




















































































soi I. They must be constructed when 
the ri ver or flood plain is in flood 
because the clay soon sets rock-solid 
once the water evaporates. 

The burrow's opening is often 
(bu t not alway ) sealed with a mud 
cap that the crab works into place. 
This cap dries hard and it may take 
rain-water to soften the cap suf­
ficiently so that the resident can push 
its way out again. The cap helps seal 
out the heat and conserve moisture 
trapped in the so il , allowing the 
humidity inside the burrow to be 
higher than that outside. In the height 
of summer, when the ground tem­
perature often exceeds 60° C, the 
crab inside will be at a comparatively 
cool temperature somewhere in the 
30s! Because the re lative humidity of 
the burrow is high, the crab wi ll not 
lose as much water through evapor­
ation as it would if the surrounding 
air were dry. The Side-wa lker is very 
tolerant to desiccation and can lose 
up to a third of it body weight 
(which is equivalent to almost half of 
its total body water) and still survive. 

Characteri stics of the soil in 
which the Side-wa lker lives are very 
important to its survival. The heavy, 
dense clay does not wash away easily 
and absorbs water slowly. Once satu­
rated , however, it also takes a long 
time to lose this water by evapor­
ation. This is because the clay is 
made up of closely packed, micro­
scopic particles that effectively cling 
onto the water. A lso beca use of these 
so il characteristics free water is 
unavailable to the crab. In order to 
solve this problem, the Side-walker 
employs an interesting behavioural 
mechanism. 

At night, as the temperature falls, 
less water vapour can be held in the 
air inside the burrow and so it con­
denses out as dew. Also as night falls , 
the top of the burrow cools down 
more than the bottom. The Side­
walker, taking advantage of this grad i­
ent, goes up to the top and cools 
itself off. By then moving back down 
the burrow where the air is warmer, 
water condenses on it and, in this 
way, is reso rbed. 

One of the most remarkable of 
the Side-walker's adaptations to land 
is its ability to breathe air using 
' lungs', ven tilating them in a most 
extraordinary fa hion. To better 
explain how it ventilate them, a brief 
de cri ption of the internal anatom y of 
the crab is in order. 
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These two photographs show how 
Holthuisana transversa ventilates its 
gill chambers (its lungs) when it is 
breathing air. A strong light is being 
shone underneath the crab. The large 
dark mass is the body contents which, 
in A, have been pulled over to the 
right side. The left lung is filled with 
air and the right one is emptied. In B, 
the body contents have been pushed 
to the other side, forcing the old air 
out of the left lung and sucking fresh 
air into the right one. Photo: David 
and Pamela Maitland. 

The vital organs (guts) are 
enclosed in the body cavity by a flex­
ible body wall. On either side of the 
crab's body cavity are the gi II 
chambers. These house the gills used 
to breathe in water. It is through the 
lining of these gill chambers that oxy­
gen from the air is absorbed. This 
lining is thin and richly supplied with 
blood. The gill chambers are also 
greatly enlarged, compared to whol ly 
aquatic crabs, to offer an increased 
su rface area over which oxygen can 
be absorbed . Air enters and leaves 
these ' lungs' through a sma ll opening 
on either side of the mouth. Remark­
ably, in order to ventilate the lungs, 
the crab shifts its vital organ con­
tained within the body wall to and 
fro, so that as one lung is emptied of 
air, the other one is filled. 

When the rains come, usually 
from October onwards, the dormant 
rivers fill and the flood plains sub­
merge once more. It is at this time 
that the Side-walker becomes active 

'The land crab, Holthuisana trans­
versa, or Side-walker, is endemic to 
Australia and is found on flood plains 
near ditches and water holes or along 
river banks. This is a flood plain on 
Rossmore Station near Bourke, New 
South Wales. Photo: David and 
Pamela Maitland.• 
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A female Ho/thuisana transversa lays 
comparatively few but large eggs, 
which she carries around tucked 
underneath her abdomen. They hatch 
into miniatur.e crabs and if water is 
not immediately available, then they 
can remain with the mother in an 
arrested state of development for as 
long as six months. Photo: David and 
Pamela Maitland. 

and does the things that crabs nor­
ma ll y do. It feed , moults and 
breathes using its gil l . 

