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e 5 . 4 ?&5&8& EE m?_ Rsﬁm su § a_: g&%&h& E.ERN %Bg@ ﬁes&%ﬁ&_
i (DA éﬁn@k ?&s_ &S««F at five %s% a.\. Na&a» 2iz. -Bombay, Cochin, Marmagoa (Goa),

‘Port Blair (Andamans), and Visakhapatnam. “The destruction of timbers at these ports by
. igrions groups. of «%&g&a have wﬁ: observed and -their natural %Rm&&w al 3&_ _port .

g vka determsned,

- Substitution of Teak wood, most %saeae. a&m .w.eq euw?a g&u with q@* :

in uwzwww as Sam as in most o&.ﬁ.
'countries abundant in forest resources,
. ‘timber has always. been a pre-eiinent
constructional material. In the = present
«era of highly durable and strong structural
" sngterials made - of 4 irox, mw»mmv re«inforced
plastics.and cement . congrete, timber still
Hinds wide mse in szw goﬂ»au indus-
rial applications Sagm &2555 om
, Anarine impoftance, 0k
- Dafferent ‘types “of maw:%ﬁnww ﬁwﬁ?«nm
« <are emplayed for specific purpeses. The
" important timbers used for various purposes
-are Teak (Tectona grandis), White ~cedgr

(Dysoxylum . inalabgricum), Dhaman . (Grewia.

sp.); - Ehaplash - {Ariocarpus
‘Himalayan ' fr A%mdl w«amwg&u -gnd -Chir
{Pins %&%v ‘However, Teak can be

_said “'to-be ‘the - dingle important timber
widely employed for "a variety of purposes
sequiring  strength and ' durability. ‘In

chaplasha),

- g i u&a&% aﬁ?a k& g ﬁ%&&#&. Recom
T ¢ tion gm&a 5&% &oaw with a small note on the &35?

‘high. According to wnnwon.

on use of timbers for

addition to tbe above, Lignum -vitae
(Gniacum sp.) and Green heart (Ovstéa
radioae), which have special properties and
are used for specific . purposss,  are still
being imported.

‘Mavine Hm?—uon»ugﬂou of .Hﬁ?au.u

. The deterioration of ‘timber when
exposed - to sea water is faster and. more
severe 8?@2& to that when exposed to
stmospheric conditions. The damage to

" the timber is_caused by - diverse groups of
.orgdnisms present in the sea ranging from

micro-organisms like bacteria and fungi to
crustacean and Bo:cma»a wood. borers.
The damage to timbers by this wide
variety of marine flora and fauna is very

(1958) in

 India the cost of periodical replacements of -

fishing craft alone would amount to 2.5
-million rupees.

mEno similar expenditure
by way of repair and replacements of
harbour constructions and other items -aga
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not known, the total annual expenditure
due to marine- borer awama is - not even

computed. ,E:m Eo_&ma is - nxcmﬂmwo&”
by all the maritime nations and as per .

available statistics, the damage to boats,
barges, and bulk rmmmm and other marine
structures by the ‘wood ‘borers in United
States alone exceeds 50 million dollars
every year (Nair and Saraswathi, 1971).

- Though the damage and destruction of
timbers by marine borers is experienced
universally, the borer damage is very

extensive in the tropics dueto the high
rate of breeding in these waters. The
organisms . w&%@%? for »ra damage to

timbers under, Swﬁaa conditions belong to

two main groups. viz. the molluscan wood ,

borers  comprising of . teredinid and
pholadid borers and crustacean borers
represented by limnorids and sphaeromids.

The distribution of . all -these - four groups

- varies in different . ports-and:i

woaw cases

even'in different’ monwramﬁ cm n&m mﬂﬂﬁ mx:.? )

Terenid borers:

" The total nuriber of 58&55 species
distributed throughout the world has been
-found to be not more than sixty six(Turner,
1966) out of which 23 species have been
recorded in India, signifying the intensity
‘of “borer population. Two genera of
teredinid - worms viz., Tereds and  Bankia
are of economic m_m:_mnnsnm in' connection
with timber destruction. These animals
are highly : specialized bivalve molluscs
having  an elongated” worm * like body.
"The bivalve shell of the animal has lost its
no=<msso=u_ structure and function of
protection as in mussels and clams and
instead has been modified into an efficient

