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ABSTRACT _

WEILER, N.E., 1998. Holocene sea levels in Anegada Bay, Argentin e Republic. Journal of Coasta l Research , 14(3 ),
1034-1043 . Royal Palm Beach (Florida), lSSN 0749-0208.

This paper analyzes littoral deposit s of the Holocene transgression in Anegada Bay, Argent ine Republic (39°50'S to
400 00'S and 62°15'W ). At least five tr ansgressive episodes were identified as Transgresive Sta ges (TS 0 to V) being
marked by barrier island and lagoon development. Their Probabl e Geological Age (PGA = the minimum l ie age) and
Approximate Ages (AA = with "C ages obtained from mollusk-shells in life posit ion), are : TS-O = 6560 :': 130; TS-1
= 6190; TS-Il = 5570; TS-Ill = 5200; TS-IV = 4350 and TS-V = 3600 BP. The TS-I represents th e maximum Holocene
Transgression and the TS-O corresponds to a previous event. Both could be related to maximum solar activity peaks
(therrn oeustatic transgress ion) , The younger TS (TS-II to V) show minor tr ansgressive episodes which could be related
to exceptionally high t ides (coincident with the Progressive Cycle of the Lunar Perigee) and to high wave-energy
episodes (exceptional storms). The storm episodes could be coupled to episodic events of great magnitude such as the
ENSO (past ENSO-Iike = EI Nino Sout hern Oscillations events l. These kind of events might have caused massive
sediment pulses and changes in the direction of th e littoral drift.

ADDITIONAL INDEX WORDS: Barrier is lands . radiocarb on dating , ENS 0 , eus tasy, Lunar Perigee.

INTRODUCTION

A su m mary of re sults obtained and published in previou s
papers by the author and colleagues is presented together
with new field data and 14C dates. The main objective of this
work is to provide data that will help to determine the eus­
tatic behavior of this area and its relation with surrounding
areas. in order to acquire prior knowledge of the future eus­
tatic behaviour.

This work is part of the activities developed in the frame
of' the "Paleoclimate and Geochronology of the late Pleisto­
cene and Holocene in mid-latitudes in the Argentine Repub­
lic" Research and Development Program, Project N°039
19608/85, of the Consejo Nacional de Investigaciones Cienti­
ficas y Tecnicas (CONICET), in an area that extends from
:l3°8 to 44 "S. The study area is located at 62°30'W and from
39°55'S to 40 013'S (Figure I!. Aerial photographs obtained
by the lnstituto de Fotointerpretaci6n Argentino rIFTAJ, to­
pographic maps of the Institute Ceografico Militar OGM) on
a scale of 1:50,000, and field observations were used to make
the map shown in Figure 2.

The presence of quarries opened to obtain gravel and sand
used in the construction and improvement of neighboring
roads. and the canals made by Corporacion Frutihorticola del
Rio Colorado (CORFO) provided data for analysis of the pro­
files. Different sedimentary facies were identified in the pro­
files. Samples were taken to determine the calcareous micro-
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fau na (forami nifers a nd os t racods) and for 14C dates. Dates
we re made in the 14C Laboratory of th e Instituto de Geocron­
ologia y Geologia ONGEIS).

PREVIOUS STUDIES

Many authors made reference to changes in the sea level
that took place during the Quaternary in the coastal area
that goes from the Bahia BIanca estuary to San BIas island
(Figure 1) (O'ORBIGNY, 1842; DARWIN, 1842; BRAVARO, 1857;
AMEGHINO, 1880; DOERING, 1882; ROTH, 1898; WITTE, 1916;
GROEBER, 1952; AUER, 1959, 1970; CORTELEZZI et al .. 1965;
CORTELEZZI and DILLON, 1974; CAPPANINNI and LaRES,
1966).

GONZALEZ et al., (1886, 1988a and b), and WEILER, (1988a,
1993, 1996) remarked on the presence of littoral deposits cor­
responding to relatively high marine levels which occurred
during the late Pleistocene (Sangarnon? and Mid-Wisconsian i

in the Rio Colorado delta and in Anegada Bay.
The Holocene littoral deposits of these areas were analyzed

by COOIGNOTTO and WEILER (1980), GONZALEZ and WEILER
(1983), WEILER (1983, 1988b, 1993 and 1996). In this way
WEILER (1983), made a geomorphological analysis of the Ho­
locene barrier islands located in the Rio Colorado delta and
north of Ancgada bay.

