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Mbstract, The appearsce o humphac wheie (Mogaonea no@Bangiae) in asr Waters, Tsionssia,
fecated In the Eastern bndian Oceam, & one of e nes ndngs in he manss grolected anea of Paama
Steail aad the Eurrounding caa of Alor regansy. Snng J0IS, ahan e Watare of Aae fegancy Pavs haon
designabed as @ maring profectsd area, M mosdeangioe specimens hawe never Been found i these
wolers. The mesearch aimed b Wach Dheir Drajectory, Based on Do-doednognapdy predictians, @ the
mafsd pretoctod a0 of Pantar SUrait amd bE cofrouning son. TR seseorch ucad 3 Mald data Sumsay,
ard database sources ke the Cop=recus Marne Service Data, Ago Floats and GEBOO data. The Beld
survey waa cenducted frams March to Decenber 2020, The resolts of the resemch showed that around 15
M. movasanghas speomens crossed the Aor waters on Decombsr 1Y 1020 @ the pltemosn, from 0500
to 0545 prm. They were jumping abowe the water swriace for abowt 3 seconcs and diviog o the sater,
fhen ey mere resppearesg at the weter surface for pbowt 5 mewites and jumping sgeen for aloarl 5
secomds, The mordinabes of the apprarance wers -0 12386 Intibude and 134, 04158 kbngfude, The
average ahysical factnrs of e walers were: 3 &0 Sirface Temperaloe fasgey fom 2% W 31 a
chiomphy® comtent racsging betasen 3,2 end 0.8 men m'; & waters depth of =50 m, and & speed of the
waler surface curments of 0.2 ko Gf m 5!, The type of deminant zoocplankion fousd (e the onsstacean
froemy tha gyl Asthropnda, with a densay of 1957 individuae L, Trese findings will infarm rhe
polcEs mecerning b M. mesaeanglias proleciion m the Ak wakes,

Moy WadE: B0 graphic vanabiad, Famola corang, Pastas Stait, masmalo.

Introduction. Indonesian waters are inhabited by 31 species of cetaceans [whale,
pompoise;, dolphin), twehe of which being wheles and the others being dolphins and
dugongs [(Dugong dugang) | Rosas et al 2012}, Both resident and migrant, these specics
are dstributed throsghout the coastal waters, towards the deep sea zone (Salim 2001).
Severnl species offFtaceans are trise migratory, using the Eastern Indonesian waters &5
a migration roube from the Indian Ocsan to the Pacific Cosan and vice-versa, crossing the
waters of e Komoda [€lands, Solor-Lembata [(East Musa Terggara], Banda Sea
(Moliccag), Sourheadt Selawes Morth Sulswesi and Papus {Sorong and Fakfak) (Salim
2011). The waters of Eastern Indonesia, particulardy in several inter-idand deep canals,
are ascumed to serve B Ehe enlbry point for the migrafion routes of marne mammals
{cataceans), such as whales and dolphins,

Mowadmys, the protection of marine mammals is a priprity for the marine biology
research, beng based on the study of migratory and distribution patterns, especially in
the cetacean’s case (Dréo et al 2019). The decrease of the population of cetaceans is due
to the influence of human activities, mesulting in pellvtion and envimnmental destruction
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{Bejder el al 2019). The humpback whale (Megapiera novasanglias) (& 8 cosmopolitan
specied that exisrs in all major ocean basing, from tropical te arctie waters [ Clapharn
1992; Dawhin 1959; Secchi of 8l 2011). According o Saveral studies, M. nolasangiiae &
aree ol the aver-hunted spacies, which cacses a significant decrease of it populations in
the southem hemisphere, including the South ERlantic and South America [IWC 1998;
Chittlaborewgh 1965; Findlay et al 2011; Secchi at al 2011),

The waters of tha Alor Strait and its surroundings are lpcated in the Provinca of
East Musa Tenggara, which is one of the areas of the Indonesian Exclusive Economic
Zone [ZEEI)}, next bo the west coast, Timor Leste and Australia are on the trapectofd of
the Indonesian Thmughflow, considersd the confluence of two curment masses from
khe Pacific Ocean and Indian Ocean (Putre et al 2016).

