possible to assess whether the observed changes in the WTP reflect a
larger, basin-scale change in the isotopic composition of the
ocean. However, numerical model simulations have suggested
that sustained shifts in the location of the Intertropical Convergence
Zone (ITCZ) over the tropical Atlantic Ocean would probably affect
the vapour flux to the Pacific, and change the fresh water as well as
the isotopic balance over the oceans'. A persistent displacement of
the ITCZ to more northerly latitudes in summer would act to trap
isotopically light vapour within the Atlantic basin and decrease the
vapour gain in the Pacific. The salinity and §'®0 changes we
document from the WTP occurred in close association with the
precessional cycle and with enhanced solar heating in the northern
tropics during the early Holocene, which would have tended to pull
the ITCZ north off its present summer latitude'*. Over the course of
millennia a northerly bias in the latitude of the ITCZ and reduced
vapour transport between the oceans could have affected the
isotopic composition of Pacific surface waters. At present there
are no continuous SSS records from the tropical Atlantic and eastern
Pacific that span the entire Holocene and provide the same temporal
resolution that is available for the WTP. Nonetheless, previous
studies have documented an early Holocene pluvial over North
Africa and a stronger Indian Ocean summer monsoon in response
to Earth’s precessional cycle'®'". Cariaco Basin sediments also
contain evidence of higher rainfall in northern South America
during the early Holocene, with increasingly arid conditions devel-
oping during the past 5,000yr (ref. 18). These data all point to
tropic-wide changes in the hydrological cycle that have been
attributed to a more northerly position of the ITCZ during the
early Holocene in response to changes in solar radiation associated
with the precessional cycle. Data from other parts of the Pacific and
Atlantic will now be required for an assessment of whether the
changes in the hydrologic cycle affected the salinity gradient
between the Pacific and Atlantic Oceans. If so, millennial to
centennial scale changes in Holocene ocean thermohaline circula-
tion would be directly affected by ocean—atmosphere processes that
have occurred in the tropics. O
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The isotopic compositions of mid-ocean-ridge basalts (MORB)
from the Indian Ocean have led to the identification of a large-
scale isotopic anomaly relative to Pacific and Atlantic ocean
MORB'. Constraining the origin of this so-called DUPAL
anomaly’ may lead to a better understanding of the genesis
of upper-mantle heterogeneity. Previous isotopic studies®'°
have proposed recycling of ancient subcontinental lithospheric
mantle or sediments with oceanic crust to be responsible for
the DUPAL signature. Here we report Os, Pb, Sr and Nd
isotopic compositions of Indian MORB from the Central
Indian ridge, the Rodriguez triple junction and the South
West Indian ridge. All measured samples have higher
870s/'%80s ratios than the depleted upper-mantle value'™'
and Pb, Sr and Nd isotopic compositions that imply the
involvement of at least two distinct enriched components in
the Indian upper-mantle. Using isotopic and geodynamical
arguments, we reject both subcontinental lithospheric mantle
and recycled sediments with oceanic crust as the cause of the
DUPAL anomaly. Instead, we argue that delamination of lower
continental crust may explain the DUPAL isotopic signature of
Indian MORB.

In the Pb—Sr—Nd isotopic space, the Indian MORB array differs
from the Pacific and Atlantic arrays by a distinct low **°Pb/***Pb’
end-member characterized by lower **°Pb/***Pb, "**Nd/'**Nd and
higher **”Pb/***Pb, 2°*Pb/***Pb and *’Sr/**Sr ratios. These compo-
sitions imply the presence in the upper Indian mantle of a com-
ponent that has undergone a long time-integrated evolution with
high Th/U, Rb/Sr ratios and low U/Pb, Sm/Nd ratios relative to the
Atlantic—Pacific upper mantle. Previous Sr—-Nd-Pb isotopic
studies®° of Indian MORB have related the DUPAL signature to
recycled continental lithosphere, either as old subcontinental litho-
sphere or as sediments associated with oceanic crust. Subcontinen-
tal lithosphere requires the presence in the upper mantle of another
recycled component having HIMU-like isotopic compositions (that
is, high u = *®U/>**Pb) whereas recycled oceanic crust associated
with variable amounts of sediments may produce both the HIMU
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and DUPAL signatures and account for all the Indian MORB
isotopic variations. Solving the origin of the DUPAL anomaly
remains a major goal of chemical geodynamics, essential for under-
standing the genesis of mantle heterogeneity.

