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ABSTRACT

ISquid when spawning attach their eggs to the preferred substrate so that they can develop
well in the selected conditions. Experimental fishing research was conducted by direct
observation of squid activities in the spawning area where squid eggs were attached to
different substrates. The adult squid would first conduct an inspection and then attach their
eggs to the selected substrate. The results showed that squid egg attachment time was
conducted in the morning at 06.00 AM to 07.00 AM for 15 minutes at a duration of about 10-
30 seconds. The number of egg capsules found in squid houses and various substrates in
nature were 1,698 and 1,568 egg capsules. Squid eggs were found at a depth of 1-7 meters

with the most at a depth of 3 meters with 2,718 egg capsules.] ~1 Comment [L2]: Kindly please describe in this
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high-protein food currently only relies on capture from the sea, while the sea has limited name to this organism's name.

J

carrying capacity due to uncontrolled fishing and high pollution in the sea. Efforts can be

made to conserve squid with squid houses. A squid house is a type of basic FAD specifically »"[Comment [L6]: Kindly please include the

designed to stimulate squid to spawn safely and securely. Inside the squid house, there are reference(s) cited for this statements.

substrates favored by squid to attach their eggs. The Squid FADs installed in the waters can
function as a place of nurturing and enlargement, various types of fish forage and play
around the FADs so thatithey can form a new ecosystem at a certain time [1].
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column at night [3]. Furthermore, [4] said that squid usually choose depth and various types

rocks, corals, bamboo traps, coconut leaves, PVC pipes, ropes, plastic baskets, wooden reference(s) cited for this statement.
branches, tree roots, palm fibers, anchor ropes, fishing nets and dead corals at depths
between 1-7 meters. |
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shape and model of the substrate is a round bar on the bottom of the water that is sandy and ..
slightly muddy. Eggs of thick-skinned squid were found in the form of pods attached to the
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substrate. The number of eggs produced in one spawning is between 78 - 551 egg pods or
194 - 2241 eggs in one colony [6].

[Thick-skinned squid attach their eggs to a preferred substrate. However, the phenomenon of
selected substrate selection is not widely understood/known and there is limited information
phenomenon of squid in spawning and selecting substrates on the duration of time,
frequency and number of eggs attached to the selected substrate and recommend the shape
and type of substrate as an effective egg attachment medium to fishermen and government
in squid resource management and the importance of creating potential and sustainable
squid spawning areas in coastal areas that contribute to optimal squid fishing ground.

2. MATERIAL AND METHODS

This research was conducted in the waters of Pute Anging Island, Barru Regency, South
Sulawesi at [coordinates 04° 29' 13" South latitude and 119° 34' 23" East longitude. The

island is surrounded by coral reefs and a few seagrass beds starting from thé South to the

North through the West, while in the East a little to the South_and:to the North mixed sand
coral. The site selection was intended to get an idea of where, squid often spawn in the
waters of this island as well as planting squid houses as substrate media, in addition to
tracing the traces of squid egg laying in these waters.

bottom of the waters must be sandy or coral sand, clear water conditions up to 4-5 meters
deep, the topography of the seabed is rather sloping;.close to coral reefs and seagrass
beds, the current speed in the area is not more than 0.5 knots, often found squid laying eggs
at that location.

the morning and evening using a'hand line. The type of squid caught is thick-skinned squid.

fThe squid house was installed in the water with a 10 mm diameter rope substrate at a depth
of 3-4 meters and stood upright on the bottom of the water. The number of substrate strands
in the squid house is 32 strands. Other substrates are natural substrates that are widely
available in nature around these waters and occupied by squid attaching eggs such as ship
anchor ropes at a depth of 5 and 7 meters, tree roots at a depth of 3-meter, wooden tree
branches at a depth of 3 meters, dead corals at a depth of 2 meters, and chunks of anchor
ropesatadepthof A meter,
The method used was descriptive qualitative analysis (case study) by conducting
experimental fishing or direct observation of the phenomenon of squid egg attachment of
squid during spawning on selected substrates both in the squid house and natural substrates
that are widely scattered near the squid house.
[Data collection was conducted in the morning and evening at [06.00 - 07.00 and 17.00 -
18.00 jin the field using diving equipment [life jacket, mask, snorkel, diving flashlight,

underwater camera). Documentation of photographs and moving images was carried out on -

the water surface to observe and calculate the time, frequency and duration of egg laying.
Egg data collection was carried out by diving and carefully raising the susbtart to the surface
of the water and then counting the number of colonies, the position of egg attachment to the
substrate.

reference(s) cited for this statements.