ﬂd:Em equipment,, The soft regions of Ea

- unlike in mussels.
.- surface of timber in the young larval stages

body and mantle lie posterior to the shelk
.The -animals “enter the

and burrow inside the timber by mechani~

cal action (Miller, 1924). The animal

~ onte inside the timber grows into adult by
* forming its burrow. The teredinid worms
.. have been found to possess a timber digest-
ing enzyme cellulase with the help of

which &5 nEBm_ utilises the cellulose from

. ,w&m 93&2. as its food. Ag_:mn. _mwmv

subsequently becomes its habitat as the
animal loses its motility exhibited during
the early phases of - development  prior to
the attack on timber. These animals are
bisexual, the same animal acting' as male
and female during different periods of  its
lifetime, Though both Teredo and Bankia

rﬁg similar sexnal development, in Bankia
fertilization - of ‘the gametes - takes: place

.outside the body of the animal i.e. external
fertilization. In many species of Teredo.
as in the case of Teredo furciféera on ‘the
other hand, the fertilization is not only

-internal; but even the development- of eggs

to the early veliger - stage of the larva
occurs in the body of the female. The-
veliger larvae ready for attacking fresh
substrates are rwmnwnom in the.sea water.

It has been. nga& that 7,000 such
larvae were present in the first brood of
T. furcifera and that as the breeding
potential increases subsequently as many as.
30,000 ‘or more veliger larvae wpuld be-
liberated from a single animal (Karande,
uwmmv This extremely high capacity of

"reproduction coupled with the fact -that

the animals eat and digest the timber and

‘timber products, results in. the extensive

.H,ra burrow thus mozuﬁw by the animal

¥
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deteriération of timber mnncnnﬁmw E\ »m.mmm
Bwﬂmw iocm vo:wa. .

Arﬂoﬁn 2
ﬁ% pholadid. gBﬂu Eﬁ the . #n&ﬁ.._m
.»bﬁﬁm%um: are glso; z&% ‘in thel
&Rﬁv&é Enrosmr species wogua
to six genera viz., Jouannatia, Pholas, Penitelia,
&ﬁa&&&u Martesia - and. Xylophaga have
‘been found to inhabit Indian waters, only
Martesia spp. are of economic importance
: Awﬁnﬁwgw&u and mwaﬁsmawm:w Rao,
. ‘33., Qs@ two species of Martesia - viz.
M “striata and ' M. .\vm.w-..m.n‘ have been
.m:ggn&& of which the former is

m:&»mﬁnm
M. .a:&a. on nwm other hand,” s indiseri-
minate in its destruction attacking not
only “timber structures but also granite
_'rocks and ‘mooring ropes. - Unlike teredinid
‘worms;: nw@vwaum&mm retain their bivalve
shells - th - their life cycle. The
pholads lnek. »w@ ugg to digest timber

‘and the main gvesﬁ@m nros Nﬁg in
wS»nFum ga %ﬂ.« elter

. The r

. hwnnsbr nww u,cvu?wEB and &mcﬁcvz ;
w&:: %ﬁmm. monﬁm mmmn entry.

‘ ; a wood borers
.838@2& by: awu w&gm Limnoria. 9 species
of h§§8£ Eim g recorded in Iudian
waters by~ workers from mum.mmann
‘parts Aw&mwﬁ, and mﬂw w@ww, ‘Becker: and

\ ‘o:m.m ,

WNBE. 1959;  Pillai, 1961; annvﬂ: and
H.w_awn_»n» w,uc. Gm& .H.vmmm wsn:&u
mno very small in size Bﬁmcnunm wwn&u\
”mﬁ:m in length, but cause extensive mngmwn
to %5 surface of timbers making it loose
and spongy. - The small tunuels constructed
g these - orers: normally so:S Limnoria
-in pairs, the mnu.ﬁ*n of which - wmon fertiliz
zation carries a brood of. I-G eggsin its

\..vo:nr The young ones w?ﬁ liberation

fall out from the parent tunnel to new .

