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A device that prevents the loss of catch
from a trawl designed to work on a small vessel

Konstantin E. Khmelnitsky™, Mikhail N. Pokusaev,
Viadimir I. Fomenko, Konstantin Ya. Sautenko

Astrakhan State Technical University,
Astrakhan, Russia, chuchera80@mail.mB

Abstract. Improving the technology and design of fishing gear for fishing aquatic biological resources by small vessels is
of practical importance in the development of fishing in inland waters and coastal areas with shallow depths, as well as in
regions where shallowing of reservoirs is observed. The development of aquatic biological resources in the shallow part
of the reservoir is especially important for the delta part of the Volga River and coastal areas of the Caspian Sea in con-
nection with the shallowing of fishing areas and a drop in sea level. The organization of fishing at shallow depths and
coastal areas is possible not only with stationary fishing gear (traps, set seines), but also with trawling fishing gear. One of
the most serious problems in the development of trawl fishing by small vessels is the imperfection of the trawl design due
to loss of catch both during trawling and when lifting the catch on board the vessel. The improvement of the design or ad-
aptation of existing fishing gear for use for industrial fishing purposes in the organization of fishing by small vessels
makes it possible to catch fishing objects not only in the form of clusters, but also shoals of fish distributed throughout the
reservoir with a low concentration. Some observations of the effectiveness of fishing with the hand-held delirium of ama-
teur fishermen show that fishing with relatively small trawls towed at a speed of 0.3-0.8 m/s in shallow water along the
coast may be a promising direction for the development of fishing carried out by motorboats. To meet the needs of indus-
trial fishing in the Astrakhan region, which is mainly produced by small vessels represented by boats with outboard mo-
tors, the idea of using a trawl as a fishing tool is being developed, which is planned to be designed taking into account the
characteristics of shallow water. Due to the alleged certain features, which include the inability to sample the trawl
through the stern due to the transom arrangement of the outboard motor, as well as sampling the trawl during the move-
ment of the vessel for the reason that there are no trawl winches and lifting the trawl with the catch to the deck is carried
out manually from the side when the vessel is completely stopped or towed to shore to drain the catch, A device is pro-
posed that will prevent the fish from leaving the trawl in the absence of towing.
