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Abstract. Detesmination of the fishisg ground can be espected from e waters cond®on that is the
natiat of & speckes. Water conditions aie ussaly described with oceanograohic parameters. One of Che
mndicalors to know the oxistence of o fish speoes = sea sufface tomporature [55T]. Ses merifmce
IEmperabute 5 a0 Imporiant coeanngragtic parameter o determrine the presance of Kabsiavonus el s
g Facimale in anatving Doterdial Bshing press, Sea cuffale (Emperalure 41 [Re Bacds Sed o
Wowember 2017, 55T mngesd from 29 &0 25,59 wih o predomésant temperatee of 29,570, The sep
iurfacs emgsvaluce range in Decsmber 2017 was Betwean 29 and 30T, with @ pradomasant
Termgeraiare of 30T, T 55T reege in Jandary J00E was LT-500C, Wi dgdnenandy of 290, TR sea
surfpos bomparatere mnge & Feboeary ond March did mot differed much frem Janusry, the 55T ranged
fram 27.5 1o 31°C with & domesant leeparaturg of 26°C The K gelaviis mad caughl &0 & lsevgesaning
rara Gf 29 50%C froim Nowembsr 2017 De Marcls 2018 b he Banda Sea nedr Suse Bland. Sea sufface
mempersbure does w0t aflect bhe noawber aad s2e of K. pefoeis s the Banda Sea.

Moy Wenda: &, paldmis, 557, distribution aoea, Tenng grousd, epecies habitat

Introduction. Observation of sea surfaca temperatura bo debact the presence of skipiack
tuna (Katsuwonus pelamis) 5 vary appropriate because K. pelamis is a species whosa
swimming layer is found in the upper layer near the seface. Zaineddin et al (2015)
reported that in Bone- Aoms sea Bay the highest cetch of K. pelarys was obt@ined in
Mav, which was arpund 138 fish setting™. The catch corresponds bo the S5T conditions
ranging betwesn 29.7% and 30.25°C and the chigrophyll-& concentration bebween §,125
and 0.213 mgm™,

Matamiura (1969 divides &, pefamig into sy emlogical levels, namealy post larvae,
prajuvenile, juvenie, adolescent, spawners, and spent fish, According to Walcrom [ 1962 )
the Size of K. pelants BL first spewning/mature gonads in varous world waters i
different. In its devalopment, ¥ palamis will reacn adultsood at tee fourth stage. At this
stage, K. pelamis can reach a length of 3%.1 ©m for males and 40.7 for females.
Amiruddin {1993} sald that in Indenesian wabters is a real relationship betwean the
abundance of K. pelemis and small pelagic fish and plankton.

Gunarse (1985) stated that the habits of K. polamis is clustered while they
actively seeking food. The number of £ pefamis in 8 group ranges from & few o
thousands, Individuals in K. pefemis schooling have relatively the same size. Larger fish
are in & deeper layer with small schoaling, while sl Ash are in the suface layer with a
large density (Trawan 1995), Large siee of K pelamis difecs in their abifity to adapt 1o
srmall gize ina in overcoming environmental changes. By knowing the size of & @ amis,
it cBn see some of e charecteristics in overcoming enviFonmental changes. Remobe
sensing is the science amd art of obbaining information aboul objects, regions or
symptoms by analyzing data obtained using bools without direct contack with objects,
reglens o symptoms studied (Lillesand & Kiefer 1970).
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According o Purbowasess (1995), remole sensing is the scence and &t of
obtaining information asbout objects and their emdronment From 8 distance without
phrysical touch. Usually this technigue produces several farms of iImagery which are then
processed and interprated to preduce useful data Tor applications in agriculiure, lsharies,
maritime affairs, archeslogy and other fields.

Ore effort to obtain informabon about the potential res@@ces of coastal and
maring araas in order to optimize ceastal area management is the usa of remete sansing
technalogy and Geogrophic Information Systems (SIS}, Infermation about obiccts found
at a location on the carth's sarface is taken using satellite sensors, then aceording o the
purpose of the actvities to be carned ouk, information about the object is processed,
analyzed, interprebed and presented in the form of spabial information and  spatial
thematic maps wsing GIS,

Sea surface temperature. Nahude & Birowo (1987} in Dahun et al [Z004) stated that
SET near the South China 583 in the western season ranged from 26 o EE°C, whila in
Eectern Indonecia Betwesn 2B and 10°C. In the eact ceason the SST in eact Indonecia
waters ranged fram 28 to 26°C, while in west Indonesia waters ranged from 28 to 29°C.
According to Weyl (1970) temperature (s & physical guantity thet states the amount of
heat contained in an object.