The littoral deposits of the Holocene in Bahia Blanca es­
tuary, the Rio Colorado delta, and north of Anegada Bay,
originated after the maximum Holocene Transgression (ca.

6000 BPI, during high energy periods identified as Trans-



Holocene Transgression in Argentine 1035

34
s

n.o.cei URUGUAY

(Partially of Yrigoyen,1975)

38°
~. ..': :':'.1Bahia Blanca
~'!- r', .': ., -': .' •••.••. , .• estua ry

.....:: .. 3 'c~'ib'r ~do:':' 2Colo rado rive r
. . ·.Basin .': deltaa ..'. I' : ..... I ': • " 3Anegada bay

• • • 't RC Colorado rl ve
. RNNegro river
S8 San Bias
Ed Field of work150,

Figure 1. General location.

gressive Stages (GONzALEZ and WEILER 1983). These epi­
sodes, according to the same authors, have a periodicity of
about 500 years, seem to be coupled also to exceptional high
tide events which occur when the moon is closest to the earth
(the Culmination of the Perigee Progression), every 556
years.

WEILER and GONZALEZ (1990) made a statistical analysis
based on 96 14C dates from a littoral strip between 33°S and
41°S. Most of them came from to the Bahia Blanca estuary,
the Rio Colorado delta, and the northern sector of Anegada
Bay. That analysis gave evidence of three Holocene trans­
gressive peaks that occurred at: 5550 ± 335 BP, 4225 ± 335
BP, and 3600 ± 100 BP. Besides this, WEILER (1988a,b,
1993) indicated that in the north sector of Anegada Bay, bar­
rier islands were formed during four Transgressive Stages
(TS-O; I; II; III). TS- I corresponds to the maximum Holocene
transgression, TS-O to an event previous to it, and TS- II; III
to two posterior ones. WEILER (1996) also observed beach
ridges littoral alignments in the mid-sector of Anegada Bay
(Los Pocitos bathing resort), formed during high energy wave
periods with the following ages: 4500 ± 90 BP (2 m a.s.l) and
3750 ± 150 BP (1 m a.s.ll,

RESULTS

Morphology

The 35 km long and 6 km wide sector of shoreline, gradu­
ally rises from the present shoreline up to 10 m a.s.l. It is
located in the central area of the morphostructural region

named Cuenca del Colorado by YRIGOYEN (1975) (Figure 1).
GONZALEZ et al. (1986) determined from the analysis of the
altimetrical positions of the littoral deposits, that this area
remained tectonically stable during the late Pleistocene and
Holocene.

Barrier islands corresponding to the Late Pleistocene (Mid­
Wisconsian) are observed between the 10 m a.s.l. and 5 m
a.s.l. Their ages range from 30,000 BP to 36,000 BP (WEILER,
1988a, 1993), their length from 3 km to 3.5 km, and their
width from 200 m to 300 m (Figure 2). They are correspond
to beach ridges 4 m to 5 m height with respect to the adjacent
surface and are composed of gravel and coarse sand horizons,
with abundant mollusk-shells.

The Holocene barrier islands, which developed over a wave
abrasion platform eroded over shore and lagoon deposits cor­
responding to the Mid-Wisconsian, are located from 5 m a.s.l.
down to the present coastal line. These barrier islands and
their respective lagoons are arranged in three systems de­
creasing in age towards the sea.

The oldest barrier islands (System 1, Figure 2) are located
between 4 and 4.5 m a.s.l.. They have an average length rang­
ing from 2 km to 2.5 km and an approximate width of 150 m
to 200 m in their central part, and from 300 m to 400m in
the extremes. They are arranged in simple beach ridges sets
without truncation surfaces. Though these barriers do not
possess clear morphologic evidence from which to determine
the drift paleocurrent direction, their increasing width to­
ward the southern extremes would indicate that the current
was oriented towards the south.