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AHHOTaIHUS. COBepLHeHCTBOBaHI/Ie TCXHOJIOTUM U KOHCTPYKIHUHU OpyZ[I/Iﬁ JIOBa U1l IIPOMBICIIa BOJHBIX OuoJsoruye-
CKHIA PECYypCOB MaJIOMEPHBIMHU CyJaMU UMECT MNPAKTUICCKOC 3HAYCHNUEC B PA3BUTUHN pr60IIOBCTBa BO BHYTPEHHHUX BO-
J0€Max u HpH6pe)KHLIX paﬁOHaX ¢ HeOOJIBIIUMHU FIIy6I/IHaMH, a TaKiKC B peruoHax, rjae Ha6n10;1aeTc;[ oOMeJIeHHe BO-
JO0€EMOB. OcBOeHHE BOJIHBIX OHOJIOTHUECKUX pecypcoB B MeJ'IKOBOZ[HOfI JaCTu BOJOEMaA 0COOCHHO AKTyaJIbHO IJId
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JIenbTOBOM 9acTh p. Bonru u npubpexusix paiioHoB Kacnuiickoro Mopst B CBSI3H ¢ 0OMEJICHHEM PHIOOIPOMBICTIOBBIX
paiioHOB ¥ IajeHueM ypoBHs Mopst. OpraHu3anus JoBa Ha HEOOJIBIINX MIyOMHAX M IPHOPEKHBIX palOHaX BO3MOXKHA
HE TOJHKO CTAalMOHAPHBIMH OPYAMSMH JIOBA (JIOBYIIKAaMH, CTaBHBIMH HEBOAAMHM), HO U TPAIHUPYIOUIUMH OPYAUSIMA
noBa. OxHol n3 HanboJiee Cephe3HBIX IPOOIEM B Pa3BUTHH TPAIOBOTO JIOBA MATOMEPHBIMU CyIaMH SIBISIETCS HECO-
BEPIICHCTBO KOHCTPYKIMHU TPAJIOB, BCIEICTBIE YETO NPOMCXOJUT MOTEPs yIOBa KaK BO BPEMs TPAICHUS, TaK U IIPH
nogseMe ynoBa Ha 0opT cymHa. COBEpIICHCTBOBAHME KOHCTPYKIUH WM QJalTalisl CYIIECTBYIOLIIUX OPYIHil JIoBa
JUISL UCTIONB30BAHMS B IIEJISAX IPOMBIIUICHHOTO PHIOOJIOBCTBA IPH OPraHHU3AIMH IIPOMBICIIA MAJIOMEPHBIMU CYHaMH
M03BOJISIET OOJIAaBIMBaTh OOBEKTH! IMPOMBICTIA HE TONBKO B BHJE CKOIUICHHH, HO M KOCSYHYIO pacHpeselieHHYIO IO
BCEMY BOZOEMY pBIOY C HH3KOH KoHIeHTparueidl. Hekoropsle HaOMIOAEHHS 3a Pe3yJIbTaTUBHOCTBHIO BBUIOBA PHIOBI
py4HBIM OpenHeM pBrIOAaKOB-TIOOUTENEeH OKA3hIBAIOT, YTO JIOB CPABHUTEIILHO HEOONBIINMH TpajaMu, OyKCUPYEMbIMU
co ckopoctsio 0,3-0,8 M/c Ha MEJIKOBOIbE BJOJIb Oepera, MOXKET SIBISIThCS MEPCIIEKTUBHBIM HAMPABICHUEM Pa3BUTHS
PBIGHOTO TPOMBICIIA, OCYLIECTBIEMOT0 MOTOPHBIMH JIOAKAaMHU. 11 yIOBIETBOPEHHS MOTPEOHOCTEH NPOMBILUICHHO-
ro pbI00JIOBCTBA ACTpaxaHCKOit 06s1acTh, KOTOPOE MPOU3BOAUTCS B OCHOBHOM MaJIOMEPHBIMHU CyJlaMH, IIPE/ICTaBIICH-
HBIMH JIOJIKAMH C TIOJJBECHBIMH MOTOPaMH, pa3padaTbiBaeTcs nzes 00 UCHOIb30BaHUH B KaUeCTBE OPYAMS JIOBA Tpaa,
KOTOPBIi IJIAHUPYETCs CIIPOEKTUPOBATh C YYE€TOM OCOOEHHOCTEH MEIKOBOIbA. BBHIY Hpe/monaraeMbix HEKOTOPBIX
0COOEHHOCTEH, K KOTOPBIM OTHOCHTCS HEBO3MOXKHOCTb BHIOOPKH Tpajia 4epe3 KOpMY M3-3a TPaHIEBOTO PacIoJIOxKe-
HMS TIOJJBECHOTO MOTOpA, a TaKXKe BBHIOOPKH Tpaja BO BpeMs IBIKCHHs CYJHA IO TOH NPUYMHE, YTO OTCYTCTBYIOT
TpaJIoBble JIeOESIKH M ITOABEM Tpalia C YJIOBOM Ha Many0y OCYLIECTBISAETCS BPYUHYIO ¢ OOpTa IPH MOJIHOH OCTaHOBKE
cynHa nubo Oykcupyercs K Oepery Ui CIuBa yaoBa, IPEIaraeTcsi yCTpOUCTBO, KOTOPOE MPEAOTBPATUT BBIXOJ PHIObI
U3 TpaJa pU OTCYTCTBHHU €ro OYKCHPOBKH.