Monkf (1993} suggests that water termperature wvares both vertically amd
horzentally. Horlzontafly the temperatwe varies acoording to latitude and werticaily
according te depth, Vertical vanations in Indonesian waters in general can be divided into
three layers, namely the mixed |layer at the tap, the thermocline layer in the middle and
the cold layer at the bottom. The homogeneous fayer ranges to a depth of 50-70 m, In
Chis layver there is a mixture of water which causes the termperature of the layer o be
hamogeneous [around 2H2C), the chermodine layer 18 3 fayer whers the lemperabure
decraases rapidy to depth, found in layers of 100-200 m [Figura 1), The cold layer
uslally hows lower temperatures than 59C, 5t a depth of more than 200 m.
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Figure 1, Changes in temperature at different sea depths (Nontil 1993).

Image fea surface temperature. Image of sea surface temperature [S5T) can be
generated frem warious thermal sensors carmied by vanous remete sensing satellites such
as MNOAS-AVHRR, Landsat and MODLS (Moderate Resehution Imaging Spectroradiometer),
Sea surface temperatures that can be montored by satellites are ocsanographic
porameters that have a dominant influence on the existence of marnne biological
resSOUnCes.
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MODIS sensor charactenstics., MODIS  (Modergie Resolution  Imaging
Spectroradiomerar) & one of the mpoctant instrurments in the Terra satelite (EOS &MY
(MASA 2007}, The main purposa of Aqus and Terra is b understand the interrefated
processes between the atmoaphere, the cea and the lavd with changes in the weabher
systern and cimate pattems on earth.

Howewer, becausa the MODIS sensors installed on both sstellites can measure
almaost all land, 523 and air paramebers, their usefulness is very wide, Starong from plant
index, soil meisture, asrosol levels in the air, sea surface temperatere, and chiorophyll
content of the sea. This data will increase understanding of the processes and global
EAnamics that oocur in the land, oceans and lower layers of the atmosphere, MODES
plays an imporiant ke in the development of a global mode! of the earth system, which
is able to predict globel changs quite carsfully 1o help policymakes make importeant
degisions regarding enviranmental profection,

Material and Method

Materials. The materials used in the present study are presented in Table 1.

Table 1
Taols and materials
_ __ Haerial PSRN i .1, - i1 B
1. Furse seiner bust Lized i pperate trasi rings
2 Purse Seane Bet T operated fiching gear
3 kb Sasifimiing Spsfam () Ta Nl cnll The gesaling posdan of & Neking
45 Compass A3 B nkgnpost
5. Waleh &c a dus of Dins
§ Cigital Thermamaies {TPA-10) T measine Eamarales / Ienraeaiun (38a sface lnmessabe|
7. Meter | meadure| Toe sneasure kength of &, gelanns
T makie o satolae imageny o e distibuofion of woa sudace

=] SaaDas 7.5, Surfer 13 k=mpesatae
a Camera A5 & DOCl EEaE L
I Stabonary A5 3 reconding
£ & panarate A% an ohservaion mediem for data colecion of sea surface

| iemperature [F5T) wihen opersting treal rings
13, K pelamis Az 3 sample daba for length and size

Method of colecting date, The method used was survey method with & patkemn,
naEmey;
1, Interview with skipper, crew member, community leader ard field technician.
2. Observation or ebservation of all series af fishing oparations.
A, Documentation of 21 activities or supporing cdata for final practics activikies,
4. Spudy on comparing data's from different Hierature Sources,
The data taken in this final practice activity was divided nto tw bypes, namely 2o
Fallaiws:

Table 2
Data codl ection methods
Mo Thpe of date _Saurce
Primary data
i Position and Bming of ctching K. palamis HBanda Saa
- Amiount of catches of /D pedamis Handa Sea
Lanegth s sz of K. sekhies Banda Sea
Sio sweface Do poraliuig Banda Saa
2 Secondary Data
- bmage of 3e9 surfaoe Lempssalens HILE s e e G afe masa g
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Data analysis

