis
AnnMon sigiiatus
Arothron immaculatuy
ALOINIOR sp.ov
Canthigaster solandri
Canihigaster vaicntini
Dindon hoksnthus
Thalassoma klunczingers
Apogon tacniopherus
Gymnaothoras wpeuics
Adudeldul notatus
Pomacentius cacruleus
Apogon scmiornatus
Asrchamia fucute

Acaaiburidac

Balistidae
Balistidae
Balistidac
Balistidae
Balistudae
Monocanihidece
Ontracindac
Oniractidae
Ontraciutee
Tetraodontidae
Tetramtontudac
Terraodontidac
fetrandontidac
Fetraodintidac
Tetraodontidae
Dusiontidae
Labridac
Apogonulec
Mursenidac
Pomacentsidace
Pomacentridae
Apogunidse
Apogonidae

Yellowdot Surgeos
Mourish kol

Saad Diver
Red-Dutted Bieany

Blcany
Blucsiriped Bleany
Decoraied Goby

Goby

Blucthrost Trigger
Redwoth Trigger
{ndian Trigger
Leatherjackct Trigger
Bridie Trigger
Reticulated Filcfish
Bluciail Boxfish
Blucapol Banfish
Thornback Trunkfish
Guineafowl Puffer
Starry Putfer
Immaculate Puffer
Dholas Putler

Pear| Shatpane Puller
Vakentine's Pulfct
Purcupinefish
Klunzinger's Wraase
Candinalfish

Salalah Moray
Yollowtail Scrgeant
Blue Damwel

Ornate Cardinal
Orangelined Cardinal

Mishi al-aroos

Humarsh
Humarsah
Humarah
Humarah
Humarah
Bughomimee
Sandoohkal Bahar
Sandonrk af Bahar
Sandook sl Bahar
Fugut

Fugul

Fugul

Fugul

Thaban
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