KiioueBble cj10Ba: MaOMEpHOE CY/IHO, YCThE Tpalia, IOABECHOH JIOAOYHBII MOTOD, TPAJIOBBIH MELIOK, IOTEPs YIO0Ba
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Bpallarolee MOTepro yI0Ba U3 Tpasia, NpeJHa3HAuYeHHOTo Ul paboThl Ha MaJOMEpHOM cynHe // BecTHuk Actpaxan-
CKOT0 TOCYIapCTBEHHOI'O TexHuueckoro yHusepcurera. Cepus: PridHoe xo3siictBo. 2024. Ne 3. C. 108-114.
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Introduction

Currently, information on the use of a small fleet
with outboard motors for the organization of fishing in
coastal areas of bays, shallow waters, rivers using
small trawls is increasingly found in the public do-
main. Artisanal trawls have a simple device resem-
bling either a ship's dredge or a trawl bag equipped
with cables for towing. In the process of using this
fishing gear, disadvantages such as the fish leaving the
trawl when the vessel stops for various reasons, and
accordingly the absence of towing, are manifested.
When using these adapted fishing gear for fishing by
small vessels on an industrial scale, some refinement is
required [1].

To date, there are various devices operating on dif-
ferent principles to keep the catch in the trawl, for ex-
ample, during the development of the topic, we con-
sidered a device [2] that uses acoustic, sound and light
emitters to scare away fish that moves in the direction
of the trawl. The disadvantage lies in the complexity of
the design, in particular when placing a branched route
of live wires in the trawl structure and in the difficulty
of using the device for different species of fish, since it
requires tuning sound signals for each individual type
of fish, and light pulse signals can, on the contrary,
serve as bait for predatory fish species that will direct
the fish to the mouth of the trawl. Or the second exam-
ple [3] is represented by a flap, which is arranged ac-
cording to the principle of a knapsack parachute and is
activated by remote control. The parachute opens and
shifts the catch into the depths of the trawl [4]. How-

ever, this catch loss prevention device is not applicable
in the conditions of trawling by small vessels, since it
cannot close the mouth without towing the trawl and
prevent the loss of catch from the trawl. The second
negative side of this solution is the rapidly occurring
hydrodynamic resistance and a sharp decrease in the
speed of the vessel occurs, in relation to small vessels,
this device cannot be used, since there is no redundan-
cy of the outboard motor power, as a result of which
loss of catch is possible.

In the process of solving a number of problems relat-
ed to the armament of adapted fishing gear for small ves-
sels, a group of specialists from the Federal State Budget-
ary Educational Institution of Higher Education “Astra-
khan State Technical University (ASTU)” of the depart-
ment of “Operation of Water Transport and Industrial
Fishing” developed two devices whose work is aimed at
preventing loss of catch from the fishing zone [5].

A funnel-shaped net device that prevents the loss
of catch from a trawl designed to work on a small
vessel in the form of a funnel-shaped mesh device

The device we offer that prevents the loss of catch
and trawl is designed for the organization of trawl fish-
ing on small vessels with an outboard motor. The
schematic diagram of the device is shown in Fig. 1.

At the moment when the vessel is towing the trawl
by means of cables, the mouth of the trawl is opened
vertically, under the action of pop-up cranes, and loads
that pull the lower pick-up down.
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Fig. 1. A trawl with a funnel-shaped net device in the section:
1 —flap (funnel-shaped device); 2 — mouth of the trawl; 3 — trawl bag; 4 — tie flexible cable;
5 — selection of the flap (funnel-shaped device); 6 — rings; 7 — cables;
8 — upper selection, equipped with 9 — float; 70 — lower selection; 1/ — loads

As a result, the flow of water entering the mouth
reveals the proposed device, made in the form of a
funnel. Horizontal opening can be provided by a beam
made of bamboo or carbon fiber poles. The open
mouth captures the fish, which moves, bypassing the
open net funnel-shaped device into the net part of the
trawl bag. After the end of the trawling, the net part of
the funnel-shaped device is tightened with a flexible
cable passed through the rings, which prevents the fish
from leaving the mouth of the trawl bag (Fig. 2).