The Re—Os isotopic system differs from other long-lived isotopic
systems because the melting process strongly fractionates Re and
Os; Re behaves as a moderately incompatible element and is thus
enriched in melts whereas Os is strongly compatible and remains in
the residue. Owing to their high Re/Os ratios, the oceanic and
continental crusts develop radiogenic '*’Os/"**Os ratios. The radio-
genic '®70s/'*0s ratios measured in oceanic island basalts (OIB)
are generally thought to reflect the recycling of such crustal
materials in the Earth’s mantle—more specifically, oceanic crust
with or without sediment'>”"”. The Re-Os system appears to be
relatively insensitive to large-scale mantle metasomatism compared
to the other isotopic systems, with an elevation of the mantle’s
18705/1880s ratio limited to 0.15 (ref. 18 and references therein).
Indeed, the negative correlation between the Re/Os ratio and the Os
content defined by metasomatized xenoliths and metasomatic
minerals implies that the more Os-rich a metasomatic agent is,
the less radiogenic it becomes through '®’Re decay and the less it
affects the mantle Os isotopic evolution'®. Even metasomatized,
mantle fragments that have encountered significant melt extrac-
tion—that is, old continental and oceanic lithosphere—display a
relative Re depletion and preserve subchondritic Os evolution.
Particularly unradiogenic Os compositions of oceanic basalts,
lower than the depleted MORB mantle (DMM) value, have been
interpreted to reflect the presence of such an old recycled litho-
sphere in their mantle sources'. Thus, the Os isotopic ratios should
enable us to determine which part of the continental lithosphere—
that is, subcontinental mantle or continental crust-related
material—is the origin of the DUPAL anomaly. The first Os isotopic
analyses of MORB'"'>? revealed significantly higher '*’Os/'**0s
ratios than the estimated DMM composition'""?. This difference
has been attributed either to the melting of a heterogeneous
mantle source'"* or to sea-water-related contamination'""”. Here
we present evidence that, for samples with Os > 2 p.p.t., the Os
isotopic compositions we measured in Indian MORB (that is, 13
samples from the Central Indian ridge (CIR), two samples from the

Rodriguez triple junction (RTJ) and one from the 39-41° E segment
of the South West Indian ridge (SWIR), reported in Table 1) reflect
the Indian upper-mantle composition. The ultralow Os contents of
our analytical blanks allow us to interpret the measured ratios as
representative of the samples we analysed. Moreover, because
these Os isotopic compositions do not correlate with the Os
(Fig. 1) or with MgO content, contamination by sea water
("¥0s/"®0s =~ 1.06*') and assimilation-fractional crystallization
can be rejected as the origin of the high Os isotopic ratios measured.
MORB from the CIR and RTJ display very homogeneous
'%70s/'%80s ratios (0.1356-0.1400) along the ridge, with the excep-
tion of four samples (Fig. 2). The significantly higher '*’Os/"**Os
ratios of two CIR samples having Os contents higher than 2 p.p.t.,
located south of the Marie Céleste fracture zone (MCFZ), are in
agreement with their significantly higher ¥ Sr/*°Sr, 2*°Pb/***Pb and
lower '**Nd/'**Nd and can be attributed to the interaction with a
Réunion-type mantle flow® (Fig. 2). The two other Os radiogenic
CIR samples have the lowest Os contents of this study (below
2p.p.t.) and irreproducible '*’0s/'**Os ratios. Their Os isotopic
compositions also contrast with their other isotopic ratios,
suggesting syn- or post-eruption contamination. The sample from
the extreme DUPAL segment of the SWIR has the highest
%70s/'®80s ratio we measured, among the most radiogenic com-
positions measured in MORB, and 6 p.p.t. Os. Such an extreme
composition is consistent with the extreme Pb, Sr and Nd isotopic
compositions of this sample. Taken as a whole, this evidence
suggests that, for our data, the Os isotopic compositions of
MORB with Os > 2 p.p.t. can be interpreted as reflecting the Indian
upper-mantle composition and used to constrain the nature of the
DUPAL anomaly.