Crabs have a hard outer skeleton, 
the shell, which doe not expand 
after it has hardened. Therefo re, in 
order to grow, thi s hell must be 
hed. When the much ofter new 

shell has formed underneath the old 
one, the crab absorb water and the 
old shel l split at the back at the ju nc­
tion between the thorax (the main 
body) and the abdomen (tucked 
underneath the thorax). The crab 
laboriously squeezes it elf out. When 
free of i t old shell, it imbibes wa ter 
once again to increase its volume as 
much as possib le before the new 
she ll hardens. It i fo r th i reason that 
water is essentia l for moulting. 

The Bourke locals have often 
ta lked about ' those crab that climb 
up tree and die '. When we first 
heard this expres ion we had no idea 
what they were talking about. Later 
we realised that these 'suicidal ' crabs 
were, in fact, the cast-off shells of the 
Side-walkers, ome of which had 
floated in the fl ood water and had 
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become stranded in the lower 
branches of the trees. 

When out and about, the Side­
walker eats whatever it ca n, even 
other Side-walkers if necessary. It 
must eat voraciously o it can build 
up its re erve of fat for when the 
water dries up again; it may be many 
month or even years before it will 
get another chance to feed . 

The Side-walker's life is charac­
terised by extreme fluctuations in 
environmenta l condi ti on : from a 
de ert one minute to a flood the next. 
It is urprisi ng, therefore, that the 
Side-wa lker seems to breed at certain 
fixed time of the yea r. The e are 
ti mes when it is most likely to rain in 
the region or when water is avai I able 
from the dra inage of other areas 
(northern Australia). In Bourke, the 
Warrego Ri ver drain the Great Div­
iding Range o th at when it is the 
ra iny season in Queensland, the river 
may be fu ll even though Bourke 
might be as dry as a bone. 

Whether or not wa ter i avail­
able, the female lays re latively few 
(100-350) large, yolky eggs around 
late October until ear ly ovember. 
Like al l freshwater crabs, they hatch 
approximately four to six weeks later 
into miniature crabs. Skipping the 
ti ny wimming larva l stage i advan­
tageou because they wou ld run the 
ri sk of being carr ied to unfavourable 
areas or even to the sea where they 
would not survive. A mall crab, on 
the other hand, that can cling to 
things, is less like ly to be carr ied 

away by currents. Because there is no 
way of predi cting exactly when the 
rains will come, the female Side­
walker also keeps her young with 
her, tucked underneath her abdomen. 
Thi is omewhat reminiscent of a 
possum or kangaroo 's pouch and, for 
thi s reason , the Side-walker has been 
referred to as the 'marsupial crab' ! 
The young are in an arrested state of 
development. They do not moult or 
grow and exper iment have shown 
that they can urvive in th is sta te fo r 
up to i months in the film of water 
the mother car ri es them in . When 
free-standing water i present, the 
mother releases them in it. On ly then 
can they conti nue their development. 

Here we have a veritable D r 
Jekyll and Mr Hyde of crabs, one that 
can switch from an aquatic to a ter­
restrial being and back agai n. It is an 
animal that can cope w ith the 
extremes of its environment, from 
flooding to de ert condit ions. When 
there is abundant water it regu larly 
comes out of its burrow to feed, 
release its young, moult and mate. 
When the relentle un has dried up 
its aquati home, the Side-walker 
adopts its terrestrial ways. It breathes 
air with its lung and protects it elf 
from the heat and desiccation w ithin 
the humidity and relat ive cool of i ts 
burrow. It lives off its reserves of fat 
and store of water in its t issues and 
it metabolism slows down. It i 
clearly a most remarkable a nimal.□ 
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he people of the Mewar 
gion live in a world of 
pernatural beliefs . For cen­

turies they have practised rituali stic 
image-worshi p unaffected by modern 
civil isation . They believe in gho ts 
and piri t , and in the power of exor­
cism held by their priests. It is 
through the priests that the gods and 
goddesses are regularly worshi pped . 