Catch. The catch data which includes the composition of the catch weight and the size of
Che calch species were analyzed Booording Do the cpace scale |latibede and longitude of
catching area) and bme scale (tme cetching period). The number of catches of K.
pelamis grouped in daily and monthly  perieds was comverted in the form of CPUE
(kgfunit); then presenrtad in graphical form, Farthermmore, the distribution of the nember
of catches was grouped into thres, namely mamy, medium and fizw,

Sea surface termperature (557). Hutagalung (1388) suggested thet temperature is a
physical quantity which states the amount of heat fAow contained in an object. Sea
surface temperature data is known by conducting a digital analysis of Aqua MODIS level
2 sarelice images obtained by downlosding sea serface temperature images from the
intemet  (hitp:/foceancolor. gsfe.nash.oov] which have the* be2 e extension then
displayed in the form of PHNG (Portable Maiwork Graphics). The concentraticn of ses
curface Lemperature in the fiching area during fishing opergkion trips can be calcuated
uging the Sealds 7.5 software which is operabted with the Windowsl0 program. The
steps af image processing and 55T are ag follows:
1. Import data
The firsk step is bo Import satellite data that has been extracted. MODIS s displeyed
in the form of 35H products because the one being processed is S5T.
2. Cropping
Recording by satellite sensors includes the recording area that matches the sweep of
the sensor, therefore it i5 necessary to imic the area to the image 52 that the imapge
only containe The resesrch area in the Banda Sea, because Tehermen are only
allaved o catch Tigh on Marine Profectad Ares (MPA) 714,
3. Classification
Claszification iz done o disbinguish land, closds and sea. The sea that is meant here
iz the value of sea surface tempersbore. Givirg calos {color lut) serves bo facilitate
vizusl observation. In the S5T imagea there s a color bar that has an interval of 4°C
and every 1°C has a diferent color so0 it can be seen clearly the difference in
concentration of sea surface termperature in each fishing area. The lowest
temperature on the coor bar s -2°C and the highest is 35°C.
4. Caloulating sea surface temperature
Caiculation of 55T can be done by using the cursor position functian at the point of
fishing area, Curssr position displays the 55T walue, the time of data recording
{sensor) and the @EBitwon of the capturs area.

The image of =za surface temperature that has bean made in the map of the
distribution of sea surface temperature was analyzed visually and interprated by looking
at the distribution pattern of sea surface temperaturs, Date on sea surface temperature
can be wused as an indication of the existence of K. pofamis, Seo surface temperature
distribution is presented in the form of images, then analyvzed by the Seald s program to
obtain the sea surface tempeature rangs, dominent 55T, 55T averaged in sach setting
position which is then presenced in table form.

Relationship of fish catching with S8T. The relationship between catch amnd sea
surface temperature at the same tims and positicn was analyzed by presenting scatier
diagrams, The two vanables are alse presertad in the form of mathematical equations,
namely simpla regrassion equations (Wallpola 19095) as follows:

¥o=a+ by
Whers: ¥: Tuma catch (kg
X: Sea surface tempergture (*C)
a; Intercept

b: Regression coefTicient for sea surface TRmperature
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Ta determing the degres of relationship betwesn the cach vardable and the 55T
wariable, a correltion Bnalysis was performed. The higher the correlation value, the
Batonship between the bwo coefficients is getting righter. Correlation analysis was
performed using Microcelt Ewcel and SPSS (Statictical Package For Sacisl Scienes)
software ver. 25.0. The degree of relationship is expressed by a correlation coeffigent (r)
which is the root of the coefficient of determination [ R

oo Ebn-vf-win-rf
palL r

Whers: ¥ variable ¥
o4 wadue of ¥ feom the regression equation
Y coefficient of determination
‘While the range of the corrd ation cosfficent values is; -1 = r = +1
& close cormelation irs r 2= 0.7 end r = -0,6, &nd the correlathon is mok tight iT) -0.6
= r = 0.7 The tolal cabch, length size of K. pelmis, and profile of sea suface

Eemperabee am then used to predicl potential fishing areas. The three indicabars are

given 8 weighting score with a scoring technigue with the fallowing conditions:

1. 1 on B liching ground obtained cabches that are included in the high category
{=10,001 kg trig™) are given a weight of 5, mediem catehes (5,000-10,000 kg trip™)
are given a weight of 3 and a low catch (25,000 kg Erig™') given weight 1.

