such interactions may alter the stability
of ordered conformations by special
and quite different means.

In conclusion, and quite apart from
considerations of mechanism, we wish
to emphasize the empirical fact that
certain neutral salts are very effective
general macromolecular denaturants,
and that others are rather potent gen-
eral stabilizers of macromolecular con-
formations. We may note that highly
concentrated solutions of salts of the
latter type (K:HPO., (NH:):SO: and
so forth) are often used to salt-out
native proteins, and as the mother
liquor for x-ray diffraction studies of
proteins assumed to be native in the
crystalline state.

PeTER H. voN HIPPEL
Kwok-YING WONG
Department of Biochemistry,
Dartmouth Medical School,
Hanover, New Hampshire
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Recent High Relative Sea Level Stand near Recife, Brazil

Abstract. Radiocarbon dates for Vermetidae limestone from the edge of the
Brazilian Shield at Cape San Agostinho, Brazil, indicate sea level stands of up to
2.60 meters above the present position, 3660, 2790, and 1190 years ago. Ac-
curate determination of relative sea level is possible because of the well-defined

habitat of the fossils dated.

Shepard (I) has listed three current
trends of thought about the rise of sea
level during the last few thousand years:
(i) during the past 6000 years, sea level
has fluctuated between 1.5 m below and
3.0 m above its present position; (ii) sea
level has been constant since it reached
its present position some 3000 to 5000
years ago; and (iii) sea level has con-
tinued to rise slowly up to the present
day. Shepard presents new information
to support the last viewpoint. However,
his graphs show considerable scatter of
dates around the mean curve. The scat-
ter exceeds several thousands of years
for each position of sea level, or some
3 to 6 m for each point in time. Ob-
viously, absolute sea level must have
occupied a single position at each spe-
cific time. Consequently, one of the fol-
lowing alternatives must apply to each
date to explain this scatter, provided
that it is truly related to ancient sea
level and not to an artifact (for example,
a kitchen midden). (i) The date is in
error because of faulty measurement or
contamination with lighter or heavier
carbon. (ii) The inferred relation to
ancient sea level is incorrect. (iii) The
area is unstable and either uplift or
subsidence has occurred. (iv) The rise
of sea level has indeed shown many
fluctuations, some of them above pres-
ent level, through all or many of the
points given on the graphs (2).

Thus, there appears to be an urgent
need for additional data that satisfy
stringent requirements of purity of the
sample, well-defined relation to ancient
sea level, and stability of the region.
In this report we present four dates
obtained from measurements of biog-
enous limestone that encrusts parts of

Table 1. Radiocarbon dates of four samples
mean low water.)

a small promontory of granite on Cape
San Agostinho near the village of
Gaibd, south of Recife, Brazil. The
sample location is 34°56.0” west longi-
tude and 8°20.2" south latitude (3).
The area forms part of the eastern
margin of the Brazilian Shield.

At Gaibd, the mean range for spring
tides is 2.3 m with a maximum of
2.7 m, and the coast is exposed to a
considerable swell. The following bio-
logical zonation occurs (Fig. 1): a Lit-
torina zone in the upper part of the
tidal range from 2.00 to 2.30 m above
mean low water, corresponding to the
“étage supralittoral” of Peres and Moli-
nier (4); a Chthamalus zone in the
middle upper part of the tidal zone
from 1.40 to 2.00 m above mean low
water, the upper part of the “étage
médiolittoral” (the precise level of this
zone varies, depending on exposure to
the surf); a Tetraclita zone from 0.20
to 1.3 m above mean low water, cor-
responding to the lower part of the
“étage médiolittoral”’; a Vermetidae
zone of thick concretions of encrusting
gastropods, algae, and Foraminifera
quite similar to those from the upper
part of the “étage infralittoral” of the
Mediterranean described by Molinier
(5) [the dominant invertebrate in this
zone, which is limited to a range from
0.30 to 0.80 m above mean low water,
is  Petaloconchus (Macrophragma),
probably a variant of P. varians d’Or-
bigny (6)]; a Sargassum zone, infra-
littoral, extending below low water and
including scarce coral heads.

