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Cathodic Protection of A!uminium Sheathed Wooden
Fishing Boats with Ternary A!uminium Anodes

A. G. GOPALAKRISHNA PILLAI, K. RAVINDRAN and R . BALASUBRAMONYAN
Centra! Institute of Fisheries Techno!ogy, Cochin-682 029

Resu!ts of !aboratory and fie!d tria!s on cathodic protection of a!uminium sheathing in
fishing boats by ternary a!uminium anodes are presented . The high negative potentia!
of 1 .06 V with respect to saturated ca!ome! e!ectrode, its appreciab!y !ow anodic po!ari-
sation and high current output are favourab!e factors for using the ternary a!uminium
anodes. The !ow rate of consumption of the anode materia! under service tria!s attests
its economic viabi!ity .

Corrosion is a ma!or economic prob!em
in fishing boats . Mechanised wooden
fishing boats in India are either sheathed
with copper or a!uminium magnesium a!!oy .
But frequent esca!ation in the price of copper
coup!ed with its !imited avai!abi!ity have
necessitated the substitution of an a!ternate,
equa!!y efficient, readi!y avai!ab!e and
cheaper materia! . Consequent on the
studies in this direction (Ba!asubramonyan,
1965 ; Ba!asubramonyan et a!. 1968), the
use of a!uminium magnesium a!!oy in
fishing boats has been recommended and
over thousand boats are sheathed with the
!ow cost a!uminium magnesium a!!oy in the
country .

A!uminium magnesium a!!oy (Inda!
M 57 S) owing to its high potentia!, occupies
an extreme position in the ga!vanic series of
meta!s and a!!oys in sea water . This a!!oy
is prone to corrosion and adequate prote-
ctive measures by using anticorrosive paints
and supp!ementary protection by ga!vanic
anodes are to be resorted to for achieving
an economic !ife span . This paper high-
!ights the studies carried out with ternary
a!uminium a!!oy in the !aboratory and on a
15.24 m fishing traw!er.

Materia!s and Methods

Laboratory experiments were carried out
using 22 SWG a!uminium a!!oys Inda!
M 57 S (Indian A!uminium Company,
Ca!cutta), Hinda! 5052 and Hinda! 5086
(Hindustan A!uminium, Renu!oot), Brass
(70/30), mi!d stee! and cupronic!e! (70/30) .
The composition of the three grades of

Tab!e 1 . Composition of different a!uminium
magnesium a!!oys

Chemica! composition
(%)

INDAL M 57 S Mg 2.0
Cu 0.2
Fe 0.2
Mn 0.1
Si 0.2
Zn 0.1
Cr 0.2
A! 97.0

HINDAL 5052 Mg 2.2 to 2.8
Si + Fe 0.45

Cr 0.15 to 0.35
Zn 0.20
Cu 0.10
Mn 0.10

Others 0.15

Remaining A!

HINDAL 5086 Mg 3.5 to 4 .5
Fe 0.5
Si 0.4
Mn 0.2 to 0 .7
Zn 0.25
Ti 0.15
Cr 0.05 to 0 .25
Cu 0.15

Others

Remaining AI

0.15
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Tab!e 2 . Composition and e!ectrochemica! characteristics of ternary a!uminium a!!oy anodes

Composition

	

Open circuit

	

Ampere hour out put/!g

	

Current efficiency

Theoretica!

	

Practica!

Zn 4 to 7

	

Potentia!

	

2860

	

1590

	

90-95
V SCE

Sn 0.08 to 0.22

	

1 .06
Remaining A!

a!uminium a!!oys are given in Tab!e ! .
Ternary a!uminium a!!oy anodes (Indian
Patent No. 129038) were used for !aboratory
and fie!d tria!s .

The nomina! composition and the e!ectro-
chemica! characteristics are presented in
Tab!e 2. Laboratory studies were conducted
in natura! sea water using meta! pane!s of
15 x 10 cm after c!eaning and degreasing
as described by Champion (1952) . The
potentia!s of the meta!s with cathodic pro-
tection by ternary a!uminium anodes were
measured with respect to saturated ca!ome!
e!ectrode using a D. C . microvo!t meter
(Phi!ips mode! 6009) . To minimise the
potentia! drop during measurements the
Haber Luggin tube was !ept c!ose to
the test e!ectrode . The potentia!s of the
protected meta!s were recorded after 30
and 60 days interva! .

Service tria!s were carried out for two
years on MFV Sindhu!umari (15.24 m
OAL, Centra! Institute of Fisheries Tech-
no!ogy) which undertoo! regu!ar fishing
voyages . The vesse! was sheathed with
M 57 S and the painting schedu!e consisted
of a coat of wash primer fo!!owed by two
coats of zinc chromate primer and a
finishing top coat of antifou!ing paint .