2. 1f the K. pefamis cesght ina fishing ground falls into a large size cateqory (=40 om
pes) given a weight of 3, while the small size | =40 cmfpcs) s given a weaight 1. This
grouping of large/small fish refers b Matsumdoto's opinion { 29234).

3. If the 55T Is dominated by the optimum 55T for fishing, then the fishing ground can
be categorized as 4 good Mshing ground and ghven & weight of 3 amd T it 15 not
domimated by the optimum S5T it s glven 8 welightof 1,

Aftar obkaming the weight valuas for each indicater on a parbcular fishing ground,

then the weights are Bdded together. In this case, the three indicators are ascumed o

hewve the same effect on the assessment af a fishing ground. The final step in determining

this fisheng ground is by grouping the combined weight values which are the sum of the
chree indicators inbe three, narmely:

1. If the coembined weight valee is in the highest range, then the fishing ground is
cabtegorzed as a pobential fishing grownd.

2. If the combined welght value is in the middle range, then the fishing ground is
cateporized as medivm fishing grourd.

3. 1f the combined weight walue s in the lowest range, then the fishing ground s
cateponzed as a pokential fishing grownd.

Aesult and Discussion. The amount of &, palamis caught in Movember 2017 to March
2018 teffd to Auctuate. Tha catches in November 2017 and Jarwary 2018 were lower
than in December 2017, February 2018 and March 2018. In January 2008 the catch
amaunt was 372 kg with CPUE of 124 kg unit™, In Decemiber 2017 the highest number of
catches was 11,200 kg with CPUE of 5,600 kg unit”. Whersas in February 2018 the botal
catch was 8,200 kg with CPUE of 2,300 kg unit” and in March 2018 the number of
catches was 5, 300 kg with CPUE of 1, T66.66 kg unit™ [Figure 2],
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Figure 2. Aamount of catch and CPUE in Nowvember, December, January, February, Marnch
20148,

Cally cabches tended to flucheate during the perod of Movemoer 20017 = Mamch 2018
(Figure 3). The most catches oocurred on February 10, 2018 &8 many as 6,000 kg, while
Che lowest catches occurred in Movernber and January becsige thers Was no K. pelamis
catch &b all.
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Figure 3. Daily catches in Movambar, December, January, February, March 2018,

The number of K, pelamis sampled to determine the composition of the length of K.
pelamia In Movemnber, December, lanuary, February, March was 810 individuals by
maasuring 30 samples each after catching. From B10 K. pelamis samples, resulted 91%
small and 9% large individwals (Figere 4). According to fisherman gt Hendari Jcean
Fisheres Port, K. pglamis which are 40 cm or bigger in size, are incuded in the lange
category while fish that are below 40 cm are included in the small size category.
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Figure 4. Satsuwanus polamis size in November 2017 - March 2018,

In Movember 2017 there wers no K, polamas because the shep camied owt fishing
operations close to the Kendard Ocean Fishing Port which was at posiboen 4°01'40%5 -
12259 03E, while in December 2017 & was dominated by small-sized & pedanys which
was almosh 9% while the rermaining 1% was large individuals. [n Januery 2018 the iz
of & pelanys thal deminales was the small sze that reached 94% while the large sized
individuals was only 6%. In Febroary 2018 & cimilar patiem was found in the previous
month, mamely small-sized & polamrs which dominated as mudch 2z 30% and the
remaining 10% were large. Wheroas in March was the same as in December, January,
February, the size of K. polamis was dominated by small size &= much as B7% and the
remaining 13% was represented by lamge individuals [Fligure 5).
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Figure 5. Monkthly size of Katsiwonus pelamis in (a)} Decamber 2017 (b) January 2018,
{c} February 2018, and (d) March 2018,

Sea surface temperatura, Distribution of sea surface temperateres is prasented in the
Banda Sea 2t positions around 0X°0% 185 - 124°45'07E and 047°01'405 - 122°5505E in
the form of imagery showing the distribubion of sea surface temperature clearly by
different colors { pallet) at each different ternperature range. From the overall imagery of
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sed surface temperature produced Chal the sea surfaoe Temperatere in November 2007 o
March 2016 veried frem Che lowest temperature ol 28°C ta the highest of 31°C [ Fgure
&).