The proposed counting funnel-shaped device pre-
vents the fish from leaving the mouth of the trawl,
since with the help of a flexible cable passed through
the rings, the mouth of the trawl is fixed.

This device is capable of closing the mouth in the
absence of towing a trawl, and creates the least re-
sistance when towing a trawl due to the mesh design of
the funnel-shaped device, as it creates less resistance.

Fig. 2. Closing mechanism of the mesh funnel-shaped device:
1 — selection of a funnel-shaped mesh device;
2 —rings; 3 — a flexible cable tie

This device prevents the fish from leaving the
mouth of the trawl after the towing is stopped, which
allows the catch to be removed from the net bag from
the side of a small vessel (Fig. 3).

Fig. 3. A trawl with a funnel-shaped device made from Delhi, a schematic diagram:
1 —float located on the upper pick-up /loads located on the lower pick-up;
2 — funnel-shaped device; 3 — upper/lower pick-up; 4 — trawl bag

The device creates less resistance when towing the
trawl due to the mesh design of the funnel-shaped de-

vice and is recommended when fishing from small
vessels with outboard motors located aft on the tran-
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som, the installation of which eliminates the sampling
of the trawl through the aft slip.

A device that prevents the loss of catch from the
trawl in the form of rings forming a flap

The second version of the device to prevent exit
from the trawl is a flap, which is designed to block the

mouth of the trawl and is made in the form of oval
rings attached to the upper and lower pickups. The
mechanism of remote control of the flap is represented
by a tie cable, which, in case of manual pulling from
the side of the vessel, tightens the oval rings, forming
a flap, at the same time both pickups are tightened to
the center (Fig. 4).

Fig. 4. Device preventing loss of catch from the trawl in the form of rings forming a flap:
1 — flap; 2 — mouth of the trawl; 3 — oval rings; 4 — upper trawl; 5 — float; 6 — lower trawl;
7 — weights; 8 — flexible tension rope; 9 — cables; /0 — net part of the trawl bag

The proposed device works as follows.

In the process, when the vessel is towing the trawl
by means of cables, the mouth of the trawl is opened
vertically, under the action of floats, and loads that
pull the lower pick-up down. The open mouth captures
the fish, which moves, bypassing the open flap into the
net part of the trawl bag. After the end of the trawling,
the flap is tightened with a flexible cable passed
through the rings, which prevents the fish from leaving
the mouth of the trawl bag.

The proposed device is capable of closing the
mouth in the absence of towing the trawl, and creates
the least resistance when towing the trawl due to the
tightening of the mouth. The positive side of this solu-
tion is that when the cable is released, the trawl opens
under the action of floats and loads. This can be used
during breaks in trawling.

An example of a specific execution. The proposed
flap prevents the fish from leaving the mouth of the
trawl, since with the help of a flexible cable passed
through the rings, the mouth of the trawl is fixed (Fig. 5).

The positive effect is that the proposed device pre-
vents the fish from leaving the mouth of the trawl after
the towing is stopped, which allows the catch to be re-
moved from the net bag from the side of a small vessel.
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Fig. 5. Closed trawl flap: 7 — flap; 2 — trawl mouth,;
3 — oval rings; 4 — upper trawl; 5 — floats; 6 — lower trawl;
7 — weights; § — tie-down rope; 9 — trawl bag

The device creates less resistance when towing the
trawl due to the tightening of the mouth of the trawl, the
trawl acquires a drop-shaped, streamlined shape (Fig. 6).
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Fig. 6. The appearance of the device to prevent fish from leaving the trawl in a closed state:
1 —flap; 2 — flexible cable tie; 3 — net part of the trawl bag

The proposed device is recommended for fishing
from small vessels with outboard motors located aft on
the transom, the installation of which eliminates the
sampling of the trawl through the aft slip.