The wabers of the Alor Strait are unique, with dynamic oceanographic varables.
Significant changes ocour bn the sea surface, due o the vertical temperature vardability
and salinity during the southeast monsoon season. The dynamics of the waters in the
surface laver s inflesnced by the monsoon wind pattesns, determining the upwelling in
Ehe Savl Sea waters. The precess of clirfing up Bhe water masces {upwelling) affects the
lHving eonditions of the phyteplankton, the hydrology and the puetrent earichment in the
waters (Sedisdi 2004; Packard et al 2005). Among b modt significant impacts of the
upweling are an increased fertility [abundance of plankton as natural food) and an
increased 2ea water termperature {warm), providing comfort e 8 group of cetacean
species, Including the M. nowvaeanglae and the bottie-nose dolphin (Tursioos fromcefus ),
which are migratind te the waters of the Alor Strait [Muajiyanos et al 2017 ).

The Algr Strait is part of the Pantar Strait Conservation Anea and its surrounding
S-Eaalll:h ka5 been arranged in the Ministerial Regulation Mo, 5/KEFMEN-KF/ 2015, by
the Minietry of Mardne Afais and Figheres Republic of Indonasia. The appearance af the
A powdeanglize in the Alor Strait walers was initially informed By come Rsharmen in the
locatien. The fishermen reported the infocmetion to the resesrchers, go further
ranitaring Bnd research on this species could be eanducted. Thersfare, the abjactive aof
thiz =tudy was o design and implement a monitodng research experiment on AL
novacanglise In the Aloe Strait waters, wsing the field observation of the bia-
aoeanography.

Material and Method

Descriptian of the study site. The ressarch was conducted in the Pantar Strait, Alar,
East Musa Tenggara frem March to Decembar 2020, The field sunvey mathod, moditied
From Dharmadi et al {2017} and Mugneanto et &l (2017), was the zig-zag track method
wsing a boat of 10 GT with twg observation decks, invalving twe gifferent groups of on=
deck ohservers. Water samples were taken at avery cgtaceans appearance evenk, in
order to determine the plankton distibution, Field photography documentation of
CEtBCBANS Appearance was also perfarmed for further BEntification. Pictures were taken
using Canon camera and drone. The ship was treveling at a speed of 7 to 8 knots on each
survey trajectsry. The map of the research area can be seen in Figure 1§83

Regamding the processing of Alor Strait cceanographic data, the Aqua MOCIS
tModerate Resolution Imaging Spectroradiometer) satellite image data, Copermicus
Marine Service Data, ARGD [Armay for Real-Time Geostrophic Jceanography) Float and
GEBLD data (General Bathymetric Chart of the Ooeans) wers usad, The dakta wera
processed using the ArcG1S 10,8, applying the krging interpolation method (Wirasat@Eh
gk al 2020; Hartgko 2030; Hartoko et al 201%), Data processed in the study are the sea
surface temperature, chiprophyll-a, cwrrent speed, wind speed and depth. Data
processing was corried out at the Marine Geomatics Research Laboratory, Diponegoro
Urniversity, Semarong,
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Figure 1. Map of research locations for Megapters novasangliae in the Alor Strait (MMAF
DPecras 2015),

Raesults and Discussion

Appearance and distribution of the M. novacangliae in the Alor Strait. Thif@tudy
discovered three points of the M. novocanglice appoerancs in the &lor Strait, they can be

seen in Figure 2,
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Figure 2. Appearance of Megactea novaeangiiae at Alor Strait.