Figure &, 55T satellite imagery, a) Nevembar 2007 k) Dacembaer 2017 ¢} January 2018
d] February 2018 and £) March 2018,

The imegery of see surface tempermture in November 2017 (Figure Ga) shows that the
SETin the Banda Sea renged from 29 to 39.5°C, with & dominant temperature of 28 55C
rear the island of Saponda. Satebite images in December 2017 (Figure &b} show thak the
S57T im the Banda Sea was not much different from Movember ranging from 29 to 30°C,
with a dominant temperaiure of 30°C. In January 2048 (Figure &) the imegery of Saa
surface temperature was lower than the prewious month which rangsd frem 27 te 3070,
with a dominant temperature of 29°C In Februeary and March (Figere &d and Ge} the
imagery of saa surface temperature was not much different from January, which was
around 27.5-31%C with a dominant value of 28°C. Waters ware domnated by high and
stable temperatures in Movember 2017, December 2017, Jonsary 2018 @d the low
temperaberes were more common, namely on January 24, January 25, February 7,
February 8, February 9, Febreary 10, February 15, February 16, February 20, February
21, February 22, March 1, March 2, March 7, March 26, March 27, 2018 (Figure 7},
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Figure 7. Dist@ution of SST in monthe (a) Novembar 2017, (b} December 2017,
{c} January 2013, (d) February 2018, {e) March 2014,

Relationship botween sea surface temperature and K. pelamis catches. Sca
surface temperstere can be used as an indicator e determine the existence of a species
of fish in waters. Each fish species has a tolerence of certain temperabee rarge which
are favered for its sarvival so that & influences the presence and spread of fish in the
wakers,

To ses the relaticnship betwesn seas surface tempersture and the presence of K,
pelamis, the in-site capture data was overayed agains. ex-situ s2a surface temperalurg
cleta al e posidan of the area at the @ ne time using SPSS 15, Dala normality test
aed the Kolmogarou-Smirnoy test. The ralationship of sea suface Bmparature 1o the
caich of & pelamis was calculated wsing simple linear regrescion. Simple inear
regression equation was uwsed as an estimatd of the regression model o describe the
surface kempersture of the X, sofamiés catch. Basad on Figure 8, It can be seen that the
Righest catch of & pelsrmis was In 55T ranging from 26 to 31°C.
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Based on the calculation we obtained the regression squation vy = 2E498x +
FE7.99 with a determination coefficient of 4.4% [Figure 8). This shows that the model
used can onhy explain the actual model of 4.4% =0 the rest 5 explainad by other factors
of 95.6% the vales of tHE correlation coalliciant oblained was 0003, which means that
the relationship between sea suface temperabure 2nd the cabch of K pelamis is nok tight.
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Figure E. Relationship between 55T and KASLWoRUs palamis catches.

The ralaticnship between cakbch and non-tight sea surface tempermture is also deardy sean
in Figure 9. In Figure 9 it can be seen that there is no clear pattern that shows the

increase of decrease in catoh if the ses surface temperature rees or Falls.
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Figure O, 55T relationship with the catch of each setting.

The relationship of sea surface temperature Co the length of the X pelamis can be
colculated using simple linear regression, The regression of ¥ o= 0.2095x + 36,517
obtained with a coefficient of @etermination of 4.6%, the walee of the oorrelation
coefficient ebtained was 0.632, which means that the relationship between 58a surface
cemperabure amd fsh length B not cight,. Howewer, besed on Figore 10000 can be S8en a
pattern or trend which shows that small size Nsh are more dorminantly caught at high
Eemperabres while large Fish remain bath at high and low temperaturas.
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Figure 10. Relstionship of SST with length size of Katcuwonus pelamis.

Thera = a pattern that shows that small-sized ¥. pelamiz tend to be casght on warmer
SST while large K. pelamis are caught in warmn and cold 55T, The regression test results
shwed that sea surface temperatare did not affect the amount of K. pefams casght in
the Banda Sea. This is because the 55T range at the time of research [28-31=C) is st at
the temperature of catching & pelan's (FRgure 11).
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Figure 11. Relationship of S5T with length of Kabsuwonus pelamis each setting.