-Journal of Coastal Research, Vol. 14, No.3, 1998



!o:w

r=- - - -- .- - ---- .... - - - - - --,

AN EGADA
BAY

!J1l Late Ple is to c e ne
lliJ ba rrier is la nd s
FFR Ple is to c e ne
ttttJ lagoOns
I:79l Ho lo c e ne barrier
~i sl a n d s

b--~ Ho locene lag oo ns

~ Bounda ry P le i st o c e n ~

~ Ho loc e ne deposits
ITIJ] Tida l- fla t (inactive)

I~-;I Tidal- flat (active)

1,.2.3 IBa rrier islan s who les

A-B:Cross s ection :Fig.3 )
C- D:Cross section (Fig 6)
AQ :AWin tida Qua rry
VQ :Villalo nga Quarry

o 2 3 km
I I I

Fi!(lIn':! . Det ail of' t he gco forrn s in th e An egad a ba y.

The intermediate ag e barri er islands (Syste m 2, Figure 2 ),
located from a bout 2,50 m to a bout 3 m a .s .l. Th eir average
lengt h is 3 km to 4 km . Th ey a re wid er toward th e south
reaching from 500 m to 600 m, whil e to the northern ext re me
t hey onl y reach 200 m to 600 m, looking in occasions lik e
barri er spits (Figure 2 ), This clea r ly indicates a north-south
di rection of th e drift current when they wer e form ed , whi le
a t pres ent the current has a so uth-north direction. Th e beach
rid ges that cha rac te r ize these barriers show intern a l trun ­
ca t ions in different se cto rs th at wou ld indicate changes in th e
dynamics of th e environme nt a fte r th ey were form ed . This

dyn am ic cha nge wou ld indi cate a slight rise in th e sea level ,
du rin g whi ch the pr eex ist ent ridges were in part eroded, with
a change in the lit tora l drift, whi ch a llowed th e tran sport of
th e material to the sout h.

Th e youngest sys te m of barrier isla nd s (Syste m 3) is locat­
ed from 2 m to 1.5 m a.s .l. a nd is compo sed by forms 5 km to
6 km long, and a with increasing from 100 m to 200 m in th e
cen te r, to 300 m to 400 m in th e curved ext re mes. Th ey a re
more e longa ted that those of to Syst em 2, and th e bea ch ridg­
es a re ofte n t runcated into sectors , with new beach rid ges
added. This feature would indicate as in th e form er case , a
so uthward drift tenden cy of th ese la ndforms. Th e lagoons are
morp hologically rep resented by nar row and slightly de­
pressed zones C's wa les"), loca ted landward of t he beach ridg­
es which conform to th e barrier islands . According to HOYT
(1 ~)67 ) . the limi ted developm en t of these lagoons would indi­
cate that the barrier isl ands were form ed during transgres­
sive events.

A t ida l flat with a ge ntle seaward slope exte nds to th e eas t
of th e barrier islands. from 1.50 m a .s.l. down to th e level of
th e dai ly maximum tid e level. Two different zones a re ob­
se rved from west to east , th e highest one only floods during
spr ing tid es , whil e the lower one that is crossed by numerous
tid a l channels . floods with the daily tides. Each zone has a
different vegetative association. Over the inactive tid al flat
depo sits , composed by s ilty -clay sa nd with an incip ient
eda phic developm ent, th ere is a halophyte veget al commu­
nity. It is main ly composed of species of th e gene ra S alicor­
Ilia, Atriplc«, S cirpus , Heliottropium , Seseuiu m , Limon ium ,
a nd Cress a s p.

Th e active tida l flat is characteri zed by a silt -clay deposit
marked by crab community pro liferates and sma ll ba rr en is­
la nds wit h a veget al (rus h) only community primarily of Jun­
cus actus . These environme nts represent t he present lagoon
but is very different from those of the Holocene which deve l­
oped in a low-en ergy coastal environmen t.

Stratigraphy

Beach Ridge Deposits

(1 ) Location: Th ese deposits are pa rall el at subpa ra llel to
th e present shoreline a bove 4 m a .s.l. , conforming with the
beach r idges of th e barrier islands (Figure 2 ).