Figure & shows the of appearance of M. novaeanglae at each observation point, The
appearanca of the M, rovaganglize in Alor waters acourrad in the aftemoon from 05,00 to
05,45 pm on December 1% 2020, which was precisely during the rainy season in
Indonesia, M. novoc@lyias appearance ovent ab cach point was recorded in the pictures
presented in Figures 3, 4 and 5.
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Figure 3. {&, B, C & D) The appearance of a Megaptera novasangliae with jumping

behavior at the Point 1 {ooordinates 124, 063249E° [ongitude and 8. 123085 latitude)
orginal).
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Figure 4. (A, B, C & D} The appearance of a Megaptera novasanglize with jurmping
behavior at the Point 2 [coordinabes: 124,0094 35" lengitude and 8.152566" latibede}
toriginal).
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Figure 5. (&4, B, C & D) Appearance of the Magapters novaeanglias with Salte's demeanor
and thraw his body into the body of water at the Point 2 {coordinabes: 1240194 35"
longitude and 8.152566 153566" latitude ) (griginal}.

The appearance of the M. novecangloc ot threo points in the Alor Streit waters had the
same behavior, it was jumping over the ssa surface, slamming its tail into the water,
flipping and hitting its body in the water, which cen be seen in Figeres 4, 5, and &, The
M, novasanglias wes jumping over Che sea serface wwing s elongated pectoral Nirs
durirg maneunees and Saam back into the water, then came back 1o the water sprface for
about five minutes, Jumped back for aboul Mve seconds and seng (made a8 sound &t the
se3 level]. The map of the 2one of the M. sovaeangliae appesrance s shown in Figure 6.
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Figure &, Map of the appearance of the Megapbers novecanglioe In the Alor Strait.

i
AACL Bipfue, 021, Vokams 14, 1um! | &
UL s S oo A L, . i e |




According 1o several studies, M. novasangiiee leaps ool of the water (Jumping throwgh
che seawater), hits the serface of the waber with its long Ans, then hits che water Swrlface
with itg tail (lobtail) Bd freeres in a wertical pogition with it head above he water
[epyhop); it breaks throuah by swimming from the depth ko the surface of the wabar at
an obligue angle, then jumps inte the air at a vanable angle (of slope upte 0 degrees),
ovar the sea surface{Clapham 2000;89alwin 200&; Fish & Battle 1995; Parsons et al
2008; McSweanay et al 198%; Zerbini abal 2004; Calambokidis & Badow 2004; Kigkr et
al 2020; Mohehbi-Halkhoran gt al 2019). Then, it otates on its leng axis, landing on its
back with its belly rising up and eventually singing. Singing is an important point of the
M, noveeangiae social behavior, comsidering that the sound can be reated to the
intresexwal competition and/or intersexual sslection,

The bubercles of M rowdeangize in frent § its boedy are used as an enfipneed
Afting dewice Lo contrel the water Aow over 115 Ting and maintain the I &t Righ angles of
artack. The morphalegy of the fin exhibits high maneuverabilicy relaced {3 itz unigue
feading behaviar. It eyeballs are similar to ather cetaceans and show Bdaptation to
diving and migration, §Etributing o the perception of temperakture, pressure and light
differences (Woodward et al 2006; Hampe et al 2015; Rodrigues ek al 2014).

The group of the M. novacangiae found in the Alor Strait during the rainy seeson
in Decernber 2020 was assumed to have migrated lrem the Atlantic Doean and Australian
seawaters. This was due be the appearance of the M. aovasanglise in the Aler Straib
waters with a distance of £700 km from Australian waters, migrating for food and
mating. According to Paksball et al (1997) and to the IWC (1998), M. novaeangBe could
cover a distance of 8,000 km frem the breeding arounds, inthe croplcal rones, fram July
to October In the spwthem hemisphere and from December to March in the narthern
hemigphare. In order to gain encugh strength and body mess Tor giving birth and
intensively breacifeading their bebies for <everal months, the pregnant M. novasanagliae
famale could swim thousands kilometers to the nubrfent-rich arckic or mid-temperature
wabkars, where they could find their foad. Usually, the pregnant M. Asvasesngliae Parmala
arrives earlier than other whales which are not pregnent ar in their adolescence peariod
(IWCink humpback-whale 2021,