The relationship bebweean catch and non-tight sea surface temperature is also dearly seen
in Figures 12-18. In the figures It can be seen that there & no clear pattern that shows
the inorease or decrease In catch if the sea surface temperature rises or falls per month.
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Figure 1 2. Relationship between 55T and cabch in December 2017.
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Figure 13, Relabonship of 55T with the length of Katsuwonus pelamis in December 2017,

Figures 12 and 13 show the pattern of &, pelamis catches with a temperature range of
28-31.5°C is in the range of 300 kg to 4,000 kg with length ranging from 25 om 00 29.3
cm. But when confronting the results, the temperature rises a lot, but the length of K.
pelamis gecreasss, then the catch decreasng and the temperature continues o nse and
the length of the X, pelamis mcraases,

Figure 14, Relationship betwean S5T and catch in Janwary 2018,
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Figure 15, Relationship between 55T and the length of Katsuwaris pelams in January 2018

In January 2018 the catch of K. pelarms decreased bub the tempgeratune increased and
the size of K, pofamis also increased, with a temperature renge of 30.8-31.82C, Catches
ranged from 50 to 200 kg, with @ length range of 27.8-35.2 cm,
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Figure 17, Relatisnship of S5T and length of Katsaiwvenue pafams in February 2018,
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In February 2018 chat shows that &1 hagh temperatures the range is 29 .8%C o 30.1°C,
the catch decreases in the range of 6000 kg o 250 kg, but the sire of the length s
stabla, namealy the range of 29.3 to 35.3 cm.,
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Figure 18. Relationship of S5T and catches in March 2018,
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Figure 19. Relationship of 557 with the length of Katsuwanous pelamis in March 2018,

In March the remperabre fluctusted B2 well &8 the catch and the length of K. palamis.
When the temparsture raiced e calch decreases but in March there is ko &n increase
in temperature but alse of catches, from 100 kg to 1,700 kg, With a temperature range
aff 28.2-31.79C and a decent lepgth with 8 range of 27.5-38.7 cm i8 clogs to the size of
40 crm.

Variability of K. pelamis calefres. The highest number of catches was in December
2017, then following February and March 20186 and lowest In Movember 20017 and
Jaresary 2018 (Figure 2). However, tuna caught in Febrwary 2018 was skl compared to
March 20018,

The dally catches in February and March were almost the same, DUt cumslatively
the tuna fish catch in February is higher than in March, This is becauss the data collection
in March did not reach the 307, because the ship that was used as the research had
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adlready taken 11 trips and had &ready been distribeted for the distibutiion of books or
che distribution of salares of Tish catches during the 11 erips.

Loy cabches in November 2017 and January 2008 are des bo the fact thet ships
operate very close to the Port &nd while operating In Breas close to the land of Saponda
it s very rare for K. pefamis to be caught, oniy twna and other small pelagic fish were
caught,

Figure 4 ghaws that the prepetion of large-size fish obtained in trawl fishing trip
perods From Mowvember 2017 to March 2018 for K. pofams was only 9% (2,520 kgl of
the tokal cabch of 28,000 kg. The catch in December 2017 with large size specimens was
only 1%, 6% in January 2018 and in February only 10% and in March 2018 onhby 13%
(Figure 5}

Temporal and spatial distribution of 55T in the Banda Sea. [n general, the 55T in
the Bends Sea in November i@ warm, bub in cerain regions it is dominated by bow
temperabres. Then in December 2017 the termperature remains the same but warmer
Ehan the previeus month. In January 2018 it decressed by being dorminated by fow
Eemperaberas. Whereas in February and March 2018, most of the Banda Sea area tends
ko warm up agein but entering the late March, the temperature returns to decline even
Ehough o certain ragions low temperatures are still recorded.

The sea surface termperature in Movember 2018 is warm due to the southeast
mensoon. In December 2017 - fanuary 2018 it i5 still the southeastem monsoon season
but there are a8 few weesks of big waves and bad weather so that sometimes changes in
temperabee and Februany to Manch 2018 found drestic temperatere fluctuations such as
from February 22 to March 2 and March 18 to date March @7, 2018, This Is closely related
£o the emergence of the ransitisnal sessan in Febroary and March.

