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tivity in predation is onfirmed by sqiid®
preference r transpaent, yet polarizaton-
active, targts that mimic thée prey.

In aquatic environments, mary organ-
isms ae ranspaent or transticent, render-
ing them difficult to detect'. However, sane
of these plankinic organisms ontain
polarizaion-active issies.

Using the ne retardane-measaring
polarized-light microsope (RI-Sope)’
and standat linear  mlarization
microsopy, we inspected the fssies ¢ 20
zooplankionic species © determine the
polarizaton-active stuctures in th@& bod-
ies. Misde fibres and mabdmeric pho-
toreceptors sheved srong retardane up b
one-quarter of the waelength. Edg b-
refringence ould be cetected in only a ew
organisms, and was most imEalle in
chaetognaths and in the aatnae d crus
taceans.

Natural ilumination is dten patially lin-
ealy polarized®, so tanspaent but polariza:
tion-active aganisms mgp be endered
conspicuous \len viewed by a plarization-
sansitive visual sptem®. We esed the ole d
polarization vision in prey séection and
detection in adults and hathlings d the
seuid Loligo pealei, which is knavn to be
polarizaion-sensitive®.

We aminal the doices ¢ adult squid
when presated with smal transpaent
glass eals that mimi&ed prey items and
which were éther polarizaton-active (FA)
or had no dfect on the wlarizaton charac-
teristics d light passing trough them (reg-
ular beals, Ryg). Sx of these bals (three
Reg, three RA) were sispended in mid-
water at ne end of a rectangular tank mea
auring 3702 120 cm andantaining waer
to a dpth of 40 cm. Of 50 animalesed,
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Fgure 1 Adult sq uid choices of g lass beads that
mimick ed prey. abf, Glass beads (1 cm diameter ,
equal transparency in the 400D650 nm r ange)
appear identical to a human observ  er (a,d). Using a
submer sible imaging polarimeter °, the light intensity
(a,d), e-vector orientation ( b,e) and per centage of
linear polarization ( c,f) were measur ed at each pix el
in an imag e. Some beads ( dbf) were heat-str essed
during manufactur e and hence w ere polarization-
active (PA), wher eas other s (abc) were not str essed
and did not affect the light© s polarization (R eg). g, Fif
teen sq uid examined mor e than one beadinthe 1 5-
minute period, r esulting in 66 bead choices. Scoring
was by one of two v olunteers, neither of whom
knew the identities (R eg or PA) of the g lass beads.
Bead position ( abf, across the tank, 20 cm fr om
each side, and 1 6 cm betw een them; a, left-most
position as a sq uid appr oached the beads) was a
significant factor in the animals O choices (=111,
P<0.05), but ther e was a significant pr eference for
the PA beads independent of the bead® s location
(x?=1122, P<0.05).

10 did not espnd to the keads and ware
excluded from anaysis.

Of the emaining 40, half ere estd
with the FA beals in psitions as shan in
Fig la, ¢, e and halfith the FA beals as in
Fig 10 d, f. Reads vere iluminated from
behind through a dass wndow. The licht
was filered through a wax-pagr depolariz-
e and a Blaroid HN38S linear plarizing
filter, creaing a patially polarized light
field comparabe © the mame ewiron-
ment’. Additional dim ilumination was
provided by overheal fluoresent lights.
Resilts (number of beal doices) vere
anayseal using thex? goodness-fit test
with equal expected frequencies.

Adult squid preferred PA beals over Reg
beals (Fig 1g). Tis peference was @édent
from: total squid choice in a 15-min priod
(Fig. 1; =50, Rg=16; x*=17.52,
P<0.0001); fist agroach of eah squid
(PA=33, Rg=7; x*=16.90,P < 0.0001);
and the sgidsD werall preferences (R = 30,
Reg = 4, equal rumber of Reg and R choic-
es= 6;x?=19.88,,< 0.0001).

We also xaminel predation on live 20-
plankton by sauid hathlings. We intro-
duced hathlings (=250) inb an
experimental tank iluminated through a
side window with ether lineady polarized
or depolarized light. We recorded the
hatchlingsQ deding behaviour with a video
camea for 60 mirutes. e first 100 atteks
in eah trial (polarized or depolarized illu-
mination) were measred when the peda
tor:prey density was 1:50. ¥/also meased
25 attaks in eah illumination séting with
a predator:prey ratio of 1:140.

Squid hathlings attaked plankbnic
prey under polarized illumination at a 70%
greatr distane than unér depolarized illu-
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mination (6.09+ 2.92, as ajnst 3.5& 1.26
squid body lengths, a@eraget s.d.,
P<0.001, KIimogorovb$irnov 2-sample
test). Pey densities did not afict the attak
distanes P> 0.1, Klmogorovb$irnov 2-
sample ést). Atacks hal similar siccess
rates undr polarized and dpolarized illu-
mination (86 and 74%y?=7.78,P> 0.05,
X2 with equal expected frequencies), indicat
ing that a geatr atteck distane des not
impair prey capure.

Loligo pealei, like othe squid, is a plagc
visual predator. Both young and dults feed
on transpaent zooplankion® Adults ae
predominantly crepuscular pedators, ted-
ing at imes when the patial polarizaton of
the underwater light field is at its
maximum’. We pedict that polarizaton-
baseél predaton may be ®@mmon amag
other polarizaton-sensitive plankivores
such as fish and ostaeans.
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Utradry seed stor age
cuts costof gene bank

Today we ae faced with an urgent chak
lenge © organiz the #icient consevation
of biodiversity. In the case foplants, me
way of doing this is ® sore thér seeds in a
gene bank. Te dfective pesevation of
seeds depends o thar moisture ®ntent
and o the sbrage emperature, which can
presat a poblem in developing @untries
where the osts ¢ cold sbrage ae pohibi-
tive. Here we descibe a wg of sboring
seeds undy ultradry mnditions at amb
ent temperatures viich not only improves
their longevity and vgour but also
promises ¢ be a ost-dfective technique
for germplasm onsevation.
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