(2) Description : (a ) Lit hology: Th e upper part of these
deposits is in gen eral 5 m to 6 m thick (Fi gures 3, 5, and 6 ),
Their base is composed of medium gravel (3 em to 4 em ),
rangi ng to the top layers with layers of finer gr av el (2 em),
and pa rall el-bedd ed fine to coarse sand . Th ese materials have
a planar cross-bedd ed st ructure, with slopes of approximately
15° to 20° seawa rd, in a typic al foresh ore facies (sensu
SPALLi':TTI, 1980). Th e gravel bed s are dominated by volcanic
rock pebb les mainly ryolites, andesites, and basalts ), from the
"Rodados Patagonicos" (a local name given by FIDALGO and
RIC;Ci l , 1970 for th e sa ndy gravels capping th e Patagonian
Plateau from th e coast to t he And es ), and "tosca" pebb les
(local name for ca rbona te cr usts, ca liche, or ca lcrete). Th e
Rodado« Patagon icos were transported to the sea by
Patagoni an riv ers a nd carried a long th e coas t by th e littoral
drift currents. In thi s coas ta l sector th er e is a s ignifica nt

.lou rna l of Coas ta l Ik sea reh . Vol :l, IHHH



Holocene Transgression in Argentine }o:n

Fig u re 3.(L0 cat ion, see fig u re 2)

w
500

I
1000m

I

E

Figure 3. Cross section over Late Pleistocene-Holocene deposits (A-B in Figure 2 l.

Figure4' (Location, see figure3)

SOil development

Lagoon

--.:-+---TSI6190~110 BP

Foreshore deposit
31600~1400 BP

Discontinuity

r--.,.--.-..l-----r-_.......---..........__~oc::--:-.~. Foreshore deposit

3m~_---L-__-'-=-_----L-__~ Sangamon?
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contribution of sediments from the Rio Negro as a
consequence of the present south-north littoral drift. In the
case of a reversal of the littoral drift, the sediment
contribution would come from the Rio Colorado.

(b) Biological elements: Marine mollusk-shells from
different habitats and mixed by waves are frequently found
in these beach ridges. The following species were identified
among the bivalves: Pitar rostrata (Koch), Glycymeris longior
(Sowcrby l, Amiant.is purpurata (Lamark ), Crassostrea
rizophoras (Guilding), Chlamys tehuelchus td'Orbigny r,
Erodona mactroides (Daudin), Carditamera plata (Ihcring),
Tiuela isabelleana (d'Orbigny) and, among gastropods,
Oliuancillaria urceus (Roding r, Buccinanops globulosum
(Keiner), B. deformis (King); Tegula patagonica (d'Orbigny),
Crepidula aculeata (Gmelin); Natica isabelleana (d'Orbigny),
Anachis isabellei (d'Orbigny), Calliostoma carcellesi (Clench­
Aguayo), and others in fragments, (FARINATI, personal
communication). The Zidona angulata Swaison and the
Adelomedon Dall, both are big gastropods, abundant in the
sandy beds.

(c) Stratgraphic relations: The deposits corresponding to
the beach ridges of systems 1, 2, and 3 of the barrier islands
(Figure 2, A-B transect) rest with a in discordance on the
oldest lagoon deposits (Figures 3, 5 and 6),

Lagoonal Deposits

(1) Location: These deposits are located landward of the
barrier islands and parallel to them (Figure 2).

(2) Description: (a) Lithology: In most cases the lagoon de­
posits do not exceed 1.50 m to 2 ill in elevation (Figures ~3, 4,
5, and 6), They are composed of very fine silty sand mixed
with some small, sparse gravels. The gravels are gray-green-

Journal of Coastal Research, Vol. 14, No. :3, 199R
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ish in their bases and red-brownish at their tops. They pres­
ent hydromorphisms (red and yellow spots and dark concre­
tions and small biogenic cylindrical root bore-holes and
worms), which show a weak edaphic development, similar to
the present one.

(b) Biological elements: these deposits have abundant
shells at one or two levels. The Tagelus plebeius (Lightfoot),
which are articulated and in life position (Figures 3, 4, and
5), and some Littordina sp valves. Also are the following mi­
crofossil species: Bolivina striatula Cushman; Elphidium
gunteri Cole; E. discoidale d'Orbigny; Fissutina sp; Rotalia
becarii parkinsoniana d'Orbigny; Buccela frigida (Cushman);
B. Peruoiana campsi Boltovskoy (Foraminifers); Callistocy­
there sp; Cytheropteron sp; Cypredeis sp (Ostracodes) (GAR­
CIA, personal communication).

(c) Stratgraphic relations: The oldest lagoonal deposits
were found discordantly over Mid- Wisconsian interestadial
transgressive deposits (see Figures 3 and 4). Generally, they
are topped by an erosional discordance corresponding to the
barrier island deposits (see Figures 3, 5 and 6).