Deterrnination of the <ea fuface temperature range for each fiching operation
using satellite imagery still has weaknesses. Tha large sweap of the MODIS sensor results
in the S5T range beng obtained in a large area (low resolution). In addition, the Agua
MODS satellte surrounds the earth &t night so that the S5T data at the time of the
fishing operation 5 still inaccurate becase fishing operations are anly caried out at
riight. Howewer, changes in daily termperature in trapical waters are not very significant.
Eiffect of 55T on K. pelamis catcihves. The range of sea surface temparature at the time
of the shedy ranged from 28 to 31°C. This condition proves that K. pelamis can still
tolerate cokd sea surface temperatures of 28%C and hot temperatures op to 3190,
However, the most catches of X, pelamis are found in the temperatuns range of F9-30°0C,
This shows that the temperature suitable for catching K. pelamis in Banda Sea s 29-
30%C, Ne catch at 55T abows 32°C is probably dua to tha fack that buna going to swim
desper so that the trawl net cannot reach it. Based on information frem trawler ring
fishermen in Kendan, the trawl fishing gear opermted 2t a depth of approximately 100
meters,

Im the results of statistical calkculations it cen be seen that only 4.4% of 55T can
predict the catch of K, pefamus o the Banda Sea, To get more complets results, a
calculation that involves other water charactensthcs, such as current, salinity, chlorophyll-
&, and others is nesded. Besides that, the influence of technical production factors swch
as the skills of fishermen, fiching gear, etc. is needed in further studies.

Based on statistical tests as presentad in Figure 10, 557 does not sgnificantly
influgnce the length of K, pelamis, However, based on Fgere 11, there s & pattemn that
shows that small-scale K. pelarmmis tend to be caught on warmer 55T while large K.
pelamiz are caeght in warm and celd 55T, The regmssion test results showed that sea
surface temperature did not affect the amount of & pefarys cought in the Barda Sea.
This is becowse the 55T mnge at the time of research (28-319°C) is still at the
temperabee of catching K. pedams,

Distribwtion of K. pelamis fishing areas, The potentiel fishing ground for catching K,
pelamis routingly during November 2017 - March 2018 & in the Tar Banda Sea FAD.
Furthermore, the fishing ground during Movember 2007 - March 2018 & found in FADS
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near Saponda Tsland. This s based on the frequency of sccurrence of potentigl fishing
ground categories moce Trequently compered o moderace and poor Ashing ground
categones. Whike the medivm category fishing ground i in FAD= near not far from
Wowani 1sland, Central Saponda, North Saponda. Thic is based o the incident, which is
where the frequency of potential Mishing ground categories is shightly lower during the
pered Movamber 2017 - March 2018 (Table 3},

Table 3
Evaluation of fishing ground based on number of fish, size and distribukion of S5T
Fishing ground category [Momth )} Comtvned
Mo Fishing fishing
' ground Movembar [December fanuary February Mach ground
categary
S?:iﬂ:? x =. Poor FMedium 3 Foor

2, fanda Sea FMedium Potential  Medium  Potential  Potential Potential

The most potential fishing position was obtained in December 2017, namely in the Banda
Sea, In January 2018 there was less potential fishing grownd for K. polemis in the Banda
Sea. The pobential frequency of fishimg ground in December 2017 was more freguent
when compared to February 2018 and March 2016, This could occur because in
December 2017 the ship ooerated far away =o that many fishermen carried out fishing in
Ehe Banda Sea Different from the beginning af January 2018 more ishermen caught Ash
near the port, which is near of Saponda island because In that month there were lots of
tuna but less K, pelamis and even rarely got & pelamis, only tuna, kite and other small
pelagic fish, but more efficient for costs because the ship operates far requires a fairly
large cost different from the ship operating close to the land,