Fossil Vermetidae limestone accre-
tions attached under overhanging solid
rock surfaces, or filling joints and
cementing blocks, occur at various

of limestone from Gaibu, Brazil. (M.L.W.,

Height ~ Heieht
above top
S%noi?le K/l[) (I),V%V of livi‘ng (yﬁffs) Description
(m) * vermetidae
zone (m)
A-16 3.00 2.20 2790+150 Biogenous limestone with Vermetidae,
Balanidae, and encrusting Foraminifera
A-17 2.40 1.60 1190130 Biogenous limestone, mainly
Vermetidae
A-21 2.20 1.40 1750170 Biogenous limestone with Vermetidae
and Bryozoa
A-22 3.40 2.60 3660170 Biogenous limestone with Vermetidae
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Fig. 1. The present ecological zonation and relative positions of dated samples on
Gaibd promontory. Heights above mean low water (datum of Brasilian Hydrographic

Charts) measured with Wild level.

levels above the zone of living inverte-
brates. The highest and most promi-
nent fossil zone occurs approximately
3.40 m above mean low water, 0.90 m
above the highest tides, and 2.60 m
above the top of the living zone. The
species composition of the fossil rock is
identical to that of the living zone.
Weathering of the surrounding granite
locally has caused limestone blocks to
protrude on 2-cm high inverted conical
pillars.

Other evidence of a former higher
sea level is presented by an abundance
of empty burrows of Echinometra well
above its present occurrence, by fossil
Tetraclita limestone at approximately
2.60 to 3.00 m above mean low water,
and by a cemented shell beach some
2.60 m above the present beach. In
protected areas, both the living zone
and all the fossil zones are approxi-
mately 0.30 to 0.60 m lower than on
the open promontory.

Many years ago, Branner (7) and
Hartt (8) discussed evidence for a
former higher position of the relative
sea level along the Brazilian coast. At
several of their localities, one of us
(J.L.) has observed numerous empty
Echinometra burrows and the eroded
heads of the relatively deep-living corals
Montastrea cavernosa (L.) and Mus-
sismilia hartti (Verrill) well above their
present locations. A dissected reef of
algae and Vermetidae was observed by
Ottmann (9) on the Atoll das Rocas at
the 3-m sea level. Thus, the observa-
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tions at Cape San Agostinho are not
unique.

Radiocarbon dates obtained for four
samples of limestone (/0) are listed in
Table 1. The samples consisted of large
blocks of limestone, and great care was
taken to avoid contamination. The nar-
row, well-defined ecological position of
the living Vermetidae zone allows, by
reasonable extrapolation, a definition of
sea level at the time of formation with
an error of no more than 0.50 m. The
maximum stand observed is 2.60 m.

We conclude that in this area, one,
or possibly more, oscillations of sea
level have taken place in the last few
thousand years. The Brazilian Shield
is very stable, as are all ancient shield
areas. However, the dates obtained con-
flict with evidence from other parts of
the world, notably the Gulf Coast (11),
the Netherlands (/2), and Florida (Z3),
where there is no evidence for recent
sea-level stands above the present.

Recent sea-level stands higher than

the stand at present have been reported

by Richards and Broecker (I4) for
Peru and for the Caribbean coast of
Colombia. In both areas, uplift appears
possible. Fairbridge (2) has amassed
much evidence in favor of a complexly
fluctuating sea level. Two of our dates
(A-17 and A-21) coincide in age with
Fairbridge’s Rottnest submergence and
with Tavernier and Moorman’s (I5)
Dunkirk II and III transgressions, but
are a little too high. A third falls within
Fairbridge’s Younger Peron Terrace

(A-22). These correlations may be
fortuitous and we do not wish to choose
positions in the argument.

TJeEErD H. VAN ANDEL
University of California, Scripps
Institution of Oceanography, La Jolla
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Superconducting Metastable
Compounds

Abstract. A number of metastable
phases, germanides and tellurides of
gold and silver, have been prepared,
analyzed by x-ray diffraction, and in-
vestigated for superconductivity. The
new superconductors and their tran-
sition temperatures are AgTes (2.6°K),
AgiGe (0.85°K), AusTes (1.62°K), and
AurxGex  (0.99°K—1.63°K)  where
(0.27 =x=0.60). Au-Ge compositions
with other values of x do not super-
conduct above 0.32°K.

The question of the universality of
the superconductivity phenomenon in
metals has been a matter of consider-
able scientific interest and controversy
in recent years. The phenomenon was
originally thought to be a rare and
uncommon occurrence in metals, re-
quiring just the right combination of
such factors as crystal structure and
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