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Figure 3. Distribution of monthly average wave power.

Table 3. Comparison of wave power for annual, fair-weather and rough-
weather seasons

Wave power (kW m'')

Data Annual Fair-weathr Rough-weather
Sea and swell 4.6 22 7.1
Swell 13.1 4.6 21.6

provide much higher values of wave power than the com-
bined sea and swell statistics. The low values obtained
from sea and swell statistics may be attributed to the fact
that rough seas are avoided by ships and the information
is therefore absent in the data.
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Occurrence of a brisingid (phylum
Echinodermata) in the Central Indian
Ocean Basin

Aradhana S. Rao and Rahul Sharma
Geological Oceanography Division, National Institute of Oceano-
graphy, Dona Paula, Goa 403 004, India

A unique organism belonging to genus Freyella
(phylum Echinodermata, family Brisingidae) was
photographed at 12 locations at abyssal depths
(beyond 5000 m) of the Central Indian Ocean Basin.
Unlike other species of this genus, this particular or-
ganism has spine-like, unarticulated arms, which vary
in number from 11 to 23. The ratio of the diameter of
the central disc to arm length is 1 : 7. The organism
was found on sediment substrate, rock exposures, as
well as nodule deposits. This is a new depth record
(beyond 3000 m) for this genus, and is probably a new
species.

DURING surveys for polymetallic nodules in the Central
Indian Ocean Basin (CIOB), 1034 seabed photographs
were obtained using boomerang cameras and deep-sea
towed cameras. The present study reports a peculiar
echinoderm observed in 12 of the photographs (Figure 1).

The central disc of the organism would appear to be
flat, with a number of spine-like arms all around it in a
horizontal plane. The disc is 1.5 to 3.5 cm in diameter

Figure 1. Seabed photograph showing a brisingid (phylum Echino-
dermata) on a sediment substrate at 5120 m ' (area of photo 40 cm
X 52 cm).
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——— e Table 1. Salient features of occurrence of brisingids in the Central Indian Ocean Basin.

Dimensions of organism

bt Disc Arm No. of
Y Long. Depth Substrate diameter length arms
e S — (°E) (m) (cm) (cm)
o 75.50 5200 Sediment 3.0 22.5 11
. 73.25 5180 Sediment 35 2.5 20
Lo 79.63 5190 Sediment 3.0 19.5 18
s 76.50 5100 Sed. + Nod. 35 23.0 16
D 76.00 5200 Sed. + Nod. 25 16.0 1
o 76.125 5275 Sed. + Nod. 1.5 1.0 16
o 7637 5250 Sed. + Rock 16 (1.7 12
i"i M 75.00 5217 Sediment 30 21.0 20
o 7477 5020 Sed. + Nod. 25 17.0
! 79.00 5400 Sed. + Rock 25 18.0 5
A 73.75 5100 Sediment 20 15.0 12
RES 78.25 5025 Sediment 3.0 20 23

o o LN

with small B it Spots along its edge. These spots could
aho he mned structures on the border of the disc. The
raditimg ams e straight and slender, with no visible
sipns of it ilation. They vary in number from 11 to 23,
and between T sund 24,5 ¢m in length. The length is fair-
IV ovomstant worthin o specimen, but varies with disc
digmeter (bl 1), The ratio of disc diameter to arm
fenpth e 127 "T'he total length of the animal across the
rchial s vt se s between 23.5 and 52.5 em.

Severdl stwhies on abyssal fauna of the world oceans =
av well s mewre specific references to echinoderms -
were Chedked fevr tedentification of this organism; but none
of the anmnils ddesceribed resembled this particular species.
I fecent pwersanal  communication, Dr Fo 1. Madsen
(Zoodyeal Starse v, Denmark) identified this specimen
as posably bsebongring to the genus Freyella (order
Fuclamennds, suborder  Brisingina, family Brisingidae).
Members of thies order Euclasterida possess six or more
sember w51 simaldl  disc-shaped body. Many species
alse bear spiees o thieir arms. Our specimen compares
very well with the characteriistics of the members of the
fomly Broangsedasee,  mnany of which have an extremely
small diw wisd very long, narrow cylindrical arms, which
may vary o € to 50 in number®. Interestingly, the
arms of our spesycrmIen are spine- like, straight and slender,
with no viable articulation or flexibility, unlike those of
the known yeetes of Freyella. This genus has not yet
been reportend By yond 3000 m (Dr F. J. Madsen, pers.
commun.) The orgaanism described here was photographed
hetween SO0 saprd 5400 M. It may therefore be a hitherto

unreported deepy - St species and a new depth record for

this genus.