The Mewar Region cover the hilly 
southern part of the State of Raj asthan 
compri ing the Udaipur, Chittor and 
Bh i lwara district . Two main triba l 
groups, the Mina and Garasia, dwell 
in rura l ettlements. Thei r position is 
relatively low on the Hindu ocia l 
scale. Other pa toral and animal-

SOO 

Icon of Mahenduji-Bhunaji on horse­
back, the folk legend heroes of the 
◄Gujar caste. Photo: P. Kumar. 

rea ring caste groups include the 
Gujar, Dhangi, Rebari , Parmar and 
)at. 

Icons of these peoples' deities are 
made of terracotta in a village called 
Molela. At Nagari near Chittor, Gupta 
Period (320-600 AD) clay icons 
sacred to the god Shiva have been 
found, indicating the long-standing 
trad ition of terracotta icon-making in 
the Mewar Region. Approximately 20 
fam i l ies of the potter caste group 
called Kumhar are, by heredi ty, 
engaged in making terracotta icons. 

(j.1,{, and (j,1,M~·,,,,:,< 
Gods and goddesses of tribal and 

vi llage folk are the centra l themes for 
artistic creation for the potters of 
Molela. They are repre ented in 
either anthropomorphi c or serpent 
form . Worship of a particular deity of 
a tribal or caste group i not restr icted 
to that group's community. Dharmraj, 
the tutela ry god or guardian spirit of 
the Gujar omrnunity, for example, is 
not on ly worshipped by the Gujar 
people but by other tr ibals as well; 
and the Mother Godde , in her dif­
fe rent incarnation , and the protec­
tive deity Bheroji are worshipped by 
almo t all the tribals and ea te 
group . 

Worship of the Mother Godde s 
pervades India' remote pa t. Art hi -
torian Anand K. Coomaraswamy 
w rote in Hi tor y of Indian and 
lndone ian Art (1963): " The chalco­
lithic cul tu re wa everywhere cha rac­
terised by matriarchy and a cult of the 
productive powers of natu re, and of a 
mother goddes ; and by a grea t 
development of the arts of de ign . 
We must now reali se that an early 
culture of thi kind once extended 

The icons are baked by wood firing 
for three to four hours in the open 
ground. This is known as awada. 
Photo: P. Kumar. 

from the Mediterranean to the 
Gange Valley, and that the whole of 
the Ancient East ha behind it thi s 
common inheritance." 

The Mother Goddess, ca ll ed in 
local dialect mataji (mother) or devi 
(goddes ), is highly revered and 
adorned by the tribals and village folk 
of the Mewar Region. She i wor-
hipped in her various man ifestations 

and different names but general ly she 
is portrayed ca rry ing a word , drum, 
tr ident and bowl of blood in her four 
hands. Animal sacrifice, as a way of 
plea ing the Mother Goddes , is a 
common practi ce and wine is also 
offered. 

The god Dharmraj is depicted in 
terracotta on horseback, carry ing a 
spear and lotus in his two hands. In 
the background a serpen t, herd of 
cows, shepherd , peacock, sun and 
moon are painted. His div ini ty is 
shown by a halo. Oral tradition sti l l 
preserves the folk epi of Dharmra j 
among the Gujar people. 

Almost all communities in the 
Mewar Region wor hip Bheroji as 
their vi l lage' protective deity. There 
are 52 types of Bhero in fo lk lore. In 
terracotta icons two Bheros are 
portrayed together, known c.o l lec­
tively as Kala-go ra Bhero (ka /a mean­
ing black and gora, fai r). They are 
hown stand ing, carry ing a trident, 

thunderbol t, skull and noose, and 
w ith them is a dog. Kala-gora Bhero 
are the only gods that are installed in 
almost every shrine. 

Takhaji and Vasaki are the snake 
gods of M ewar tr iba ls. The names are 
local versions of classical Sanskrit 
words Takshak and Va uki-snake 
gods associated with higher Hindu 
religion. Like the worship of the 
Mother Goddess, the snake-god cult 
has a very long history in India. 
Mewar fo lk bel ieve that the benevol­
ent soul of an ancestor is reborn in 
snake fo rm and mu t be worsh ipped. 
Ances tors in snake form guard their 
family' hidden treasures in the earth 
and only an appointed family mem­
ber ca n take the treasure. Molela pot­
ter make snake god icons with much 
dexterity. They may have one, three, 
five, even or nine hoods. Snake 
wives are also shown on both sides 
of the main figure. 
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Molela potters also make icons of 
heroes and heroines of folk legends 
famous for their cure of paralysis, 
tracking down thieve of livestock or 
for their powers of exorci sm . Such 
icon include Ratno-Rebari, portrayed 
sea ted on ca mel back; Bhunaji and 
Mahenduji, two brothers on horse­
back arrying pear in hand; Lala-ba i 
and Phula-bai, two si ters a sociated 
with esoteric rituals. 