I
The boat had a sheathed area of 93 m 2

which was protected with 12 !g anodes of
type I and type 2 (Figs . I & 2) . The anodes
were fixed to the he!! through iron inserts
using ga!vanised iron screws . To ensure
e!ectrica! continuity between the anodes and
the hu!!, resistance measurements were made .
The potentia! of the hu!! was !ept at -1 .0V
SCE (Ravindran & Ba!asubramonyan,
1973) . To counteract the corrosion by
the gun meta! prope!!er (1040 x 580 mm),
stain!ess stee! shaft, mi!d stee! rudder and

Fig . 1 . Anode type 1 . Ternary a!uminium a!!oy
anode
A!! dimensions in mm, A-mi!d Stee! insert

cast iron shoe, 8 !g of the anodes were fixed
at the stern area . The anodes and the hu!!
were examined after 2 years .
Resu!ts and Discussion

The performance of different meths pro -
tected with the anodes is reported in Tab!e 3,
which shows that the potentia! of the cathode
remained more or !ess constant indicating a
steady driving potentia! and !ow po!arisa-
tion of the anodes. The meta!s inc!uding
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_
show that the anode cou!d de!iver current

10 for !ong duration needed for cathodic pro-
15

	

3mmP

	

2mm

	

tection.
The service tria!s provided further corro-

i3

	

borative evidence on the effectiveness of the
ternary a!uminium anodes . Examination

2mm

	

of hu!!, rudder, prope!!er and cast iron shoe
f er wo years ow d t t th y were free

I _ 1

	

from pitting and genera! corrosion, whereas-'

	

the wearing of the anodes, in certain cases-25 ' e extent f exposure f e ron nse_

	

_,to- -!

	

4 s
ii0 ; ~ i	!.T

	

A	,5 n

	

evidenced the sacrificia! action of the anode .
- 1 ; ' t i	_L

	

The condition of the anode before and-
-a 11

	

i

	

3mmyf

	

after use in the fishing boat is shown in
'

	

Fig. 3. The consumption of the anode was
3 .2 !g/100m2/year .

	

The high negative
=-~s0~ potentia! of -1 .06 V with respect to saturated

ca!ome! e!ectrode together with an appre-
ciab!e !ow po!arisation whi!e acting as anode
as observed in the !aboratory experiments
and a !ow rate of consumption of the anode
materia!s under service are factors which
wou!d favour the use of ternary a!uminium
anodes for cathodic protection in fishing

Fig. 2 Anode type 2 . Ternary a!uminium a!!oy anode, boats . It is seen, that with the right choiceA!! dimensions in mm, A - mi!d stee! insert

	

of anodes both qua!ity and quantity wise,
the service !ife of this new sheathing materia!
can be enhanced further .

The authors are than!fu! to the Director, Centra!
Institute of Fisheries Techno!ogy for permission to
pub!ish this paper .
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Tab!e 3. Performance of cathodes
ObservationsMeta! E!ectro!yte Cathode potentia! vo!te

A! (INDAL M 57 S) Sea water
After 30 days

-1 .00
After 60 days

-1 .00 Free from pitting and
! corrosiongenera!

stee! Sea water -0.80 -0.80 „
Cupronic!e! Sea water -0.35 -0.35
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Effect of Co!our on the Catch of Gi!! Nets

J. SITARAMA RAO, PERCY DAWSON* and Y. SREEKRISHNA**
Ka!inada Research Centre of Centra! Institute of Fisheries Techno!ogy, Ka!inada-533 003

The effect of white, green, b!ue and ye!!ow co!oured drift gi!! nets on their catch with
respect to Scomberomorus guttatus (Schneider), Scomberomorus commerson (Lacepede),
Scomberomorus !ineo!atus (Cuvier), Parastomateus niger (B!och), Euthynnus a nis
(Cantor) and shar!s Carcharius me!anopterus is discussed . White nets were more
effective for S. guttatus whi!e the co!oured ones caught more of P. niger . B!ue had no
significant effect for shar!s . In the case of S. !ineo!atus, S . commerson and E. affinis no
preference to co!our was noted .

As the visibi!ity of the fishing net in the
water has an effect on its catch, many
wor!ers studied the effect of co!oured nets
(Nomura, 1959, 1961 ; Von Brandt &
Liepo!t, 1955 ; Andreev, 1958 ; Levy, 1964) .
Nomura (1961) noted increased catch in
dar! co!oured nets during day with no effect
during night. Andreev (1962) found that
nets dyed with !ight co!our did not fish we!! .
Jester (1973) indicated that co!our is species
specific . Attempts hive not been made in
India to study the effect of co!oured gi!!
nets on catch . This paper reports the
attempt of the authors to study the effect of
co!oured gi!! nets on the catch of seer,
pomfret, tuna and shar!s a!ong the Andhra
coast .