Geochronology

All the radiocarbonic dates used in this work are presented
uncalibrated or "corrected", in years before present referred
to 1950. They were obtained in the INGElS laboratory (CON­
ICET-Argentina), with the methodology described by ALBERO
et al., (1980). Analytic data and 14C ages corresponding to
each deposit are shown in Tables 1 and 2.

The 14C samples for the analysis were originated in:
(a) High energy coarse sediment deposits. In this case mol­

lusk-shells are re-worked and redeposited. Thus, their ages
were considered as not representative of the time in which
the sampled deposit was formed. The Probable Geologic Age
(PGA) criteria was applied according to GONZALEZ and WEIL­
ER (1983). The PGA is considered to be the minimal age ob­
tained of a single high energy deposit. According to this cri­
tereon, a deposit can be younger but not older than the PGA
and the PGA thus represents a Maximum Age.

(b) Low energy deposits (lagoons): Mollusks shells in life
position were selected to obtain dates in this kind of deposits.
Their respective 14C ages were considered positively repre­
sentative of the time of origin of the deposit (AA = Approxi­
mate ages). The existence in this area of at least six episodes
during which there was a rise in sea level, was proved from
the 14C ages obtained. These rises caused the migration of
the barrier islands toward the mainland. This can be seen in
the basal relations of the deposits as the beach ridges of these
barriers are in discordance with the lagoon facies. These ep­
isodes were named Transgressive Stages (TS) 0, I, II, III, IV,
V, and V, according to GONZALEZ and WEILER (1983).

They have the following 14C ages:

TS-O: 6560 ± 130 BP (AA) 4.50 m a.s.l.

TS-O: 6190 ± 130 BP (AA) 5.00 m a.s.1.

TS-O: 5570 ± 120 BP (AA) 3.00 m a.s.1.

TS-O: 5200 ± 100 BP (AA) 3.50 m a.s.l.

TS-O: 4470 ± 80 BP (PGA) 2.50 m a.s.1.

TS-O: 3580 ± 90 BP (PGA) 1.50 m a.s.1.

These transgressive Stages coincide in age and height
above sea level with those described by GONZALEZ and WEIL­
ER (1983) for the Rio Colorado delta, and the Bahia Blanca
estuary (GONZALEZ, 1989), except that in this case another
stage(TS-O) was found. On this latter stage deposits rest on
the ones corresponding to the maximum transgression of the
Holocene.

Lagoon deposits whose corresponding barrier islands were
eroded, are represented by the TS-O, I, and II stages. The TS­
III corresponds to a lagoonal deposit together with its beach
ridge deposit. The TS-IV and V are represented only by the
barrier deposits. It was also observed that those TS present
a periodicity of around 500 ± 100 years.

DISCUSSION

The littoral deposits examined were formed during the fluc­
tuations of sea level following the melting of the last great
Glaciation of the late Pleistocene, known as the Postglacial
Transgression. From a geomorphological, stratigraphical,
and geochronological point of view, these deposits can be
clearly distinguished from those of the late Pleistocene (Mid­
Wisconsian),

The Holocene Transgression does not seem to mark a sim­
ple sea-level rise cycle and a continuous fall to the present
level. The sedimentary record and the 14C dates pose some
problems that require different interpretations. The deposits
corresponding to the TS 0 and I are considered to be related
to the global warming episode (maximum solar activity
peaks) which characterized the Mid-Holocene (SISCOE 1978).
The TS II, III, IV, and V are probably related to other events
which led to progressive of the marine sea levels of less mag­
nitude.

According to GONZALEZ and WEILER (1983), and GONZA­
LEZ (1989), two main factors determined the origin of the
Holocene beach ridges in the Bahia Blanca estuary and in
the Rio Colorado delta. The first and most important one re­
sponds to the solar activity peaks identified by SISCOE (1978),
which coincided with the major transgression of the Holocene
(termoeustatic transgression) represented by TS-I (PGA =
ca. 6000 BPL The second factor seems to be related to the
Progression of the Lunar Perigee Cycle, which could have
caused unusual tidal episodes when the moon was closest to
the earth, along with the general regressive trend. According
to the same authors, these episodes are represented by each
TS younger than TS-I, and their 14C ages are be related to a
probable periodicity of about 500 years (GONZALEZ and WEIL­
ER 1983).

