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ABSTRACT 

PINO, M. and JARAMILLO, E., 1992. Morphology, texture and mineralogical composition of sandy 
beaches in the south of Chile. Journal of Coastal Research, 8(3), 593-602. Fort Lauderdale (Florida), 
ISSN 0749-0208. 

The coast facing the East Pacific near 400S Latitude is characterized by a wide variety of sandy beaches. 
Different elevations were sampled along 16 beaches near Valdivia (Chile), to characterize variability in 
morphological, textural and mineralogical characteristics. Principal Component Analysis carried out with 
the mean values of 14 variables, showed that the first three components accounted for 73.4 % of the total 
variance (Component I = 38.8%, Component II = 21.7%, Component III = 12.9%) and resulted in 
ordination of beaches in two main groups: one included fully reflective sites, which differed from the 
others by their coarser particles and steeper profiles (variables which loaded highest on Component I); 
the other group was comprised of beaches with dissipative and intermediate characteristics, as well as by 
sites with mixed characteristics. In the last group it was also possible to distinguish a sub-group of beaches, 
a distinction primarily based upon percentage of very fine sediments and shoreline orientation (two of 
the variables which loaded highest on Component II). The beach ordination results, and the interrela- 
tionships among the variables are discussed in relation to sediment provenance and hydrodynamic factors 
which form the beaches. 

ADDITIONAL INDEX WORDS: Pacific, south of Chile, sandy beaches, morphology, texture, compo- 
sition. 

INTRODUCTION 

The east Pacific coast of South America, located 
ca. 40?S Latitude (the coast of Valdivia, Chile; 
Figure 1) is characterized by rocky shores com- 
posed of metamorphic basement (ILLIES, 1960; 

OYARZUJN, 1986) as well as marine terraces of 
Pleistocene age whose main component is volca- 
nic sand (BROGGEN, 1945; FUENZALIDA et al., 1965; 
PINO and MULSOw, 1983; PINO, 1987). This area 
is included in an active margin zone in which the 
earthquake of 1960 produced vertical displace- 
ments of the shoreline in the range of + 5.7 m to 
- 2.3 m (PLAFKER and SAVAGE, 1970; PLAFKER, 
1972). Along the coast near Valdivia, the subsi- 
dence reached about 2 m, resulting in the land- 
ward migration of sandy beaches. Lithologic and 
tectonic variability results in an alternation of 
crenulated ungraded and graded shorelines, with 
sandy beaches covering the full range from dis- 
sipative to reflective types. As demonstrated by 
SHORT and WRIGHT (1983), each type of beach 
occurs in a particular wave system. In addition, 

dissipative and reflective beaches may indicate 
different morphological and textural character- 
istics; (i.e., generally, reflective beaches have 
steeper profiles and coarser grains than dissipa- 
tive beaches). 

The significant spatial variability of sandy 
beaches observed along the coast of Valdivia is 
one of the most distinctive features of this section 
of the Chilean coast. However, physical studies 
on those beaches are limited, a situation unfor- 
tunately typical of the entire Chilean coast. There 
are few studies of physical features of these beach- 
es; ARAYA-VERGARA (1986) examined beach pro- 
file classifications and PORTER (1986) analyzed 
the mineralogy of some beaches located north and 
south of Valdivia. 

The beaches of the coast of Valdivia are com- 
posed of terrigenous and allochemical compo- 
nents (FOLK, 1980). The former component is pri- 
marily represented by volcanic sand, which 
originated from marine terraces of Pleistocene age 
(PINO, 1988). Quartz, from schists of the meta- 
morphic basement, is also present. The gravelly, 
coarse sediments of some areas are primarily rep- 91014 received 19 February 1991; accepted in revision 14 February 1992. 
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Figure 1. Map of the Chilean littoral showing the location of the studied beaches near the coast of Valdivia. Sites were concentrated 
at the areas of Queule-Maiquillahue and La Misi6n-Los Molinos. Shoreline orientation is represented as striped areas in each of 
the 16 circles (i.e., beaches). 

resented by fragments of igneous rocks originat- 
ing in the Andean Range, and reworked from the 
coastal flood plains deposited during the last gla- 
cial period (MEDINA and PINo, 1989). The allo- 
chemical components (primarily shell gravel) are 

represented in the coarse sand to granule size 

range. These beaches follow seasonal accretion- 
erosion cycles, with periods of maximum sand ac- 
cretion during late spring-early autumn (JARAMI- 

LLO, 1987), in which swell is more frequent. 
The diversity in beach types along the coast of 

Valdivia (McLACHLAN et al., 1992), suggests a be- 
tween-site variability in morphology, textural 
characteristics and related parameters. Thus, this 
study aimed to answer two main questions: (a) is 
there any relationship between beach morphology 

and sediment characteristics?, and (b) can pat- 
terns of textural characteristics to be related to 
patterns of provenance? To answer these ques- 
tions we studied several beaches located in areas 
sufficiently separated so as to cover the widest 
possible range of morphological, textural and 
mineralogical characteristics. 