Photographs  tatken in tlis area have shown 135 dif-

ferent organism hel onging to seven phylg. Thousands _of
freefull prab naarn ples have‘bee.:n taken 11'1 the area, in
which only fous hmhypelaglt{ fish, two brittle stcftrs, two
s stars gmd three pcnnatuhds were collected in good

condition, May:  grabs yielded biogenic fragments, jelly-
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like masses, or completely crushed organisms, which
were unidentifiable. None of the grabs yielded anything
like our specimen. It evidently would appear not to sur-
vive the decompression effect. Alternatively, the organism
might also escape through the net of the freefall sampler.
Photographic evidence has. therefore, been the only
means of recording their existence. About 1.2% of the
photographs taken in the survey area (distributed over the
entire CIOB, Figure 2), showed the presence of this
species.

The organism was found on different substrates such as
sediment, nodules and rocky exposures, indicating its
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Figure 2. Distribution of brisingids in survey area.
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ability to inhabit these locations. Distribution of the or-
ganism is fairly uniform over the study area. The sedi-
ment in this area was predominantly red clay and
siliceous ooze®. The nodule coverage ranged from 0 to
17%. The organism was generally associated with faecal
tubes of holothurians and acom worms, and body casts of
polychaetes, and with burrows and pellets for which they.
may themselves be responsible. The specific tracks of
these animals could not be deciphered. A few pennatulids
were also photographed along with them.

This report acquires significance because:
(1) It is the first report of genus Freyella from the Indian
Ocean from depths greater than 3000 m. Since this
species was observed even at 5400 m depth, it seems
capable of surviving under extreme conditions (3—4°C
temperature; 300 x 10° to 500 x 10° pascal pressure.
(i1) This is probably a new species.
(iii) The species can survive on sediment substrate as
well as in regions of rocky exposures and thick nodule
populations.
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Effect of culture filtrate on growth of
Spirulina platensis

Tasneem Fatma

Department of Biosciences, Faculty of Natural Sciences,
Jamia Millia Islamia, New Delhi 110 025, India

There is need for genetic improvement of the biotech-
nologically important cyanobacterium Spirulina platen-
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sis. Repeated unsuccessful efforts to get isolated
colonies on agar plates after dilution of the cultures
and synchronous growth, in contrast to thick mat-like
growth, from bulk inoculum prompted an investiga-
tion of the effect of Spirulina culture filtrate on
growth of fresh inoculum. The results show that steril-
ized Spirulina culture filtrate has extracellular growth-
stimulatory factor(s).

DURING efforts to obtain synchronous growth of the
cyanobacterium Spirulina platensis it was found that very
dilute cultures fail to grow and tend to lyse both in liquid
and on solid media. It appeared that a certain minimum
cell population or inoculum size is necessary to_initiate
and sustain growth of Spirulina cultures. Furthermore, it
was observed that when the inoculum size was large
enough to initiate growth of the culture the growth rate
was proportional to inoculum size. These observations in-
dicated that the inoculum has a factor that is necessary
for further growth and sustenance of the culture. If this
factor falls below a certain critical level, the organism
would not only fail to grow but the cells would also lyse
eventually.

The present work was undertaken to ascertain, first of
all, if this premise is true, and, if a growth-stimulating
factor does exist, whether it is cell associated or is
present extracellularly. S. platensis CFTRI cultures were
raised in Zarrouk’s' medium for six days under standard

autotrophic culture conditions? on a shaker. The culture

fluid was filtersterilized using a Millipore membrane fil-
ter (0.22 um). Different volumes of culture filtrate were
added to Zarrouk’s medium (Figure 1). The total volume
of the medium was 10 ml, to which 5 ml §. platensis in-
oculum was added, to give an absorbance at 560 nm of
0.1.

The cultures were allowed to grow and absorbance was
read periodically for'9 days. Figure 1 shows that addition
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Figure 1. Growth of Spirulina platensis CFTRI with/without added
sterilized culture filtrate.
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