A small vessel for carrying out fishing opera-
tions for scientific purposes

A manned floating laboratory created on the basis
of the Scientific, Educational and Production Labora-

tory “Outboard Boat Motors” of the Department of
“Operation of Water Transport” of the Astrakhan State
Technical University was chosen as a small vessel that
is planned to be used for trawl testing in real condi-
tions [1]. The hull of the vessel is a Yuzhanka-2 pro-
ject with an increased deck area in the bow equipped
with rails, lighting equipment and an anchor winch.
The deck area was increased in order to increase the
working space (Fig. 7).

Fig. 7. A small vessel used by the Department of “Operation of Water Transport” of the Federal State Budgetary Educational
Institution of Higher Education “ASTU” as a floating laboratory for scientific research:
1 — anchor winch; 2 — guard rail; 3 — lighting equipment;
4 — deck; 5 — removable cabin; 6 — outboard outboard motor

The wvessel is equipped with navigation safety
equipment such as life jackets in the amount of 4 pieces,
a lifebuoy with a 20-meter long line, two rowing oars,
fire extinguishers, a pump for pumping water, a sound
alarm device, a white light electric lantern and water-
proof overalls. To carry out fishing operations for scien-
tific purposes, the vessel is equipped with radar equip-

ment (humminbird 160 echo sounder; GPS tracker with
software; NAVITEL navigator; Aceline G radio station).

The vessel is equipped with an outboard Tohatsu
outboard motor with a capacity of 30 I/s (22.1 kW),
which, in combination with the Yuzhanka-2 hull, al-
lows speeds of up to 45 km/h (Fig. 8).
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Fig. 8. General view of the TOHATSU outboard motor

The hull and outboard motor of the floating labora-
tory were selected taking into account the factor of
prevalence among industrial fishermen of the Astrakhan
region of housings of domestic production equipped
with outboard motors of imported production with
a capacity from 15 to 40 liters/s. A screw TV 12 14 was
installed on this outboard motor, which was replaced
with a screw 9 1/8x14-F, this screw has a smaller
screw pitch and allows you to develop sufficient revo-
lutions of the crankshaft of the internal combustion
engine, excluding “slipping” of the screw when operat-
ing the vessel in trawl towing mode. The prepared
vessel passed preliminary mooring tests, a 20-meter-
long cable was tied to the transom, which, in engage-

ment with a dynamometer rigidly fixed on the shore,
showed the propeller thrust within 62 kg, The motor
was also tested for the screw thrust indicator at the
small experimental pool stand [6], where an outboard
motor in in conditions close to a moving vessel with an
incoming flow on the screw, the result was 60 kg.
Thus, some data appeared necessary for the design of
a trawled fishing gear.

Conclusion

In the waters of the rivers of the Astrakhan region
and the delta part of the northern Caspian in recent
years, there has been a decrease in water levels, at the
same time, sand deposits from the upper Volga River
create new islands and vast areas of shoals. Due to the
specifics of the region, dictated by the multitude of
shallow channels represented by the Volga River delta,
fishermen engaged in industrial fishing massively use
a small fleet with outboard boat motors as the main
fishing fleet. Arming a small vessel with a trawl with a
device to prevent fish from escaping from the caught
volume opens up new opportunities for fishing in areas
free of aquatic vegetation and at the same time involve
a minimum number of fishermen compared to fishing
with seines or reduce the time spent on installing fixed
seines or traps. This direction of development of trawl
fishing implies the adaptation of the trawl to the use of
a small vessel, in terms of devices to prevent fish from
leaving the trawl, as well as justification of the size of
the trawl and other devices to improve the technology
of fishing by small vessels with outboard motors. The
idea of trawl fishing by small vessels with outboard
motors presented in the article requires additional re-
search in terms of hydrographic studies of mining are-
as and calculations related to traction resistance and
aggregate drag of the trawl.
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