The Mina, Garasia and other folk of 
lower strata in Hindu ociety buy and 
wor hip icon of various deitie made 
at Molela. The largest sale takes place 
in the month of Magh (January) 
becau e the god Dharmraj was born 
on the sixth day of thi s month-a day 
regarded a sacred and au piciou for 
the installation of icons. April , Jul y 
and ovember are also consider d 
good months to buy and in tall icons 
since agri u ltural buyer are usually 
free from harvest work during thi 
time. They are al o in a better po -
ition finan iall y to spend money on 
religious activities. However, in case 
of emergency, icon may be bought 
at any time of the year. 

'Bu!l"~7 ~rual 
Tribesmen undergo the lengthy, 

rituali stic pro e s of bu ying and 
in tailing icon for va riou reasons. 
For example, a tribal may vow at a 
sh rine to offer a new icon if his wi sh 
is fulfi l led. This wish could be any­
thing from having a male child, to the 
safe delivery for a pregnant wife, 
retrieving stol en animals or even win­
ning a court case. Sometimes, if a 
tribal i going through repetitive di s­
aster , the priest will ask him to offer 
an icon to the shrine as a remedy to 
stop misfortunes. 

Potters ell icon in an outer room 
of their home. The comp lete icon­
purchasing ritual takes at least two 
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days, thu s mak ing it nece sa ry for th e 
potter to provide boa rd ing and lodg­
ing facilities for the tribal group. The 
tribal priest meticulously elects the 
uncoloured icons, the entire group 
di playing enormous pati ence while 
the transaction takes place. Often the 
priest will go into a trance while 
electing the icon and, while in the 

trance, will bargain with the potter. 
After se lecting and paying fo r the 
icon, it i left with the potter to be 
coloured. 

The colouring of icons is a rela­
tively new practice. It takes a con­
iderable amount of time, during 

which the buyers may take a trip to 
athdwara, 11 kilometres from 

Molela, a pilgrimage centre for 

people from all over the States of 
Rajasthan and Gujarat. Here they bu y 
red and white cloth, called o ad, to 
wrap the icons before re tu rn ing to 
Molela in the evening. 

After spending the night at the pot­
ter's hou e, the group prepares for its 
journey home. Red cloth i u ed to 
wrap icons of the Mother Goddess, 
while icons of male god are 
wrapped in white. The tribesmen put 
the icons on their heads and the 
priest, who ca rries his peacock­
feather fan, icon chain , conch hell 
and thunderbolt, goes in to a trance 
and declares the beginning of the 
return journey. 

At the ame time, one of the tribe -
men plays his conch which is fol­
lowed by thali (bronzep late), madal 
(drum) and ghungharu (cymbal ). 
With the priest leading, they com­
mence 111 single file towards the 
Banas River, about one-and-a-half 
kilometres from Molela. 

At the bank of the Banas, the river 
worship ri tual is performed. They put 
the icons verticall y on the ground, 
unwrap them, collect wood and light 
a fire and an incen e tick. The priest 
put coconut piece into the fire 
while chan ting mantra (hym ns). 
Once again the priest goes into a 
trance. Touching the icons with his 
pea ock-feather fan, he bles e hi 

Tribals leaving Molela with the priest leading and others walking in single file, 
carrying icons on their heads. Photo: P. Kumar. 
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devotees and th en announces that 
they may proceed with the journey 
home. 

Each tr iba l and caste group has its 
own sh rine, which may be an open 
platform or a thatched hut. In front of 
every shr ine i a guard deity in the 
form of a ton icon, known as Pol iy­
aji. It is an unspoken rule that Po liya ji 
is worshipped before any other deity 
in the sh rine. 