Therefore, the ST -0 and I in this area are probably related
to the maximum solar activity peaks referred to by SISCOE
(1978). The remaining (TS II to V) are coincident with the
Progression Cycle of the Lunar Perigee, probably enhanced
by important storm events when high wave-energy would
have caused the barrier islands migration toward the conti­
nent.

It is important to consider that a rise in the sea level alone
is not a sufficient condition for the beach barrier system to
migrate landward, as the major sediment transport only oc­
curs only during extreme events (LEATHERMAN, 1980). An

Journal of Coastal Research, Vol. 14, No.3, 199R
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exa mple of one s uch ext re me events was th e case wh en th e
storms a re st ill more effect ive whe n coinc ide nt with sp r ing
high tid es , as it happen ed in HJ62 from Ca pe Hatteras to
Ca pe Cod, USA, as well as in northern Europe, in th e North
Sea (WOOD. 1976, 1985 ), Thi s a uthor has listed a ll th e si­
multan eou s occurren ces of ca tast rophic coastal storms and
peri gean t idnls th at occurre d from 1635 to 1976, on th e east
coast or th e Unite d Sta tes.

Th ese major wave-en ergy episodes in Anegada Bay, wh ich
took pla ce during a per iod sta rt ing 6000 BP and cont inui ng
at least until :1600 BP, could have been associa ted with un ­
usu a l s to rm events marked by per sistent northeast winds .
Th e persi s ten ce of th e northeast winds, ma y have even
ca used a cha nge in the directi on of th e littoral drift current.
Eust cri lo» a re intens ified during warming episodes , ca us ing
a bunda nt ra in over th e Pampean region and even over Pat­
agonia n regions . Import ant landforms and high ene rgy de­
posi ts probably or iginated with an increase of wave-en ergy
her e .

St\ :"IlWEISS (1986) expla ined th e origin of th e beach rid ges
a long the Pacific coast , as bein g a consequence of the episodic
events of gre a t magnitude ie.g. past ENSO = E1 Nino
Sout he rn oscill ati on events). He ass ume d th at episodes sim­
ilar to th e present ENSO, characteri zed by rainfall anomalies
a nd cha nges in th e wind direction , would have cau sed maf ·
siv e pulses or sediment accumula t ion which formed the lit­
to ral depo sits. Later, FOURNIER et al. (1990 ) and MACHARE

el al. (1990), related the form ation of th e littoral bea ch rid ges
in Cola n (Northwest of Peru ), from 3500 to 900 BP, to major
El Nino events. OKI'L1 EBel al. (1989) observed that accord ing
with th e 14C ages , 100 to 1000 years passed from the form a­
tion of one of the beach ridges until th e form ation of th e next.
Pal eoclimatic data of th e last 7000 years showed sig na ls si m­
ilar to those of the Southern Oscillation (a larger amount of
ra in , a larger contribution of sediments , a nd rever sal s in the
direction of th e littoral drift) in th e Brazili an coas t (MAHTIN
et al. 1993 ),

Both , th e southwa rd outlet of the tid al inl ets of th e barrier
islands in sys te ms 1 a nd 3, and th e increa sing width in th e
sa me direction or th e barrier isl ands of Syst em 2, show th e
occurrenc e of a rever sal in th e littoral drift current with re­
s pect to th e pr esent one, a t least during th e Tran sgr essive
Stages Ill , IV, and V. Th e prob abl e per s ist en ce of st rong
northea st winds could have been related to th e sa me clim atic
ph enomen a that ca use d effects simila r to those of EL Nino
Southe rn Oscill ation (changes in th e a tmos pheric circula t ion
and an increase in air tempera ture a nd humidity ).

A periodicity of a bout 400 to 500 in th e oscill ations of th e
Holocene sea level has been observ ed by others s pecia lists
lFAlHIlR IIlGE, 1976; FAlH HRIDGE and HILLARI E-MARCEL,
1977 ; VAN DE PLASSCHE, 1982; MORNER, 1976 ; COLQUHOUN
et al. , 1981 ; FOURNIER, et al .. 1990). A high er frequ en cy was
obser ved between 4700-4300 BP a nd 3800-3500 BP (COLQU­
HOUN et al., 1981 and COL<~UHOUN , written communica t ion ),
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RICHAHDSON (1983), also determined a GOOyears peri odicity
in the formation of th e littoral beach ridges in the Peruvian
coas t (Chira ), from anthropogeni c radi ocarbon dates.