According bo Craig et al {2014), the pregnant M agveeangiae lemale sesks for
recessed waters (bays) to give birth so thet its newborn can be protected. Based on Lhis
research, consigering the condibdon of the Alor Strait waters which are protected and
close to coastal areas, It I1s assumed that one of the reasons of the M novasanghiae
appearance In the Alor Strait waters In the rainy season of December 2020, was
themigration for reproduction or giving birth, Furthermore, considenng ks group sehavier
{throwing its body in the air and diving by poking its tail in the water opening its mouth
at the water surface and releasing large bubblas in the waters) £ can b2 assumed that
the M, novesanglias migrated for feraging and mating in the Alpr Strait waters, This
research fournd and identified mooplankton from thres casses of of different phyla, at
Ehres points where M. rovaeanglise specimens were observad, The dass of Crustacea of
the phylum Arthropod was represented with the highest dendBy of zooplenkton. A total of
1,957 individials 1 were found at the three points, as it can be seen in Table 1 and
Figure 7.

Table §
[ansiby of zooplankton at the Peint 3 on the appearance of Megapters novaeamgliae at
&lor Straic

aT T. Tils

FooNankt Class ) aTE e sT3 wlal
Probozss Sareading 130 127 145 A0

fnmalida

¢ Srniiinte) Palychaeta g5 ao 72 197

Arthropeda Crustssss 677 647 633 1957
Moilusca Gasl:rnp-m:la 112 145 105 362
Echinodermata  Ophiuroides & 10 23 39
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Flgura 7. (A, B, C & D) Diversity of crusfacea daminant at the Point 3 of the Megantera
novasangiae appearance {original },

According to Mybakken (1992], the zooplankton speces which are the most impertant as
fish food are from the class of the crustaceans, belonging to the arthropod phylum.
Crustaceans are animals that have cells conssbng of chitin or calsium, which are difficdt
to digest, Crustaccans can be divided inbo 2 groups: Entomostraca or low-lewel
crustacesns and Malacostracea or high-level crustaceans,

Sccording to Werth et al (2019), Burkard et &l (2015} and Chen (2012}, M.
movasangliee has cranial elevabon, i.e, the expulsion of filkered water begins with a small
splash in the anterdor of the mouth, fellowed by a continuous outflow in Che middle or
posterior area of the mouvth apart from the splash in the mouth which is free of
Eurbidence during swallowing.

The submersion of the M. povasangliase head creates 8 wartex in the underses and
wabker surface, large enough for the purpose of gathering prey, such BS groups of Srall
shrimg and small fish to eat. Duee to the abundanca of zooplankion of the class Cruestacea
at the three points of the M. rovaeanglise specimens appearance, it can be assumed that
one of the reasons of their appearance in the &lor waters s migrating for food. This is
because the type of plankton from the crustacean dass is part of the cetaceon diet,
incheding the M, novacargias,

Creeanographic I'Iil’ﬂ'l'ﬂ suppaorting the appesrance af the M. rovaesanglise in
the Alor Strait. Ocesnographic variables swch as sea depth temperature, chlorophyll-a,
eurrent velaeity Brnd the waters depth are impoartant indicfors in supparting the precenos
of cetaceans in a waterbody (Balance et 8l 2006: Tynan ef &l 2005; Colades ef al 2002;
Hamazaki 2002, Praca et al 2009}.