111,q(i/l;w,111 ~rual 

I once w itnessed the in ta llation rit­
ual of two icon oi Dharmraj in a 
hrine at a sma ll Gara ia tribe settle­

ment, Kali D ungari, about 100 kilo­
metre from Molela. The two icons to 
be in tailed in the shr ine were bought 
at Molela five we k previou ly and 
carried to Kali Dungari on foot. It i 
customary fo r the priest and icon­
ca rr iers to stop fo r any tr iba l who 
wants to worship the icon by view­
ing them reverently. At such times, 
the images are unwrapped so th at 
they may be exhibi ted. At each stop, 
the prie t goe into a trance and 
ble ses the gathering of devotee . 

Upon reaching Kali Dungari, the 
icon were not brough t stra igh t to the 
shri ne but were fir t taken to every 
hut of the Garasia tribesmen, w here 
the images or the deities were dis­
played fo r ritua l v iewing and food 
offerings were made to them. Finall y, 
just after du k, the icon-ca rr iers ca me 
to the hut of the head prie t lead ing 
the proces ion. 

They stood in a li ne and a woman , 
wi th her face covered by a ve il , came 
forward ca rry ing a meta l tray on 
which lighted clay lamps had been 
placed. After she had rotated the tray 
before the cleitie. in order to honour 
them and had scatt red grain over 
them, she appli ed an auspicious mark 
to everyone' fo rehead. After the wel­
come ritua l, the whole procession 
entered the hut and the i ons we re 
unwrapped and placed on a cush ion 
where rhey remained for the rest of 
the night. Th priest lit a acrecl fi re 
and wen t in to a trance everal times 
during the night. The tribesmen 
played drums, sang devotional songs 
and kept night vigil. 

The ne t morning th icon were 
again wrapped in loths and, wi th the 

Two Kumhar women dig clay for 
icons from Dhornia-ro-nado, one-and­
a-half kilometres from Molela. Photo: 
P. Kuma r. 
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beating of drums, banging on metal 
trays and the blowing of conches, the 
procession started for the shrine, 
which wa located one kilometre 
from the settlement on top of a hi 1-
lock. The music continued all the 
way. After entering the shrine, the 
tribal priest fell into a trance and 
ordered the removal of the old icons 
and the installation of the new. After 
the icons were installed, the priest, 
still in a trance and vigorously shak­
ing his head and hands, started bles­
sing the devotees with his peacock­
feather fan. When everybody had 
bowed in front of the deities and 
received blessings, the prie t came 
out of the trance, thus bringing to a 
clo e the in tallation ritual. In the 
evening a fair was held and tribal 
people gathered from places near and 
far. 

The technique for making icons is 
in itself quite intere ting. The main 
responsibility for obtaining the clay 

I 

lies wi th Kumhar women who dig the 
clay from one of two places-Solar­
ka-chapar or Dhornia-ro-nado. The 
actual icons are made by the Kumhar 
craftsmen who prepare a mixture of 
clay and donkey dung and make a 
flat su rface as a background on which 
to place the figure. Another flat lab, 
prepared from the same material, i 
roughly chipped into shape with an 
iron tool. At this stage, only half a 
vertical bi ection of the animal is 
made. Thi is rested on two mall 
clay supports which are attached to 
the flat background, enabling the 
icon to remain hollow. Other parts of 
the figure are made separately and 
then fixed to the main ba e. The pot­
ter does not u e mould. to make the 
icon, only the dexterity of his fingers. 
Once this stage is completed, the 
icon is left to dry in a shady place for 
seven days and then for a further two 
in the sun . The baking of icons by 
wood firing for thr e to four hours in 

the open ground is called awada. 
Between 30 and 50 icons can be 
baked at a time. 

Folk art, such as represented by the 
making of terracotta icons, is ignifi­
cant from two points of view. Firstly, 
it has its own characteristic aesthetic 
value, which is less restrained in 
expression than classical art. Sec­
ondly, it has a functionary ro le and, 
therefore, is more close ly related to 
the people of the region whence it 
stems. Terracotta image-making has 
been carried on for centuries at 
Molela and is a unique form of art 
with great significance for the study 
of folk culture. □ 
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Moray Eels: Dangerous or Docile? 
The two-metre moray eel, impaled 

on the spear for over 15 minutes, 
showed no signs of movement. Cau­
tiously the diver took the spear with 
the moray attached and began to sur­
face, when uddenly the moray 
w renched it elf free and started to 
swim up the pear. Despite dropping 
the spea r, the moray quickly overtook 
the fleeing diver, savagely biting hi s 
arm. It was three months before use 
of that arm was regained. Another 
diver, trying to induce a moray out of 
its crevice, soon had it gently taking 
food from his hand . 