{ Comment [L13]: Kindly please include the J

country this area is located in.

map figure also included for the sampling sites.

{ Comment [L14]: Kindly please specify the J

{ Comment [L15]: it would be preferable if the

writing of thisreference is in accordance with the
journal guidelines.

-1 Comment [L16]: Kinsly make sure that the

country this area is located in.

{ Comment [L17]: Kindly please specify the J

available the figure of thids decription about squid
house.

-1 Comment [L18]: It would be look better if

»«'{Comment [L19]: Is there any referende(s) about J

this ?

{ Comment [L20]: Please ensure that the English J

spelling of this word is correct.

about data collection, such as how many sampling
collection was conducted,

“{ comment [L21]: Kindly please provide detailed




Information on squid phenomena in spawning areas was also obtained from several squid
fishermen. All data collected were tabulated and then analyzed.

Data collected from observations, documentation and interviews were then analyzed(’(

inductively, so that an accurate picture or final conclusion could be given about what actually
happened. The empirical facts found are then matched with the existing theoretical basis.

3. RESULTS AND DISCUSSION

Adultsquidbeforeattachingtheireggs to a new substratefirstsurveythelocation, no detailed
data has beenfoundonhowmanydayssquid come back to attachtheireggsaftersurveying.
Informationobtainedfromthisstudysaid 3 - 14 daysaftersurveying a new location.
Thesquidsurveyed in groups of up to 4 pars of squid. Thesecondarrival of
thesquidimmediatelyapproachedthesubstrate  in  thedirection  of  theoceancurrent.

Somerotated 90 and 360 degrees, thenstoppedfor .~ a moment,
thenthefemalesquidaccompaniedbythemale moved forward to
checkthesubstratewheretheeggswould be attached, thenretreatedagainafter a

fewsecondsthen moved forward again to attachtheeggsaccompaniedbythemalesquid.
Thesquiddidthisrepeatedlyforapproximately 15 minutes and thenleftthesubstrate. Figure 1
shows the position of thefemale and malesquidwhentheywereabout to: attachtheireggs to
thesubstrate.

A o
S
Desribtion:
A - A" :Movement of themalesquid (back and forth) whenaccompanyingthefemalesquid to
lay.hereggs.

B - B":Movement of thefemalesquid (back and forth) duringeggattachment
Figure 1: Position of male and femalesquidwhilelayingeggsonthesubstrate.

The substrate that squid attach their eggs to is a long round stem with a diameter of 10mm
(rope substrate). On tree roots, squid prefer long root stems of 6-10mm diameter close to the
bottom of the water and hidden. Squid on tree branches prefer twig stalks near the main
stem that are 6-8 mm in diameter and protected from foliage. On chunks of ship anchor
ropes, squid chose rope substrates with a small but elongated size, the location of the
chosen rope was close to the bottom of the water and protected. In the net, fishermen found
squid eggs attached to the bottom ris rope/weight rope with a diameter of 5 mm at a depth of

meters.
Largefinsquideggs are pea-like, white and transparentwith a
gelatinouscoatingthatprotectstheeggs. A colony of eggsthathavebeenattached to
thesubstrate looks like a cage of grapes. Thefirsteggattachmentwasfound in

thesquidhouseonday 35 (November22) afterdeployment and continued to increaseuntilday
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Theeggattachment time was done in themorning at around 06.00 - 07.00, afterwhich no
more squidpairswereseenaroundthesquidhouse.

In natural substrates, mosteggswerefoundveryhidden and protected in varioussubstrates in
nature, so theyweresometimesnot visible fromabove sea level. Thenumber of eggcolonies in
natural substrateswasfound to be 1 colonyeachwithvaryingnumbers of egg capsules.
Thenumber of egg capsules bysubstratetype and depth can be seen in Table 1.

Table 1. Number of egg capsules basedonsubstratetype, waterbottom and sea depth.

No Type of Substrat Seabeed Sea Deepth(mm) No of egg
Material Capsule
1 Ship Anchor Chunks Sand 100 54
2 Dead Coral Coral sand 200 75
3 Wood Tree Root Mud sand 300 390
4 Wood Branch Mud sand 300 630
5 Rope Mud sand 300 1698
6 Anchor Rope Mud sand 500 380
7 Net Sheet Mud sand 700 39

The time of egglayingonthe natural substrate .in thisstudyhas notbeenfoundvalid data,

butmanysquidwerefoundinteracting in themorning at 06.00-07.00 aroundthesubstrate and in
theafternoonwasnotfound. In theafternoon,: squid tended to be in the coral reefarea to
thenorth of thestudysitewhichisanarea of squidfishingactivity. Thedistribution and activity of
squid in thespawningarea can be seen in Figure 2.
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Figure 2. Squiddistribution and activity in spawningareas.