Our Os systematics in Indian MORB confirm the radiogenic
'%705/'*%0s ratio of the DUPAL component® and preclude
delaminated subcontinental lithospheric mantle with its low
705/'%%0s ratio as the DUPAL component. The high
'¥70s/"*0s ratios of the extreme Indian MORB can hardly be
produced by mantle metasomatism' and instead support the
recycling of a continental-crust-related component into the Indian
mantle, as proposed on the basis of the Nb/U and ¥ Sr/*Sr
correlation defined by central Indian MORB'. While sediments

Table 1 Os, Re and MgO concentrations and isotopic compositions of MORB from CIR, RTJ and 39-41°E SWIR

Latitude Longitude MgO  Re Os '80s '®70g/'%0s '®"Re/'®®0s  ©7Sr/%sr TN/ 1N 205Ph/2O%Ph  297Pp/2%4Pp  208pp/20%Pp
wt%) (p.p.t) (p-pt) (p.pt)
Central Indian ridge
MD57 D14-1 —1.71 67.97 8.05 918 493 0.65 0.1381(33) 899 0.702936 (06) 0.513095 (07)  18.068 15.498 37.767
MD57 D14-4 —1.71 67.97  7.82 930 17.40 228 0.1400 (20) 258 0.702956 (20) 0.513117 (13)  17.983 15.450 37.772
MD57 D13-m —1.47 6764 727 1148 1339 1.75 0.1356(15) 414 0.702983 (07) 0.513063 (07)  18.040 15.469 37.860
MD57 D11-1 -417 6833 810 766 150 020 0.1451(30) 2474 0.702839 (21) 0.513106 (04)  18.170 15.475 37.765
MD57 D10’-1 -6.22 6825  7.01 963 3.16  0.41 0.1397 (15) 1470 0.703018° 0.513022° 18.318% 15,4992 38.244%
MD57 D9-6 -8.00 68.08 897 110.93 1453  0.1366 (06) 0.702789 (06) 0.513131(06)  18.166 15.495 37.876
MD57 D9-1 -8.00 68.08 888 860 9271 12.14 0.1400 (06) 45 0.702771(20) 0.513108(08)  18.210 15.536 37.946
MD57 D7-2 —12.86  66.41 809 865 6.41 0.84 0.1371(24) 652 0.702847 (21) 0.513129 (42)  18.085 15.473 37.876
MD57 D7-5 —12.86  66.41 812 786 546 071 0.1389 (20) 701 0.702782 (16) 0.513117 (25)  18.271 15.493 37.885
MD57 D6-6 -15.86  67.28  7.94 1508 161 021 0.1479(18) 4539 0.702907 (13) 0.513133(06)  17.872 15.450 37.664
604 1.34 018 0.1530(19) 2175
MD57 D5-1 -19.48  65.81 8.37 966 1472 1.92 0.1628(14) 318 0.703410 (18) 0.513013 (44)  18.418 15.529 38.345
938 6.39 0.83 0.1572(87) 711
MD57 D3-8 -20.15  66.83 830 1008 9.99 1.31 0.1388(20) 270 0.702985 (19) 0.513045 (35)  18.152 15.514 37.971
MD57 D4-3 —2027  67.67 812 946 1370 1.79 0.1468 (14) 334 0.702940 (06) 0.513106 (14)  18.294 15.495 37.946
841 1.10 0.1475(18)

Rodriguez triple junction

JC3-07/3D1  —-2557 7003 7.87 713 1020 1.34 0.1357 (12) 336 0.703113° 0.513048° 17.488° 15.455° 37.500°

JC2-17/2D1 2561 69.94 824 1014 6.67 0.88 0.1388(12) 725 0.703050°  0.513027° 17.477° 15.455P 37.470°

39-41°E SWIR

MD34 D5 —43.89 4065  8.08° 476 6.11  0.78 0.3349 (68) 385 0.704870° 0.512437¢ 16.877¢ 15.4759  37.245°

Errors shown in parentheses represent 2¢ and correspond to the last two digits. Analytical blanks range from 2 to 12pg g~ for Re, from 40 to 70fg g~ for Os and 0.25 to 0.45 for '®”0s/'®0s. All
samples have been blank-corrected. '“*Nd/'**Nd ratios are corrected for mass-discrimination using "°Nd/'#**Nd = 0.7219 and reported to "**Nd/'**Nd = 0.511960 for the AMES standard.
87Sr/%8Sr ratios are corrected for mass-fractionation using ®®Sr/%®Sr = 0.1194 and normalized to 8’Sr/®°Sr = 0.71025 for the NIST SRM987 standard. Mass fractionation for lead was 0.1% per atomic
mass unit (a.m.u.). Typical uncertainties (10) for lead ratios are 0.012 for 2°°Pb/?**Pb, 0.014 for 2°’Pb/?*Pb and 0.031 for 2°®Pb/?°*Pb. MgO contents have been determined by ICP-AES. #°:¢9 see