- surfaces and E»wﬂ their own ngzg_u. Itis

a continuous process involving ‘heavy .
destruction to- timbers. Asin the case of
teredinid _borer rﬁaaaa borers also
P -the,sbil »@ aﬂﬁnnwm timber by
"The - vﬂgwrf arg
S,Swwnw specigs but in the

: Tecent § bave migrated to tropical

‘waters getting um»ﬁma to the new envirop~
ment. The destruction to timber by m:.m
group of borers should be Sos.mm ‘with
great concern in view of the fact that
even timbers treated with creosote are not
immune to their attack. The Limnoria sp.
as a matter of fact have alsa.been g!ﬂ

as_‘Creasotphile’ (Purushotham  and _
mﬁwgﬁnmwuﬁ Wwov 1971). .

u.onswh reno-.u

S .ﬂﬁmm nnm yet another group of Qémn».

onmﬁm.wo the mg:m_;.m&_nﬁcﬁn,
ciple these animals are surface

| ,mnm pers. and do not appear to cause’ any

serious Q»Smmm to the structural vmovwwsam
timbers GSBEQ“_ in ;S ?.amge
,ﬁﬂmw. mm<2.w~ iozumnm ‘have mwl_mn
Saonmmam extensive &@nmﬁonw:on of timbers
by Sphaeroma, particularly at Cochin pﬁn -
has been reviewed: in mmnwz byPurush

~
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and mmc\wawqw%wﬁv Rao (1971).. The less
E&oBSmi qo_m played by. these borers
at Cochin may mnovmzw vo due to
nrwbmmm E vnmmoE—uwzna onntﬁ._sm m» ﬁrwe
rwnvoca. .

‘.\

sunmﬂ itis m:Enowma to this varied fauna of

borer species, “which ‘attack and mmm:@_

timber either singly ou..aozon:ﬁ?. Most
timbers are’subjected to wmwé% deterioration
as a result of borér wam&?u although quite
a ?S are _Eeés to’ quwamam the . WEQ to

*

E:mogu ﬁmwaamﬂ mz Qv&m

and in 3»5 a case, timbers v3<ou to- wo
resistant against' terrestrial animals - failed
to survive against marine ‘animals. ‘The
maritife nations, of late, have'been con-
‘centrating on the evaluation of &5 natural
resistance ow QE,US.m ,onm=< »<m~_m2m,
&mw_sm« marine do_&nm ip an mm.oan to. Ewwm

best =mn Om nmﬁ w«w_w bl

Historieal” waeeﬂﬁn

A large <o~:5m of work wwm ‘béen' mga;

by various workers throughout” the - 25&&
to determine the varieties of nomnm»_wbn
timbers _available in 28 won.mwnm. “'The
review of Solw done in <wEocm countries
on the mcgmna is Umwozm the moovo of present
uovoﬁ H.Hoioiw.' mention must be made
to the 8&»5&3 work nma:mm out ww W.F.
O_Nvﬁ Om C S.A. msm his _associates during
the ﬁému:om Nsm uﬁ: vmn:m NQ:BF pursued

at O_wuw bwwogao: s, USA. "

In Hbm_w for Ea mnﬁ :Bm, w_.:—mr Oak
‘was mcvmcnﬁmm ‘with teak” in the m»l%
stages of ship. -building (Money, .1811), |

' may - be

The credit. for m»v_w @:m_mm on the natural
mﬁwv&.@ of timbers in Indian ports goes
to pioneering work: 3. nrw BmB_umnm of the

Institute of Civil Engineering.«-Messént

(1920) observed. that - v:mm of Green heart
timbers were attacked by Pholasin :Bombay
“harbour upto a-depth of one to’one and
balf -inches. . The approach ' jetties of
Kidderpore ‘dock near Calctuta  made of
world reknowned Green heart timber in

1890 were found to be = badly -eaten
up by marine ‘,Uonma within - ten
years . AOmcmEmr.gm»uoma 1904); Similar

ovmawqﬁzoum were. pmmo nooonmm& _u< Wm»b
3 #wngz_. wrﬂaﬁr five

The formation of a Marine Organisms
Committee by the Forest Research Insti-

tute in the fifties was probably the first

‘organized work on the undérwater durabi-

lity of = indigenous timbers. Individual

research workers in Universities and private-

.ouw.mhwmm,mo&m.,xrvcm - since .. realized the
importance of the matine  borer problem

" _afd have ‘been examining the natural
~-Qurability of timbers to a -limited" extent

-{Nagabhushanam, 1960; Nair, 1961; '1966;
Balasubramanian = and = Menon, . - 1964;
‘Kalyanasundaram and Ganti, 1974).