Somewhat contradictory? ot 
really. Moray eels have a reputation 
of being aggressive attackers with 
venomous teeth. Like most animals, 
they will attack when threatened or 
provoked; and when these attacks do 
occur, they can be vicious and persis­
tant. Generally moray eels will only 
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venture completely out at night. 
However, they may be seen protrud­
ing from their ho le during the day, 
their large mouths slightly open and 
their heads swelling and ontracting 
as they respire . Ancient Roman 
stories relate how morays were kept 
as pets in aquaria and were even 
trained by one Roman to respond to 
his voice and take food from his 
hand . 

But is their bite venomous? Some 
species may have venom glands, but 
to date none have been confirmed. 
The danger lie in the sharp teeth 
which grasp and hold prey. A these 
teeth are not designed for chewing or 
tearing, and as only prey that is sma l l 
enough to be swallowed whole is 
taken, stories of divers' arms being 
ripped off are probably fallaciou . 
Mo t divers bitten by morays claim 
the bite is sharp and painful but short 
in duration . 

Moray eels (family Muraenidae) are 
inhabitants of coral or rocky reefs 
where crevices and ho les prov ide 
suitable hiding places. Found in up to 
60 metres of water, morays are gener­
ally under a metre in length bu t may 
grow to over two metres. Most 
of the 48 species found in the trop­
ical and temperate water of Australia 
posses long, sharp fangs which are 
used to catch fish, cephalopods 
(squ id and octopus) and crustaceans. 
The fangs are backward-depressible. 
This means that prey i prevented 
from e caping out of the mouth and 
must slide-in one direction only­
down to the stomach. 

The body of morays is w ithout 
scales or paired fins. It may be bril­
liantly coloured or patterned and is 
slimy to touch due to a mucous coat­
ing that is secreted from the ep i­
dermal cell s of the body. The green 
moray, Cymnoihorax pra inus (pic­
tured), owes it colour partly to an 
algae that is mixed with the sl ime, 
and rocks that this moray brushes up 
against are left with a green coating. 
When dead, the green moray turns to 
a dull brown. 

The mucous of many species is 
toxic and, when tested in mice, 
cau es paraly is, lo s of equilibrium, 
and dypsnea re ulting in death within 
two hours. If touched with the hands 
that have cut or open wounds, it can 
cause a tingling ensation. As clean­
ing fishe are not active at night when 
most morays leave their holes to 
feed, one role of this toxic secretion 
could be the prevention of ex ternal 
parasites. 

As with many ferociou -looking 
creatures, spuriou s stories abound 
about the morays' cunningness, sav­
age behaviour and poisonous bite. 
Although thi fi sh appears to be 
much mali gned, divers should always 
re peel it a a potential danger. After 
all , it is the moray that decides when 
it ha been provoked .□ 

- Denise Rennis 

Three green moray eels (Gym­
nothorax prasinus) protruding from 
one hole is a relatively uncommon 
sight. More frequently only one is 
found per hole. Photo: Kathie Atkin­
◄ son . 
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Another world 
record set Down Under. .. 

5,533 metres 
Down Under. 

It's one thing to bend a tee! drill pipe but another thing to then te r it below the 
storming waters of Bass Strait through rock, at angles of up to 72° and reach a precise 
predetermined position over 5,000 metres away. Es o broke the world record by dri ll ing this 
well from the Mackeral platform. 

This technique of drilling for oil , Directional Drilling', will be used in 
Esso/BHP's new Bass Strait 1.8 billion dollar expan ion phase. 

It's a proj et utili ing the kind of innovative Au tralian expertise which 
is earning it place in the record books, at the same time as ecuring our 
country's future oil elf-sufficiency. 

Esso. Thking on the Challenge. 

W►St'ON ESO('!l:.t.SC' 
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