Supplementary Information.
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subducted with oceanic crust are commonly proposed to be the
continental crust material recycled into the upper mantle, we
develop arguments against recycled sediments as the DUPAL
component and show that delamination of lower continental
crust represents a better candidate.

With the aim of explaining the central Indian MORB isotopic
variations, Rehkimper and Hofmann'® have related the DUPAL
signature to the contamination of the Indian upper mantle with a
recycled component including a 1.5-Gyr-old oceanic crust and
variable proportions of pelagic sediments. To reproduce the
isotopic variations of the CIR, the RTJ and the 39-41°E SWIR
segment basalts, the proportion of sediments in the recycled
component has to vary as a function of the degree of upper-
mantle contamination. As an example, to explain the Central
Indian MORB isotopic variations, the sediment contribution in
the recycled component has to increase from 0.5% to 10% as the
proportion of recycled component decreases (see Fig. 4 in ref.
10), which requires special pleading. Moreover, the high pro-
portion of recycled component required in the CIR basaltic
source, 100% in some cases, would imply that the Indian
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Figure 1 1/0s versus '®"0s/'®80s ratios of MORB from CIR, RTJ and 39-41°E SWIR
segment. Data from the Central Indian ridge from'"-° are represented as smaller symbols.
The 70s/'80s ratios of the two samples with [0s] < 2 p.p.t. are non-reproducible and
contrast with the Pb—Sr—Nd latitudinal variation (see Fig. 2) which led us to relate these Os
isotopic compositions to contamination processes. The lack of correlation between
18705/"880s ratios and 1/0s or MgO content supports the absence of significant
contamination of samples with [0s] > 2 p.p.t. by seawater interaction or assimilation-
fractional crystallization. Samples located just south of the MCFZ show relatively high Os
content associated with high and reproducible 8 0s/'®80s ratios, consistent with

their Pb—Sr—Nd compositions. With the exception of these samples, MORB with

[0s] > 2p.p.t. from CIR and RTJ display homogeneous isotopic composition, significantly
higher than the DMM value'"'? and higher than the average composition of
subcontinental lithosphere (average '8”0s/'®80s ~ 0.1214 = 0.0078 (10), see the
Supplementary Information for references used). Sample MD34 D5 from the 39-41°E
SWIR segment presents an Os isotopic composition among the highest measured in
MORB together with extreme Pb, Sr, Nd isotopic ratios. This result confirms the radiogenic
0s composition of the DUPAL component. Two of our samples (MD57 D9-6 and MD57
D'10-1) have already been analysed and the compositions we measured are significantly
less radiogenic than those obtained in refs 11 and 20, respectively. Such a difference
may be related either to the existence of isotopic heterogeneity within MORB or to the
higher Os blanks of previous Os studies. The ratios we measured in this study are
consistent with the Os isotopic range of samples with [Os] > 2 p.p.t. and with their Pb, Sr
and Nd isotopic compositions. All these features together strongly support the idea that
the Os isotopic ratios for samples with [0s] > 2 p.p.t. reflect the MORB source
composition.
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upper mantle is mainly composed of recycled material. Turning
to the most extreme DUPAL compositions, from the 39-41°E
SWIR segment and the lavas of Afanasy Nikitin (AFN)*, even
100% of recycled component with 10% of sediments does not
fully account for the data. Furthermore, the DUPAL anomaly is
geographically restricted to the Indian and South Atlantic upper
mantle, although recycling of oceanic crust and sediments has not
been limited to this particular area. All these features argue
against recycled sediments as the DUPAL component.

