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Land snails show considerable variations in respect to their
shell banding pattern which has been studied for a number of
species (Rex, 1972; Roth, 1981; Roth & Bogan, 1984; Hazel &
Johson, 1990; Davison, 2001). The genetic basis for such
pattern has been worked out in detail for Cepaea memoralis
(Cain & Curry, 1963). Polymorphism as a means of survival
during natural selection through isolating mechanisms over
long periods of time has also been attributed (Goldberg &
Sevens 1998). Super gene influence and habitat preference
must have evolved in different species of land snails (Hazel &
Johnson, 1990). Such studies are not available for banding
pattern of any land snail species found in India

About twenty aestivating Trachia vittata were collected during
September and December 2002 from the campus of M.S.
University, Thirunelveli, Tamil Nadu, India. The snails were
hand picked carefully, after recording the microhabitat for each
specimen collected. The banding pattern on the shells were
observed with the help of a hand lens and grouped in to u
(umbilical), m (middle), and s (sutural) depending upon the

location. The thickness and length of each band on every shell
was also recorded and analyzed in relation to microhabitat (Table
1.

The shells of Trachia vittata are whitish with varying degree of
brown bands. The banding pattern shows variation both in
number (0 to 9) and thickness (Image 1%). The band width varies
from very thin (c0.1mm) to broad (>2mm). The bands are
broadest at the base, near the margin of the mouth of the shell
gradually tapering at the tip. A few snails which were found
exposed to bright sunlight were paler in colour and is suggestive
of an adaptive variation as in the case of Theba pisana (Cowie,
1985; Hazel & Johnson, 1990). However, the number of bands
and the thickness of each band seem to have no relation to the
microhabitat (Table 1). This is in contrast to the studies on
Theba pisana where unbanded and fully banded snails have a
significant role in microhabitat choice. The genetically
controlled banding patterns of the shell, play a relative role of
chance in the evolution of land snail (Cain, 1984). The intra
population variability of land snail shellsisinfluenced by natural
selection (Goldberg & Steven, 1998). The adaptive role of this
pattern in T. vittata, to avoid predation by birds, is less likely,
as they were al found in equal proportion and were found at
about the same height and microhabitat with a canopy cover of
15-20%. Furthermore, the variation of banding pattern in T
vittata is irrespective of orientation, the plant height and
canopy cover. Hence, there is need to probe further into the
adaptive significance of this unique pattern, in Trachia vittata.
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Table 1. Showing the banding pattern in Trachia vittata in relation to different parameters.

Type of banding (u - umbilicus, m - middle, Part on which Height on Height of Canopy Orientation
s - sutural) snail found which snail plant in cover
found (m) meters in %
1 u-3 close thick, m-3 thin 1 broad, s-2 moderate Bark 1.07 3.04 15 w
2 u-close bands creeper stem 0.91 1.83 15 w
modification

3 u-2 thin, 2 broad, s-2 moderate Bark 1.37 1.83 10 E
4 u-1 thin, m-3 moderate,1broad, s-1thin Bark 1.23 1.83 10 w
5 u-1 thin, m-3 moderate, 1 broad, s-2 thin Bark 1.52 1.83 10 w
6 u-1 thin, 2 moderate, s-1 moderate, Bark 1.52 3.04 15 w
7 u-2 thin, m-1 broad Bark 1.83 6.1 25 E
8 u-1 thin, m-3 moderate Bark 1.52 2.44 20 S
9 u-2 thin, m-1 moderate, s-thin, 1 broad Bark 0.91 2.44 20 E
10 u-1 thin, m- 1 moderate,1 narrow, s-1 moderat, Bark 0.31 2.44 20 S