MATERIAL AND METHODS 

During the spring low tides of the summer- 
autumn of 1988 we visited 16 beaches near Val- 
divia (Figure 1). These beaches were typified us- 
ing Dean's parameter (SHORT and WRIGHT, 1983) 
which is calculated as D = Hb/Ws x T, where 
Hb is breaker height in cm, Ws the sediment fall 
velocity in cm s-1 (GIBBs et al., 1971) and T the 
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wave period in seconds. On each sampling date 
we registered the wave height and period using 
the horizon and a stopwatch. That data set was 
compared with unpublished data on wave height 
and periods for the coast of Valdivia. We also used 
visual observations of morphological features 
(width of breaker zone, number of bars, presence 
and location of rip currents) in beach typification. 
At the location of each beach profile, the shoreline 
orientation was measured as departure from north 
(degrees); afterward, degrees were normalized 
through a logarithmic transformation. Topo- 
graphic profiles from the backshore (i.e., dunes or 
cliffs) to the low tide level of each beach with 
EMERY'S (1961) profiling technique. Differences 
in height across the profiles were measured at 5, 
10 or 15 m intervals, depending on the width of 
each beach. The slope of the surveyed profiles was 
measured by the expression: a/L x 100, where a 
is the difference in height between the highest 
and lowest points (low tide level), and L is the 
distance between these two points. The slope of 
each station was measured with a clinometer. 

Two replicate samples of the upper few mm of 
sediment were collected at each of the stations 
studied along the surveyed profile of each beach. 
Stations were 5, 10 or 15 m apart, the same dis- 
tances as that used to measure the elevations across 
the profiles. Sediment samples were desalted (tap 
water washing) and wet sieved through a - 1 phi 
screen to separate gravel from the sand fractions. 
Thereafter, the sand fractions were analyzed for 
textural characteristics through a settling tube 
(EMERY, 1938; GIBBS et al., 1971). Moment mea- 
sures of mean grain size, sorting, skewness, and 
normalized kurtosis (kurtosis/kurtosis + 1) were 
calculated (SEWARD-THOMPSON and HAILS, 1973). 
At each station we also studied the percentage by 
weight of the 3.0-4.5 phi fraction obtained by siev- 
ing (very fine sands and coarse silts; WENTWORTH, 
1922), the mean roundness of 100 quartz grains 
of the 2.0-3.0 phi fraction (FOLK, 1980), and the 
sediment porosity. The maximum porosity of the 
sand fraction represents the mean of ten mea- 
surements of the water volume needed to saturate 
a constant volume of uncompacted sediment. We 
also measured the percentages of silicates, mag- 
netite and calcareous material in the sand frac- 
tion. These were obtained through successive 
elimination of magnetite and calcareous material 
with a magnet and HC1, respectively (INGRAM, 

1971). 
The eventual grouping of beaches according 

to their physical characteristics was obtained 
through Principal Component Analysis (Statis- 
tical Package Stratigraphic 2.0). Thus, the mean 
values for each of 14 variables were included in 
the analyses. 

RESULTS 

Table 1 shows that the beaches of Ronca, Uni- 
versitaria and Grande de Mehuin had the highest 
values of Dean's parameter (> 6). These sites had 
the characteristics of dissipative beaches (i.e., a 
well developed surf zone, flat profiles and fine 
sands). On the other hand, not all of the beaches 
which had the lowest values of Dean's parameter 
(< 1.5) fulfilled the characteristics of reflective 
beaches. Thus, while the beaches of Isla Mai- 
quillahue, Caleta Maiquillahue, Maiquillahue Sur 
and Grande de Niebla had the features that char- 
acterize reflective beaches (i.e., absence of surf 
zone, steep profiles and coarse grains), the pro- 
tected beaches of Agua de las Nifias, Barra Lin- 
gue, Mississippi and Embarcadero de Niebla, all 
located at estuarine outlet areas, had mixed char- 
acteristics (i.e., low values of Dean's parameter, 
absence of surf zone, variable profiles and fine 
sands) (Table 2). Finally, five beaches (Curifianco, 
Calfuco, La Misi6n, San Ignacio and Los Molinos) 
had intermediate values of Dean's parameter (3.2- 
4.9) and also morphological features which are 
characteristics of intermediate beaches (SHORT 
and WRIGHT, 1983) (e.g., long-wave megacusps 
and well defined rip currents). 