The CIR, the RTJ and the 39-41° E SWIR segment basalts define
isotopic trends from an end-member having high *°°Pb/***Pb and
18705/'%80s and moderate Sr/%°Sr and ***Nd/***Nd ratios, close in
the Pb—Sr—Nd isotopic space to the convergence zone of the
Atlantic, Pacific and Indian MORB trends®’, towards different
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Figure 2 Latitudinal isotopic variation of CIR and RTJ basalts. The larger circles represent
samples analysed for Os in this study. Smaller circles are data from previous studies (see
Supplementary Information for references used). Os isotopic compositions of DMM'"*2
and subcontinental lithosphere ("8"0s/'®80s ~ 0.1214 = 0.0078 (10), see
Supplementary Information for references used) are also reported. Dashed curves
illustrate the latitudinal isotopic variations. The ratios measured for two of our samples
in previous studies and the two Os isotopic ratios of our data set thought to reflect
contamination (see Fig. 1) are excluded from the Os dashed field. Os isotopic variation
appears similar to those of other isotopes. Indian MORB display limited isotopic
variations with latitude, except in the RTJ area and south of the MCFZ. Samples
located just south of the MCFZ tend towards the isotopic fields of the Mascarene
Islands (data from the GEOROC database, http://georoc.mpch-mainz.gwdg.de/), which
supports an interaction with Mascarene-type mantle material®, The asymmetry of this
isotopic anomaly reflects the effect of MCFZ on the mantle flow at the base of the
lithosphere.
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low 2°°Pb/?**Pb’ end-members (Fig. 3). Our data set does not
provide any new constraints on the nature of the high ***Pb/***Pb
component, so we focus the following discussion on the other
end-members, which are responsible for the DUPAL signature. The
alignment of these DUPAL end-members and the AFN (Fig. 3)
supports a binary mixing between a depleted mantle source and an
extreme DUPAL component.

To reconcile the continental origin of the DUPAL signature
with geodynamical aspects, we favour an Indian upper-mantle
contamination by delamination of lower continental crust, which
represents an alternative mechanism for recycling continental
material into the convecting upper mantle. The presence of lower
continental crust in the MORB source has already been proposed to
explain the extreme composition of one South Atlantic MORB*. In
a recent study™, Jull and Kelemen have shown that, owing to the
high temperature required for lower continental crust delamina-
tion, this delamination process is restricted to arcs, volcanic rifted
margins and continental areas that are undergoing extension or
removal of the underlying upper mantle. The extension associated
with the Gondwana break-up has probably fulfilled the conditions
required for lower continental crust delamination and such a
contamination would explain the geographical distribution of the
DUPAL anomaly. Lower continental crust has the advantage of
long-time evolution isolated from mantle convection with high Re/

Os, Th/U, Rb/Sr and low U/Pb, Sm/Nd ratios in agreement with the
isotopic features of the DUPAL end-member. Lower continental
crust displays radiogenic '¥’Os/"**Os (ref. 26) as well as low Nb/U
associated with radiogenic 87Sr/%6Sr (refs 27, 28), consistent with the
continental signature identified in the central Indian MORB".
Mafic xenoliths sampling the African lower continental crust,
located between the South Atlantic and Indian oceans, display Pb,
Sr and Nd isotopic compositions*~" consistent with the DUPAL
signature.

Recycled lower continental crust heterogeneously distributed in
the Indian upper mantle explains the different DUPAL end-member
isotopic compositions. As shown in Fig. 3, each end-member could
be produced by mixing in different proportions of depleted MORB-
like melt and lower-continental-crust-derived melt. To maximize
the contribution of the lower continental crust, the latter melt is
chosen as being produced by 100% of melting of delaminated lower
continental crust. Our model shows that only 10% of the melt need
be derived from lower continental crust to produce the extreme
compositions of RTJ basalts and 50% for the 39-41°E SWIR
segment. During the melting process, mafic rocks are expected to
be more fertile than the peridotitic mantle and thus to melt to a
higher degree, so their contribution in the liquid is increased by a
factor of three to four compared to the pristine solid mafic—
ultramafic proportions®. A maximum of 4% of recycled lower
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Figure 3 Pb, Sr, Nd and Os isotopic variations of the CIR, the RTJ, the 39-41°E SWIR and
the AFN. NHRL, Northern Hemisphere reference line of Hart? The different groups of
Indian basalts reported in the Pb—Sr—Nd isotopic diagrams define trends towards different
DUPAL end-members that can be produced by mixing recycled lower continental crust
and depleted upper mantle. As illustrated by the thick grey curves, the isotopic variations
of basalts from the Rodriguez triple junction and the 39-41°E SWIR segment are
reproduced by mixing DUPAL end-members produced by different proportions (10% and
50%) of lower continental crust with an end-member close in composition to the
convergence zone of the Atlantic, Pacific and Indian MORB trends (>°°Pb/2%4Pb = 19.2—
19.8; 2%8Pb/2%Pb = 38.8-39.6; &"Sr/2°Sr = 0.703-0.704)%%. Black curves represent