Alar Steait is still influenced by tha waber mass of the Indian Ocesn and e Pasific
Deman, which makes ik waters quite sensitive te emperature changes, especially ak the
points where the M. nowvaeanglise appears in Alor Wabers. Researdh resulls ablained
Ehrough ARGO {Array for Real-Time Geestrophic Oceanography) data analysis showed
that the monthly average of the sea water temperature from 2006 to 2020, at a degth of
0 to 209 m, ranged from 1B.0 bo 28.0°C, which can be seen in Figure 8. The monthly
average of the sea surface temperature data processed through Agua MODIS [Moderate
Resclution Imaging Spectrodadiomeater) data ranged fFom 25.0 to 31000, a5 in Figurs 9.
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Figure B. Yearly average of seawater temperature at & depeh of 0 to 200 m, at Poing 3 of
the Megapiera novasanghae sighting in Alor Sorait,
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Figur= 9. Monthly (1-12] averege of sea surface temperature 2020,

ARGD and Agua MODIS data, the resesrch determingd Chat the average depth
and Surface lemparatore in the alor Strait waters, indueding it% surrounding seas Bt
the tropics, are still in the normal cabegoey Tor the emergence of cetaceans, especially the
M. novaeangiiae. This is supported by the research of Houser et al (2004}, which explairs
Ehat ab bee bropice the sversge temperalure rangs at the time of the appearance aof
cetaceans s bebmesn 20 te 31°C. Forcada et al (1996) doecumented the preferred
tempersture for cetaceans s ranging between 22.3 and 26.39C (aversge 24.290C).
Consistenty, the same sea surface and depth temperature values for the presence of
cetaceans in water bodies were determined by other studies [Laran & Gannier 2008;
Gregr & Trites 2001 ; Hamazakli 2002; Doniel-Valcroze et al 2011), as ranging from 224
ko 26, 7°C {average 23.08°C), Putra et al [2016) found the sea surface temepersture of
the appearance of cetaceans in the Savu sea walers in the range of 30 1o 31°C, The
average distribution of chlorophyll-a and the sverage monthly sea surface flow velocity,
Beced an the reqults obeained durng 2020 fram the A3 MODIS date anarysic in the Aler
Strait seawater, ranged from 0.2 to 0.8 mm m'? and from 0.2 to 0.6 m 57, respectively,
&z in Figure 10 and Figure 11,
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Figure 10. Manthly average -n'r seawater chlnmph-,.lll a zﬂll:l al Alor Strait,
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Figure 11, Monthly (1 1o 12] Alor 's'[rarr s current speed Bu'-er-:ge in A2,

The ressarch found Ehat the aversge chlorophyll-a and the measn sss suface flow
wvelocities for Ehe emergence of ectaceans in Alar waters were ranging fram 0.1 1o 0.6
e Y and from 0.2 o 0.6 m 2f, recpectively. To this extent, it can be concluded that
the average range of chiorophyll-a and the everage flow velecity in the Ador Strait ane still
eategorzed as normal for the emergencs of cetacaans in the Alar Strail.

The appearance of the M. meveeangliae in the Alor Strait was located at
approximately 7 to 12 km from the coast, with a depth of more than 50 m. Acecrding bo
certain studies (Pubra et al 2006 Salim 2011), cetaceans, especially whales, were found
in e Savu Sea waters at 8 depth of less than 100 m. Tre depth modeling of the waters

where the M, novsesrglise was fMund in the Alor Strait used the GEBCO data, as in
Flgure 12
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Figura 12, Depth at thres obsereation points at Alor Strait,

Conclusions. The results of the ressarch showed that arpund 15 M. novaeanglias
crossed the Algr waters in the afternoon of December 1 2020, from 05.00 to 05.45 pm
with a mating behavior, The coprdinates of the appearance were in; B, 123086" lattude
and 124063298 longitude., The aversge physical fackors of the weters included : the sea
surface temperature renging from 25.0 o 3EBC, the chlorophyll content ranging from
0.2 to 0.8 rmm m % the waters depth =50 m, the surface water currents 0.2 to 0.6 m 5.
The dominant type of rooplankton foursd conssted of crusteceans from the Arthropoda
phylum, with & densicy af 1,957 indviduals L. This fAndings will support the M.
favasanglise species protection in Alor waters- the Eastern of Indian Ocean, Indonesia
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