Conclusions, The distribubon of 55T in the Banda Sea from Movember 2017 bo March
2018 mnged from 28 to 31°C. In November 2017 the 55T in the Banda Sea ranged from
29 to 2%.5°C, With & dominant temperatere of 29.5°C near of Sapomsda Islend but no K,
polamis was caught, Satellite imeges in December 2017 showed thet the 55T in the
Banda Sea was not much different from Novermnber ranged from 29 ta 300 with a
dorminant temperature of 30°C ard catches of & pefamis ranged from 300 kg o 4,000 kg
with a length of 25-29.3 em indiuidual™. In Januery 2018 the image of Sea surface
[emperabre wWes lower than the previoss manth with a renged of 27-309C With a
dominant 25°C and the cateh of K. pelans rangedBrom 50 bo 200 kg with a length range
of 27.8-315.2 cm. In Fabruary the image of the sea surface temperature ranged from
20.8°C to 30.1°C and the catch of ¥ polamis ranged from 6,000 kg to 25@3ka, with a
length ranging from 29.3 to 35,3 cm. In March 2018 the image of the seca swface
temperabee ronged from 28.2 to 31.7°C, and the cotch of K, pelamis ranged frem 100 to
1,700 kg with a length rangs of 27.5-38.7 cm.

Sea surface temperature bas no significent effect on the number snd size of
caught &, pelamis in the Banda Sea, However, there s a pattern or trend that indicates
that srmall size fish are more predominantly caeoht ab high temperatures while lage K.
pefamis can be cawght in warm and cold waters. The biggest catch of K. pelarmis was in
Ehe SST range of 29-30°C.

Potantial catching area of K. pelamis was in the surrounding waters clese o tha
hunidng island or 3t & paosition around D3%*09'185 - 124°4507E, becaute in Decermber,
February and March there wers significant catches in that position.
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The sea surface temperature effect on the length and size of
skipjack tuna (Katsuwonus pelamis) catches

ORIGINALITY REPORT

/s

SIMILARI

S Ay 1o

TY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY S

OURCES

Edem, Edem Thomas, Odey, Christopher
Ogamode. "Condition Factor, Food and
Feeding Habit of Chrysichthys nigrodigitatus
(Siluriformes: Bagridae) from Lower River
Benue, Makurdi, Nigeria", Asian Journal of
Advances in Agricultural Research, 2019

Publication

T

=)

www.bioflux.com.ro

Internet Source

T

e

jjiset.com

Internet Source

T

-~

www.mdpi.com

Internet Source

T

o

www.globalscientificjournal.com

Internet Source

T

courts.mt.gov

Internet Source

<1%

=

Tarig Masood Ali Khan, O. P. Singh,. "Recent
Sea Level and Sea Surface Temperature

<1%



Trends Along the Bangladesh Coast in
Relation to the Frequency of Intense
Cyclones", Marine Geodesy, 2000

Publication

Www.iaeme.com
E Internet Source <1 %
n Rosalina Palanca-Tan, Sheila Bongat-Bayog. <1 .
nre H : 1 1h 1 /0
Fishing and Rural Livelihood: A Philippine
Context", Open Journal of Animal Sciences,
2021
Publication
123dok.com
Internet Source <1 %
repository.ung.ac.id
InteFr)netSourcey g <1 %
N Fakhri, L Supenti, G Prabawo. "Overall <1 y
equipment effectiveness (OEE) analysis to ’
improve the effectiveness of vannamei
(Litopenaeus vannamei) shrimp freezing
machine performance at PT. XY, Situbondo-
East Java", IOP Conference Series: Earth and
Environmental Science, 2019
Publication
scindeks-clanci.ceon.rs
13 Internet Source <1 %
www.worldfishcenter.or
Internet Source g <1 %




doc.tips
ﬂternet SouFr)ce <1 %
ROBINSON MUGO, SEI-ICHI SAITOH, AKIRA <1 o
NIHIRA, TADAAKI KUROYAMA. "Habitat ’
characteristics of skipjack tuna (Katsuwonus
pelamis) in the western North Pacific: a
remote sensing perspective", Fisheries
Oceanography, 2010
Publication
eprints.gla.ac.uk
IntFe)rnet Sourge <1 %
lies.www.ecn.purdue.edu
Internet Source p <1 %
january-calendar.com
JInternet Soz/rce <1 %
journals.plos.or
JInternet Sourcep g <1 %
Edward R. Abraham. "Chaotic stirring by a <1 o
0

mesoscale surface-ocean flow", Chaos An
Interdisciplinary Journal of Nonlinear Science,
2002

Publication

Exclude quotes On Exclude matches Off

Exclude bibliography On