"In mv:m of ﬁ.m <c~=B§oc work
on -the biology and - vrwm ~om< ow &a
boring organisms, Em country .even now
lacks any guidelines on the proper utilisa-
tion of timber for marine use. Only about
200 species have so far been put into active
ooBanQm_ use (Balasubramanian and
ggcur Suov though many more timbers
available for nObmﬁ.ccn—gwn
uan@cﬁu in the vast forest nmuocnnam ow arm

m -

e

(i, .
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- The investigation Sg carried out at five

e R T om vy
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country. As a result onlya few known

durable SS?WE have so far been employed
for m%mn_mn purposes. nmp&n:ﬁ strength and

dﬁmgrﬁ resulting  in_their faster deple-
ing more number of .
timbers for suitable- mzvmanngﬁkmm the f
. therefore, 'of prime-

tion.. Need for surveyin
known. ‘timbers is, -
.EvowSuom vomono itis too late,

3

In :5 wnomaﬁ /investigation, a large

sstﬁ. of timbers obtained from three -
Zwrwnm—mrnnﬁ. :
Andaman Islands and Andhra Pradesh
were studied for assessing their underwater

different " regions  viz.,

iEﬁ?rQ The organisms responsible for
the damage have been identified” wherever
possible.  The
jprevailing in local waters du;
of the present study were also

ports. viz,, woﬁw»%. Cochin, Port Ew:.

A>:Qw5w:mv. Marmagoa. (Goa), and
Visakhapatnam. -
Material

Commercially available indigenous

timbers possessing good mechanical and
structural properties. were

'various timbers were vnoazwmm
»Ennﬁ&@ as well as “from
-departments. Mxﬁngmsﬂ& panels of the
dimensions = 20.32 X 10.16 X 2.54 cms.
{8X4"X1") were cut from the un-
treated heart'wood and these panels were
then mwnum\ bolted to frames. The frames

with the. timbers were then exposed at”

1 foot v&oi the Towest low water mark in

all the five ports of examination.

Himalayan fir (Abies pindrow), a timber
highly susceptible to borer attack was

simultaneously exposed as a control in
\ ,

- Simultaneously,

wwanomnwvga noumz_oum E

. g.ﬁ_ locations.

- selected for -
studying their :bmaniﬁma &Eﬁv:—? The
com-
the’ mou.mwaw,

order to record the incidence and intensity
of borer activity' in the individual port.
panels, ow two imported
timbers - of well known . mznw_u__:w. viziy
Green heart and lignum S:.h were’ ﬁmo‘

: nan.mom as controls.

Sites of exposure Lo .. . |
Five ports namely, woBcwu: Cochin,
Port Blair, Goa and Visakhapatnam were

selected for investigations. The details of

the various sites and stations at ownv port
are mmmoz_omm below:

BOMBAY ‘
\ t Boi , two stations were selected
y entirely different environ=
The first station was
representing more or less inshore waters.
The second station represented open sea
conditions.

COCHIN .

Single “station was selected for the
present work, in the Uanwiwem«m of the
OoovE harbour.

PORT BLAIR

Initially five jetties were selected for !
exposures. Subsequently, however, with
the expansion of jetties at Port Blair all
the five stations could not be maintained

“throughout the period of investigation.
 Only one station was continued through-

out the period primarily because of the
constant supervision by the personnel of
Government Saw Mill which prevented -
pilferage of the exposure “material. At

.other places the frames were lost at one -
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. uquﬁ..
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ﬂﬁaﬁogg?am&n

- Fhe frames ‘were’.
uozw near <wm3..&»..

TIORAREL Y B e S G

i gﬁrﬁcﬁ«% ssenting - :
T T -watérs: ‘No suitable site was »«wn@ﬁ@éq
sed only at ‘a %ﬁﬁgaﬁs ,m« 8:..»&%%.@%. ‘.