The shoreline orientation was highly variable 
(2940); six beaches faced the northwest (beaches 
no. 4, 8, 9, 10, 12 and 15), six faced the southwest 
(beaches no. 2, 3, 5, 11, 14 and 16), two faced the 
northeast (beaches no. 1 and 6), another the 
southeast (beach no. 7), and the last faced the 
west (beach no. 13) (Figure 1). Different swell 
profiles were observed along the studied beaches. 
Those profiles are associated with the single and 
double sequence categories (ARAYA-VERGARA, 

1986). Most of them were slightly convex, while 
that of Curifianco, Calfuco, La Misi6n and San 
Ignacio had landward oriented inner face slopes 
(Figure 2). 

Gravel sized sediments were only found at the 
sites studied in the area of Maiquillahue (beaches 
no. 7, 8 and 9) and at Niebla (beach no. 15). Gravel 
percentages ranged 5-21% (Table 2). The highest 
percentages of calcareous material (primarily 
mollusc shells) occurred at the beaches of the Mai- 
quillahue area. The percentage of very fine sedi- 
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Table 1. Name, location, width of the surveyed profiles, number of stations (i.e., tidal levels) sampled, orientation and Dean's 

parameter of the sites studied. 

Dean's 
Beaches Latitude Width (m) No. of Stations Orientation (?) Parameter 

1. Agua de las Nifias* 39*23'27"S 55 7 45 1.5 
2. Ronca 39023'27" 115 12 217 6.8 
3. Universitaria 39025'25" 45 10 203 6.7 
4. Grande de Mehuin 39026'05" 140 8 176 6.7 
5. Barra Lingue* 39026'29" 25 6 256 0.8 
6. Mississippi* 39026'29" 60 7 67 1.5 
7. Isla Maiquillahue 39026'49" 25 6 319 0.8 
8. Caleta Maiquillahue 39027'10" 25 6 96 1.3 
9. Maiquillahue Sur 39027'22" 20 5 167 0.9 

10. Curifianco 39045'00" 45 10 150 4.9 
11. Calfuco 39"46'45" 110 10 195 4.2 
12. La Misi6n 39047'26" 30 7 134 4.4 
13. San Ignacio 39049'44" 70 8 180 3.2 
14. Los Molinos 39050'45" 40 5 206 4.1 
15. Grande de Niebla 39051'37" 40 5 145 0.9 
16. Embarcadero de Niebla* 39052'18" 60 8 229 1.4 

* Beaches with mixed characteristics; i.e., no surf zone, variable profiles and fine sands 

ments (3.0-4.5 phi) was highest at the beaches of 
Playa Ronca (a dissipative type of beach where 

very fine sands accumulate at the backshore), 
Barra Lingue and Los Molinos, the later two dis- 

playing a high content of heavy minerals of small 
diameter (Table 2). 

The granulometric parameters show that, apart 
from the sediments of the Maiquillahue area and 

Playa Grande de Niebla, well sorted medium and 
fine sands were the dominant type of sediments 
along the beaches studied (Table 2). As expected, 
the coarsest grained beaches had the lowest de- 

gree of sorting. Skewness values showed excess of 
fine and coarse grains. Both, sorting and skewness 
were significantly correlated with mean grain sizes; 
i.e., the finest and best sorted sediments had the 

highest values of negative skewness (Table 2). 
Normalized kurtosis values show that most of the 
sands fall in the range of mesokurtic sediments 
(ca. 0.75). Table 2 also indicates that steeper pro- 
files occurred at the coarse beaches of the Mai- 

quillahue area and at the fine sands of Barra Lin- 

gue. 
The porosity of the studied sands varied be- 

tween nearly 39% and 45 % (Table 2), usual rang- 
es for this kind of sediments (BROWN and Mc- 
LACHLAN, 1990). Roundness values indicated that 

quartz particles fall in the subangular category 
(FOLK, 1980). Silicates dominated at all the beach- 
es but Isla Maiquillahue which had the highest 
amount of calcareous material. Magnetite was an 

important component of only the beaches of Los 

Molinos, Grande de Niebla and Embarcadero de 
Niebla (beaches no. 14, 15 and 16) (Table 2). 