Materia!s and Methods

The materia! was po!yamide white twine
of Nm 34/3/3 with a uniform mesh size of
50 mm bar, undyed and dyed with
green, b!ue and ye!!ow . The twines were
!ept for 20 min. a t 60°C in a 1 % so!ution
of neutra! soap and ammonia (1 : 1). Subse-
quent!y it was !ept in a bath with materia!
to dye bath ratio 1 :10 at a dye concentration
of 0.1 %. To this, acetic acid was added to
get a pH of 3-4 . The so!ution was heated
to 60°C and the materia! after thorough
washing and drying is introduced to the dye
so!ution and heated to boi! for 30 min . The
materia! was ta!en out, excess dye so!ution
was drained, washed and dried . Dyes used

Present address : 'Bur!a Research Centre of Centra!
Institute of Fisheries Techno!ogy, Bur!a-768017
"Centra! Institute of Fisheries Education, Versova,
Bombay-400058

were manufactured by M/s. Sandoz (India)
Ltd ., Bombay. The net f!eet had 16 units,
the combination being four under each
co!our . Each net had 50 m mounted !ength
and 6 m hung depth . The nets were operated
in !uxtaposition as surface drift at 20-65 m
off Ka!inada giving equa! chances for a!!
units .

Resu!ts and Discussion

Tab!e I shows that in genera!, white nets
caught more of S. guttatus, whi!e b!ue and
ye!!ow caught more of S. commerson . It is seen
that for S. guttatus, variation between days
and co!ours is significant at 1 % !eve!. Critica!
difference in catch was wor!ed out to be
0.09365 with the mean !ogarithmic catch of
the four different co!oured nets as 0.4012
(white), 0.2411 (green), 0.1679 (ye!!ow) and
0.2300 (b!ue). According!y white nets gave
significant!y higher catch in comparison with
the other three, which were more or !ess
simi!ar in their catching rate . As regards
S. commerson and S. !ineo!atus the variance
between nets and days was not significant
even at 5 % !eve! indicating simi!arity of
catch rate in a!! nets (Tab!e 1) . As on!y
!imited number of these species were caught
further experiments are necessary for con-
firmation .

The catching rate is different for different
co!oured nets (Tab!e 2) . P . niger was
caught more in green nets, whereas E. affinis
was re!ative!y more in green nets fo!!owed
by white and shar!s in ye!!ow. The chi .-
square test (Tab!e 2) revea!s that in P. niger
and shar!s, the co!our of the net has



Tab!e 1 . Ana!ysis of variance ON

White
no

	

wt
Green Ye!!ow B!ue

no wt SS DF MS Fno wt no wt

S. guttatus

	

69

	

71 .95 39 43.00 26 34.05 38 40.90
Tota! 8 .8956 143 - -
Between 1 .0790 3 0.3563 8 .67*
nets
Between 3.5047 35 0.1001 2.47*
days
Error 4.3218 105 0.0411

S. commerson

	

6

	

13.50 3 9.05 10 30.65 11 38 .00 Tota! 1 .9892 67
a

Between 0.1262 3 0.0421 1 .30
nets
Between 0.3112 16 0.0194 0.60 Y
days
Error 1 .5513 48 0.0323 - p

S. !ineo!atus

	

10

	

18 .40 3 4.50 5 11 .20 6 10.70 Tota!
Between

1 .3570
0.1722 i

27
3 0.0574

-
1 .02

brn

nets
Between 0.1705 6 0.0284 0.50
days
Error 1 .0143 18 0.0563

* Significant at 1 % !eve! Wz
a

Tab!e 2 . Chi-square ana!ysis for P. niger, E . affinis and shar!

B!ue Ca!cu- DF Remar!sWhite Green Ye!!ow
A !ated ~,

Species no wt no wt no wt no wt X 2

P. niger 69 52 .00 119 72.13 102 65 .77 113 71 .99 14.78 3 0.01 < P< 0 .001

E. affinis 59 97 .30 63 106.20 49 86.10 40 63.60 6.08 3 0.20< P< 0.10

Shar!s 62 216.65 58 150.95 71 271 .95 39 170.20 9.48 3 0.05<P<0.02
xz
Y



significant effect on the catch, but not in F .
affinis . Hsiao (1951) whi!e . studying the
response of five tunnies to artificia! !ight by
confining them in a tan! i!!uminated with
two 60 W bu!bs and co!oured !ights of
moderate intensity, observed that they were
equa!!y attracted by co!oured and white
!ights . But Hsiao & Jester (1952) found
that white !ures were s!ight!y superior to
co!oured ones, white was not significant to
P. niger and b!ue to shar!s and hence chi-
square was app!ied for the three co!oured
nets !eaving the one with !ess catch in the
case of P . niger and shar!s (Tab!e 3) . The
chi-square test indicated that for P . niger
the effect of green, ye!!ow and b!ue was the
same whi!e for shar!s white, green and
ye!!ow was equa! .

The authors wish to express their gratitude to
Shri . G. K. Kuriyan, Director, Centra! Institute of
Fisheries Techno!ogy, Cochin and Shri A . V . V.
Satyanarayana, Scientist for their guidance,
suggestion, and reading the manuscript and to the
Statistica! Section for the he!p in the statistica!
ana!ysis.
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Tab!e 3 .

P. niger

Chi-square ana!ysis for P . niger and shar!

DF

2

Remar!s

0.70 P 0.50

Co!our

Green, b!ue and

X

1 .34

Shar!s

ye!!ow

White, green and 1 .39 2 0.50 P p.30
ye!!ow
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