Thefrequency of eggattachment to thesubstratein thesquidhouse has notbeenfoundvalid
,,,,,,, butresearch data saysevery 1 - 12 day Theaveragefrequency  of
eacheggattachmentthatoccurs in thesquidhouseis 3-6 days. Eggattachment to thesubstrate,
squid do itrepeatedlywith a time interval of 10 - 30 secondsforapproximately 15 minutes,

afterwhichtheadultsquidpairleavestheeggattachmentsite.

Thepreferred position of
thesquideggattachmentonthesubstratewasattachedhangingfromtheupperend of thesubstrate
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in themostdimlylitpart of thesquidhouse. In thesquidhouse, 13
substrateswerefoundthatwerechosenbythesquid to attachtheireggs. Thesubstrate of
woodtreerootswasfound to havesquideggsattachednearthebottom of
thewateruntilittouchedthebottom of thewater.

LLargefinsquideggs are pea-like, white and transparentwith a
gelatinouscoatingthatprotectstheeggs. A colony of eggsthathavebeenattached to

thesubstrate looks like a cage of grapes. |According to [7], statedthatthe capsules
whenreleased are small and thenexpand 2-3 times theirinitialsizebyabsorbingwater and
giving a cavity to eachegg. Furthermore, [8] explainsthatafterthesquideggs are fertilized,
theywill be releasedonebyone in gelatin capsules. Thegelatinoussubstanceis a
substancethatprotectstheeggs and isnotfavoredbyfish.

Squid attach eggs based on the sight and feel of the mother on the substrate., The substrate
most favored by the squid is the substrate in the form of bars or sprigs of wood. twigs and
ribbon-shaped substrate, the rope substrate attached to the attractor resembles a'bar and
looks like a sprig of twigs because it is intertwined so that this substrate is chosen by the
squid to attach their eggs. [7] states that the most preferred substrates are those that
resemble ribbons and stems/twigs, the substrate material is not the object of squid attention,
but rather the shape and location of the substrate. The location of the:substrate favored by
the squid is in a rather dimly lit and hidden substrate position. [8] found squid attached their
eggs to rope substrates. [5] found squid egg attachment substrate made of hemp rope. A
squid attractor operated in Bangka Island used a rope substrate and worked well.

[3] foundeggs in squidattractors at week 2 afterunloading in August-September. [8]
December.  Furthermore, [9]suggestedthatsquid™ lay ~eggsthroughouttheyearwith a
peakseasonthatvariesaccording to thegeographicalarea.

Thenumber of colonies and thetiming of squidspawning in eachspawningseasonvaries.
According to [10], eachsaidthatthenumber of eggsproduced in onespawningrangesfrom 78 -
408 eggpodswith a total of 194 to [1350egg capsules and

squideggpodsrangesfrom 380 - 551 with a total of 700 - [2241[Q%g capsules,

eachpodcontaining 1 to 6 egg capsules. In Tanzania, [11], found 180 - 1180egg capsules

withanaverage of 680 egg capsules per individual and in Australia found 218 - |

capsules. Research in Bangka Island waters, foundeggs in squidattractors as many as 820

egg capsules. |

In Table 1, it can be explainedthatsquidmostlylaideggs at a sea depth of 3
metersonelongatedstemsubstratesbetween 6 - 10 mm in diameter. The material and type of
substratewasnot a measureforthesquid, butrather a slightlyhidden and protected position.
[3]foundeggsontheattractor in the 2"weekafteritwaslowered in August - September at a

of 5 - 7 meters. In Bangka Island waters, squidattachedtheireggs to theattractor in October -
December at a depth of 3 - 7 meters|

Thesquideggattachmentactivityonsusbtratoccursduringtheday and didnotfind at night [13].

Similarly, [3] foundthatsquideggswereattached to
thesquidattractorduringtheattractorremovalperiod in theearlymorning. Furthermore, [9]
suggestedthatsquidspawnthroughouttheyearwithpeakseasonsthatvaryaccording to

thegeographicalarea. |
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4. CONCLUSION

Thephenomenon of adultsquidlayingeggsonthesubstratewascarriedout in  pairs in

thedirection of theoceancurrent in themorningwith a time interval of 10-30 secondsfor 15

minutes. Themostcommontype  of  substrateselectedforeggattachmentwas  a

protectedellipticalshapewith a diameter of 6-10 mm at a depth of 3 meters.
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