Furth ermore, Tabl e 1 shows one age of 11,300 :t 180 HI',
two age s close to 9500 BP (9460 :t 120 a nd 9420 :t 150 ), four
ages of approx ima te ly 8700 BP (8720 :t 140; 8G90 :t 150;
8660 :t 110 and 8570 :t 120) a nd two ages of about 7800 HI'
(7850 :t 130 and 7G60 :t 190) (beac h ridges ) whose PGA is
essent ially earlie r. WEILEH and GONZA LEZ (1990) al so be­
lieved tha t sa mples between ca . 11,300 BP a nd ca. 9,500 BP,
belonged to deposits form ed during high wav e-en ergy pul ses,
before th e max imum of th e Post-gla cial tran sgression , when
th e sea level was somewhat below, or close , to th e presen t
one. Th ese a uthors , related tho se pul ses to the 2:1,000 years
plane ta ry cycle of precession of the equinoxes, described by
MILANKOVITCH (1941),

It is cons ide red th at only one or two ages for each of the
datings is not enough to mak e a definite interpretation . It is
believed th at th ose age s a re associa ted to previous ones as
barrier islands in thi s area could have migrated landward as
th e sea level rose (KRAFT et al .. 1973, FISII ~: H and SIMPSON
1979, and COLQUHOUN a nd GUILC HEH, 1981 ), Thus, some of
th e materi als in th e barrier islands beach rid ges (clast ics a nd
biocla sti cs ) may have migr ated and have been redeposited

together with younger mater ial s. Th erefore, some of the
beach ridges show a lso age s from ca . 8700 an d 7600 HI'. It is
importa nt to mention th a t th e val ves used to obtain t hese
age s were not seriously ero ded as if they had not been tran s­
por ted for a long distanc e. KOKOT et al. (1993), suggested the
probabl e existe nce of barrier pal eislands subme rged in front
of th e southe rn coas t of Anegada Hay.

CONCLUSIONS

(1) It was obse rved th at fluctu a tions in th e sea level oc­
curred in the a rea during the Holocene , from 6590 to :l()60
HI', leaving th e barrier islands as evidence.

(2) Th e ba rrier islands of this a rea , migrated land ward dur­
ing the rise in the sea level. Thi s happen ed at least s ince
11,000 BP up to th e time when th ey reac hed the tran sgres­
sive ma ximum at about 6000 BP (TS = G m a.s.L)

(3 ) During th e development of th e t ran sgressi ve-re gr essi ve
cycles of the Holocen e, the re were at least six episodes char­
acterized by an except ionally ene rget ic weavi ng, during
wh ich the barrier islands migrated inwards conti nent. Th ese
six episodes were nam ed Tr an sgressive Stages (TS) 0 to V
and th eir respecti ve ages are as follows:
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[] RESUMEN [J
Se analizaron depositos litorales de la transgresion del Holocene en la bahia Anegada (39°50' a 40°00' Sur y 62°15 oeste, Republica Argentina) Se determinaron por
10 menos cinco episodios transgresivos que fueron denominados Estadios Transgresivos (ET 0 a V); durante los mismos se originaron crest.as de playa r islas de
barrera ) y albuferas. Las respectivas edades de esos ET IIC, con Edad Geologica Probable (EGP la menor edad llC) y Edades Aproximadas (EA son las lIe
obtenidas a partir de valvas de moluscos en posicion de vida), son: TS-O 6560 130; TS-I 6190; TS-II cc= 5570; TS-III = 5200; TS-IV 4350 y TS-V 3600
BP. EI ET-I represents el maximo alcance de la transgrcsion del Holocene y el ET-O corresponde a un evento transgresivo anterior. Ambos estarian vinculados con
picos de maxima aetividad solar (transgresion termocustatica l. Los ET mas jovencs (ET- II a V) indican episodios transgresivos menorcs asociados posiblcmcnte a
mareas excepcionalmente altas (coincidentes con el CicIo de Progresion del Perigee Lunar) y a fuertc oleaje (tormentas excepcionalcs l. Los cpisodios de tormenta
podrian estar condicionados por eventos episodicos de gran magnitud del tipo ENSO (cventos pasados del ENSO El Nino Oscilacion Sur) los que habrian causado
masivos pulsos de sedimentos y cambios en la dircccion de dcriva litoral.
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