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The paper presents investigations on to which degree the sinking speed of longlines is influenced by type of
bait, bait sinking orientations and anchor weights. The main aim of this study is to obtain further insight in
the ocean current displacement phenomena in demersal longlining. The sinking speed is one of the main
factors deciding the current displacement. In an ongoing project, sinking speed experiments with longlines
with 6 kg and 10 kg anchor weights have been carried out in the Trondheim fjord. The longlines used in the
first experiments were rigged without bait and hook. The results of these experiments with two different
anchor weights have revealed only a slight difference in the sinking speed, except for the part near to the
anchors, even though the sinking speed of longlines in general is supposed to be much influenced by the
anchor weights. The reason for the obtained result is supposed to be that the experiments have been carried
out at relative shallow waters. Further studies have included bait sinking experiments in the flume tank. The
experiments showed that the drag coefficient of fillet type (flat) bait varied from 0.763 to 1.735, while it
for elliptic type bait varied from 0.62 to 1.483. Other activities have included calculation of the sinking
speed of longlines as a function of the established resistance coefficients of bait of various shape and size for
commercial longlining. The calculated sinking speed of a longline with the fillet type bait was found to be
12.4 to 16.5% lower than for a longline without bait. 
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Table 1. Details of model bait used in the experiment

Shape-Size* Length Width Height Weight of bait
(cm) (cm) (cm) (g)

F L 4.9 3 1.8 29
F M 4.2 2.8 1.8 23
F S 3.3 2 1.8 13
E L 5.55 3.4 1.8 34
E M 4.65 3 1.8 25
E S 3.65 2.25 1.8 15

* Shape: F (fillet), E (elliptic), Size: L (large), M (middle),
S (small)
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Fig. 1. Schematic drawing of baits and their varying
orientation to the sinking direction: (A, B, C: sinking
orientation of baits)

Table 2. Specification of the twine and the weights for the
experiment

Length (cm) Diameter (cm) Weight (g)

Twine 10 0.2 0.228
Weight 3.3 0.8 8.9

Fig. 2. Bait setup.
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C C

(a) Fillet shape (b) Elliptic shape

(a) Fillet shape bait with
A sinking orientation

(b) Elliptic shape bait with
C sinking orientation
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Table 3. Specification of the longline used in the exper-
iments 

Length Diameter Material Buoyancy Weight
(m) (mm) (N) (kg)

Buoyline 200 4.5 PA
Mainline 600 4.5 PA
Anchor Steel 6, 10
Buoy 0.31 145.2

Position Each 150m interval on the mainlineof the sensor

Fig. 3. Schematic drawing of the experimental longline
and the measurement positions.
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Fig. 4. Drag coefficients of baits of different shapes, sizes
and orientations (Shape: F (fillet), E (elliptic); Sizes: L
(large), M (medium), S (small); Sinking orientation: A,
B, C).
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Fig. 5. Longline sinking profile at different measurement positions of the longline and different weight (measurement
positions shown; a: No. 1 , b: No. 2 , c: No. 3 , d: No. 4 , e: No. 5 ).
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Table 4. Mean sinking speed at different measurement positions and the depth

Depth (m) Anchor weight
Sinking speed at measurement position on longline (m/s)*

No. 1 No. 2 No. 3 No. 4 No. 5

mean 1.226 0.172 0.086 0.116 0.808
6 kg SE** 0.021 0.019 0.004 0.012 0.055

n** 5 5 5 4 5

mean 1.416 0.157 0.109 0.178 1.359
10 kg SE 0.016 0.006 0.000 0.005 0.101

n 5 5 5 5 5

mean 1.101 0.122 0.080 0.135 0.737
6 kg SE 0.009 0.005 0.003 0.018 0.051

n 5 5 5 4 5

mean 1.322 0.130 0.089 0.179 1.170
10 kg SE 0.014 0.001 0.000 0.002 0.040

n 5 5 5 5 5

mean 0.966 0.106 0.081 0.124 0.732
6 kg SE 0.011 0.003 0.002 0.015 0

n 5 5 5 4 4

mean 1.233 0.110 0.086 0.146 1.057
10 kg SE 0.020 0 0.000 0.001 0.024

n 5 5 5 5 5

mean 0.903 0.097 0.081 0.121 0.678
6 SE 0.009 0.003 0.002 0.014 0

n 5 5 5 4 4

mean 1.147 0.099 0.084 0.136 0.977
10 SE 0.009 0 0 0 0.008

n 5 5 5 5 5

*These measurement positions on the longline are shown diagrammatically on Fig. 3.
**SE: standard error, n: number of measurements.
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Table 5. Comparison of experimental and simulated mean sinking speed (m/s) at various measurement positions at a
depth of 120m

Anchor weight Classification
Mean sinking speed at measurement positions on the longline (m/s)*

No. 1 No. 2 No. 3 No. 4 No. 5

6 kg
Experiment 0.903 0.091 0.081 0.121 0.678

Simulation 1.063 0.100 0.085 0.197 0.756

10 kg
Experiment 1.147 0.099 0.084 0.136 0.977

Simulation 1.156 0.102 0.086 0.198 1.038

*These measurement positions on the longline are shown diagrammatically on Fig. 3.
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