In the Principal Component Analysis (Q mode) 
carried out with the mean values of the physical 
characteristics (14 variables) of the studied 
beaches (i.e., N = 16 samples) (Table 2), the first 
three components accounted for 73.4 % of the to- 
tal variance (Component I: 38.8%, Component II: 
21.7%, Component III: 12.9%). Mean grain size, 
slope (%) and % carbonates had the highest load- 
ings in the first component; percentage of very 
fine sediments, porosity, roundness and beach ori- 
entation loaded highest in the second component, 
while % silicates, sorting and % of gravel were 
variables with the highest loadings in the third 
component (Figure 3). 

The distribution of beaches in the space defined 
by the first three components is shown in Figure 
4. The beaches of Playa Grande de Niebla and 
Maiquillahue (beaches no. 7, 8 and 9) are sepa- 
rated from the remaining beaches by Component 
I because of their coarse grains and steep profiles. 
Most of the other beaches were located on the 
upper and lower right quadrants of Figure 4. These 
beaches may be further divided; e.g., beaches no. 
2, 5 and 14, located in the upper right quadrant 
had higher percentages of very fine sediments 
(above 10%) than the other sites. 

DISCUSSION 

Mean grain size and wave characteristics are 
independent variables in the schemes currently 
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Table 2. Mean values of the physical characteristics of the beaches studied. The means are based in the values obtained for each station. 

Beach Orient.' Slope2 Slope3 Gravel v.f.s.' Mean Sorting Skewness Kurt.5 Porosity Round.6 Silic.7 Magnet. Carb. 
No. (?) (%) (%) () (0) % (%) (%) (%) 

1 1.7 3.5 2.5 0.0 1.8 2.0 0.4 -0.3 0.7 44.7 2.2 94.8 2.6 2.7 
2 2.3 3.7 2.0 0.0 13.0 2.2 0.3 -0.2 0.7 44.2 2.1 92.3 4.6 3.1 
3 2.3 3.7 2.6 0.0 4.7 1.9 0.4 -0.5 0.7 44.2 2.1 94.1 3.6 2.3 
4 2.3 3.0 2.6 0.0 5.2 2.0 0.3 -0.4 0.7 44.1 2.1 94.7 2.5 2.8 
5 2.4 15.4 5.6 0.0 12.0 2.2 0.3 -0.4 0.8 44.5 2.1 90.0 6.9 3.1 
6 1.8 3.4 2.6 0.0 0.6 2.0 0.4 0.7 0.8 39.7 2.4 93.8 3.9 2.3 
7 2.5 9.6 6.1 6.7 1.2 0.5 0.4 0.8 0.8 43.8 2.1 42.1 1.9 56.0 
8 2.0 10.8 6.1 21.0 0.9 1.1 0.6 0.0 0.7 43.0 2.1 86.2 1.9 12.0 
9 2.2 14.3 8.1 5.8 0.4 0.6 0.6 0.9 0.8 42.8 2.1 87.9 2.1 10.0 

10 2.2 4.6 2.1 0.0 0.3 1.6 0.4 0.0 0.7 38.9 2.5 92.8 4.9 2.3 
11 2.3 2.7 1.8 0.0 2.7 1.8 0.3 -0.1 0.7 44.3 2.1 94.6 2.8 2.6 
12 2.1 7.5 2.4 0.0 0.3 1.7 0.3 0.1 0.7 41.9 2.2 94.0 3.9 2.1 
13 2.3 3.9 3.7 0.0 0.4 1.6 0.4 0.2 0.7 41.7 2.3 88.6 9.0 2.5 
14 2.3 3.3 3.4 0.0 10.4 2.2 0.4 -0.2 0.7 45.2 2.1 82.0 16.1 1.9 
15 2.2 6.3 5.3 5.1 1.5 1.1 0.6 0.3 0.8 41.2 2.1 86.1 12.1 1.8 
16 2.4 2.9 3.2 0.0 3.6 1.8 0.5 -0.4 0.7 41.1 2.2 81.1 17.3 1.6 