1 narrow, 1 broad
un u-4 thin, m-1 broad,1 moderate, s-1 thin, 1 broad  Bark 1.23 2.74 15 w
12 u-3 thin, 2 moderate, 1 broad, m-2 broad, Bark 1.07 2.74 15 w

s-2narrow
13 u-1 thin, 2 moderate, m-1 broad, s-2 broad Bark 1.23 2.74 15 w
14 u-1 thin, m-2 broad, s-1 broad Bark 1.52 2.74 15 w
15 u-1 moderate, 1 thin, m-1 broad, s-1 broad Bark 1.83 2.74 15 E
16 m-2 thin, s-1 thin, 1 broad Bark 0.62 1.23 5 N
17 u-1 thin, m-2 thin, 1 broad, s-1 thin Bark 0.62 5.18 25 w
18 u-2 moderate, m-1 broad, 1 thin, s-2 thin Bark 1.52 3.04 15 S
19 u-3 thin, m-1 moderate, 2 thin, s-2 thin, 1 broad Bark 1.23 3.04 15 S
20 u-2 broad, m-1 broad, s-1 broad, 1 thin Bark 1.83 3.04 15 w
21 u-nil, m-4 broad, s-1 broad Bark 1.83 2.44 15 S
22 u-3 thin, m-4 thin, s-1broad Bark 1.52 2.13 10 w
23 u-4 moderate, m-2 moderate, s-2 broad Bark 0.31 2.13 10 w
24 u-2 thin, m-4 broad, s-2 thin Bark 3cm 2.13 10 w
25 Plain, bands faded. Bark 1.83 2.13 10 S

E - East; W - West; N - North; S - South

" See Image 1 in the web supplement at www.zoosprint.org
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Paresis or partial paralysis is loss of voluntary motor function.
This could be due to dysfunction of neural or muscular systems
(Oliver, 1987). Posterior paresis or pelvic limb paresis or
paraparesis involves hind quarters mainly hind legs. A case
report of posterior paresis and its management in a captive
lioness is reported.

A lion aged about 10 years housed at the rescue centre,
Bannerghatta Biological Park, Bangalore, was not able to bear

Paresis in a lion D.K. Das et al.

weight on the hind legs (Image 1%). It was a sudden onset and
there was no history of any injury to the hind quarters or any
infighting between the inmates of the animal house. The animal
was found to be dragging its body with bearing weight on the
fore limbs. On clinical examination of the animal, it had weak
pin prick reflexes in the right hind limb and absence of reflex in
the left hind limb. Tail was flaccid. Urinary incontinence was
observed. Rectal temperature and pulse rate were within the
normal range.

The animal was confined to the house only. Two doses of
80mg Depo-Medrol injections (Methylprednisolone acetate,
Pharmacia, Belgium) were given epidurally at weekly intervals.
Physiotherapy was provided by infra red rays (infraphil, Peico
Electronics & Electricals Ltd., Calcutta, India) in a vertical
manner from the lumbar region towards the foot daily for five
minutes to both the hind legs. Daily massage of the hind quarters
with Turpentine Liniment was done for afortnight. To minimize
the atrophy of thigh muscles, E-CARE Se (Health Line Pwt.
Ltd., Bangalore) injections 10ml i/m was given daily for five
days. Oral supplementation with preparations having calcium
and zinc was donetill the recovery of the animals. After aweek
the animal was able to bear weight on theright leg. Inafortnight
the animal was bearing the weight in both the hind legs.
Physiotheraphy was discontinued after 15 days. Slight atrophy
of the thigh muscles was observed at the end of the treatment
(Image 2%). However staggering persisted in the gait of the
animal for 15 days. After two months the animal was able to
walk normally. No reoccurrence of paraplegiawas seen for next
one year.

Paraplegia could be due to many reasons like subluxation, hind
quarter injury etc. Diagnosis can be made by physical,
neurological and imaging techniques. Grading of pelvic limb
dysfunction can be done starting from grade 0, i.e., paraplegia
to grade 5, i.e.,, normal strength and coordination (Renegar,
1990). The lioness in this case was graded from 1-4. Slippery
floors due to presence of water used during cleaning of the
animal houses could have been one of the predisposing factors.
Sudden exercise after long period of decreased physical activity
like confined to cages could also be a predisposing factor.
Epidural injection of long action steroids, physiotherapy and
complete rest helped to recover from paraplegia in the present
case.
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