62

©2004 Nature Publishing Group

binary mixing between a MORB melt and material from the lower continental crust that is
assumed to be entirely melted. Data used for mixing calculation is as follows. MORB:
206pp/204pp = 18,00, 2°7Ph/2**Pb = 15.45, 2°5Pp/?%*Ph = 37.50,

87Sr/%8Gr = 0.7023, "Nd/"**Nd = 0.51325, '8"0s/'®%0s = 0.125,

Pb = 0.45p.p.m., Sr = 200 p.p.m., Nd = 10p.p.m., 0s = 0.15p.p.b. Lower
continental crust: ?°°Pb/?%Ph = 16.50, 2°’Pb/?**Ph = 15.35, 2°8Pb/?*Ph = 36.80,
878r/%85r = 0.7080, "*Nd/"**Nd = 0.51160, ' 0s/'®®0s = 0.5, Pb = 4.2 p.p.m.%,
Sr=350p.p.m.%, Nd = 11 p.p.m.?¢, 0s = 0.04 p.p.b. The lower-continental-crust
isotopic composition has been chosen within the African mafic xenoliths’ isotopic range®*->'.
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continental crust is thus sufficient to reproduce the extreme
DUPAL compositions of RT] MORB and 15% for the 39—41°E
SWIR segment. Most of the MORB from the central, southeast
and southwest Indian ridges has a less marked DUPAL signature
that requires less than 4% of lower continental crust to be recycled
into its source. The fact that recycled lower continental crust
probably does not melt entirely decreases significantly the quan-
tity of lower-continental-crust-derived melt required for a given
contribution on the isotopic compositions. Indeed, incompatible
elements such as Pb, Sr and Nd would be enriched in the melt
derived from the lower continental crust and, because the melting
degree remains high, mantle sulphides may be removed from the
residue and platinum-group elements such as Os would also be
enriched™.

All of these features support the idea that delaminating of
continental lithosphere, including the mafic lower continental
crust, is responsible for the Indian upper-mantle isotopic anomaly.
Some fragments may have sunk down to the OIB reservoir material
and mixed with other recycled components, which would explain
the particular compositions of Indian and South Atlantic OIB.
Finally, recycling significant amounts of lower continental crust
may help to explain the relatively andesitic composition of the
continental crust®®. O
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The evolution of miillerian mimicry
in multispecies communities

Christopher D. Beatty, Kirsten Beirinckx & Thomas N. Sherratt

Department of Biology, Carleton University, 1125 Colonel By Drive, Ottawa,
Ontario K1S 5B6, Canada

Prey species that are unprofitable to attack often share conspicu-
ous colours and patterns with other coexisting defended species'*.
This phenomenon, termed miillerian mimicry>?, has long been
explained as a consequence of selection on defended prey to
adopt a common way of advertising their unprofitability”®.
However, studies using two unpalatable prey types have not
always supported this theory’'>. Here we show, using a system
of humans hunting for computer-generated prey, that predators
do not always generate strong selection for mimicry when there
are two unprofitable prey types. By contrast, we demonstrate that
when predators are faced with a range of different prey species,
selection on unprofitable prey to resemble one another can be
intense. Here the primary selective force is not one in which
predators evaluate the profitabilities of distinct prey types inde-
pendently, but one in which predators learn better to avoid
unprofitable phenotypes that share traits distinguishing them
from profitable prey'>'*. This need to simplify decision making
readily facilitates the spread of imperfect mimetic forms from
rarity, and suggests that miillerian mimicry is more likely to arise
in multispecies communities.

If a predator community needs to attack a fixed number of each
distinct form of defended prey (such as those with stings or toxins)
before it learns to avoid them, and if this pressure is significant, then
there will be selection on unprofitable prey to resemble one
another>’. Although field experiments have lent support to the
idea that common forms of unpalatable prey are at a selective
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