'log (0 + 1) (see Table 1); 2(0) measured at each station; 3a/100L (see text); 4very fine sediments; 'normalized kurtosis; 6roundness (log of Power's scale); 7silicates; 'magnetite;9carbonates 
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Figure 2. Beach profiles of the beaches studied near the coast of Valdivia. Horizontal scale is the same for all sites, but Grande de 

Mehuin. 

used to categorize oceanic sandy beaches (e.g., 
SHORT and WRIGHT, 1983). Even though the first 
variable usually defines beach face slope (BASCOM, 

1951; KOMAR, 1976), it is quite difficult to separate 
the influence of provenance and hydrodynamic 
factors. For example, during sand accretion, the 

proportion of relict gravel in some of the studied 
beaches (e.g., Grande de Mehuin, Los Molinos, 
Grande de Niebla) is quite low (< 1%; unpub- 
lished data). However, this proportion increases 

during storms (primarily in winter) when sand is 
eroded and gravel lag deposits result. In this case, 
the beach face slope increases as a result of in- 
creases in mean grain sizes produced by the hy- 
drodynamic characteristics which occur during 
stormy periods. Therefore, all factors combine to 

produce the textural, bulk and mineralogical 
characteristics of oceanic sandy beaches. 

The relationship between the coastal form of 
the studied area and the rock outcrops is distinc- 
tive. The graded coast of the southern sector is 

characterized by volcanic sandstone with abun- 
dant magnetite (PINO, 1987). This situation may 
give rise to the high percentages of magnetite at 
the beaches of Los Molinos, Grande de Niebla 
and Embarcadero Niebla (Table 2). Heavy min- 
eral placers, occurring for example at Los Moli- 
nos, are accumulated when source rocks with high 
contents of these minerals are found in the cliffs 

bordering these beaches (KOMAR and WANG, 1984). 
The gravel found at the beaches of the Mai- 

quillahue area and Grande de Niebla is inter- 

preted as a relict sediment, originating from the 
coastal flood plains of the last glaciation period 
(MEDINA and PINO, 1989). This interpretation is 
similar to that used by CLEMENS and KOMAR (1988) 
to explain the distribution of heavy minerals in 
the Oregon coast; i.e., gravelly sediments would 
have been deposited at the external zones of bays 
(e.g., Maiquillahue area) during lowering sea lev- 
els. Periodic samplings carried out at the beaches 
of Los Molinos and Grande de Niebla showed that 
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Figure 3. Loads of each variable in relation to the first, second and third component of the Principal Component Analysis. 

gravel was always present in the sediments, with 
higher proportions during storm periods (unpub- 
lished data). Apart from the high content of grav- 
elly sediments at the beaches of the Maiquillahue 
area, sites 7, 8 and 9 also had a high content of 
calcareous sand, a feature probably related to the 
local accumulation of abundant mollusc shells and 
sea urchin tests which occurs at this area. 

The sites studied covered a wide range of beach 
categories; however, the spatial variability of mean 
grain size and sorting was quite narrow (e.g., nar- 
rower ranges than those of e.g. beaches of Argen- 
tina (ISLA, 1987) and Australia (DAVIES, 1989). The 
spatial variability amongst textural parameters in 
the area studied was primarily related to the ex- 
istence of relict gravel and calcareous material 
and also to the percentage of fine sediments. 
Skewness values were negative or positive, a sit- 
uation probably related to differences in winnow- 
ing or deposition (coarse and fine-skewed, re- 
spectively), or to the sediment source (i.e., 
existence of very coarse sand associated with grav- 
el or carbonates and very fine sediments, respec- 
tively). Kurtosis values were quite homogeneous, 
distributions being quite close to the mesokurtic 
situation, with the exception of site 7 (Isla Mai- 
quillahue, Figure 1) which tended to be bimodal 
(Table 2). The steep slope of this beach is the 
result of both the high content of gravel, and also 
the high percentage of calcareous sand (pieces of 
shells), the irregular shapes of which produce high 
repose angles and high percolation rates. 

In general, our results agreed with the usual 
direct relationship between beach face slope and 

mean grain size (BASCOM, 1951; SHEPARD, 1963; 
MCLEAN and KIRK, 1969). The exception to this 
general trend was the beach Barra Lingue, a site 
with fine sands and a steep slope. The latter is 
probably related to the high content of heavy min- 
erals in the fine sand fraction, as observed in a 
sandy beach of Lake Michigan (DuBoIS, 1972): 
the heavy minerals increase the sand weight, and 
therefore the resistance to particle erosion by 
backwash. If the backwash is less effective in erod- 
ing sands with a high content of magnetite and 

CI = 38.8% 
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Figure 4. Ordination of the 16 beaches studied in the space 
originated by the first three components of the Principal Com- 
ponent Analysis (see text). 
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heavy minerals, the beach face slope increases in 
order to maintain an equilibrium between wave 
process and gravity (DUBOIS, 1972). The effect of 
backwash is also influenced by the rate of water 
percolation, which depends on grain size and sort- 
ing. Thus, sorting of sediments also affects beach 
face slope as shown by MCLEAN and KIRK (1969) 
for mixed sand-shingle beaches of New Zealand. 
In this study, sediments with sorting values higher 
than 0.5 phi had high beach face slopes. These 
relatively low sorting values were not produced 
by bimodality, as in the study of MCLEAN and 
KIRK (1969), but were a consequence of the pres- 
ence of coarse, positive skewed sediments (sites 
8, 9, and 15, Table 2). 

The results of the multivariate analysis indi- 
cated that mean grain size, beach face slope and 
percentage of carbonates were the primary vari- 
ables separating different types of beaches. Thus, 
the fully reflective sites (i.e., those with the coars- 
est grains and steepest slopes; beaches no. 7, 8, 9 
and 15, Figure 4) were clearly separated from those 
with dissipative, intermediate and mixed char- 
acteristics. Whereas dissipative and intermediate 
sites had similar wave regimes (i.e., both types 
had a surf zone), those with mixed characteristics 
were similar to the reflective sites because both 
lacked surf zones. However, beaches with mixed 
characteristics (i.e., those located at estuarine ar- 
eas) differed from the reflective sites because of 
their fine grains. 

Shoreline orientation and percentage of very 
fine sediments were important variables for dis- 
tinguishing beaches with dissipative, intermedi- 
ate and mixed characteristics. Thus, the beaches 
of Ronca, Barra Lingue and Los Molinos (beaches 
no. 2, 5 and 14, respectively), the sites with the 
highest percentages of very fine sediments (mean 
= 11.8%) were separated from the other sites in 
the Principal Component Analysis (Figure 4). 
Along the Chilean coast, high waves are usually 
associated with north and north-west winds, the 
main source of winter storms during which waves 
may be up to 5 m high. While such high waves 
occurs during 4% of the winter season, waves 
ranging from 0.8-2.2 m (swell regime) are ob- 
served during more than 40% of the year 
(ARAYA-VERGARA, 1981). It is probable that swell 
deposits the very fine sediments on the beaches 
facing west to southwest. 

In conclusion, this study has shown that along 
a short segment of the coast near Valdivia (ca. 80 
km in a straight line) morphodynamic oceanic 

beach stages coexist. These are similar to beaches 
which have been described for other latitudes. 
However, different beaches of mixed character- 
istic are located at estuary outlets. Fully reflective 
beaches were separated from all the other beaches 
by sand mean grain size and beach profiles. Most 
of the other beaches were not fully separated 
among themselves; indeed, a gradual dispersion 
of samples (sites) was detected in the graphical 
representation of beaches with dissipative, inter- 
mediate and mixed characteristics. Beaches with 
different morphodynamic characteristics were not 
separated in the Principal Component Analysis: 
the separation of the reflective beaches was pri- 
marily due to the presence of relict gravel. This 
fact, apart from that of the local provenance of 
sand, suggests that provenance is more important 
than hydrodynamics in the separation of reflec- 
tive beaches. 
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O RESUMEN O 
El sector costero del Pacifico Suroriental en los alrededores de los 400S se caracteriza por la existencia de una amplia variedad de 
tipos de playas arenosas. Se muestrearon diferentes niveles en 16 playas del litoral de Valdivia (Chile), con el objetivo de caracterizar 
la variabilidad de las caracteristicas morfol6gicas, texturales y mineral6gicas. Un Analisis de Componentes Principales basado en el 
promedio de 14 variables, mostr6 que los tres primeros componentes explicaron el 73,4% de la varianza total (Componente I = 

38.8%, Componente II = 21.7%, Componente III = 12.9%). Tales resultados mostraron la configuraci6n de dos grupos de playas; 
uno, constituido por playas de tipo reflectivo y basicamente diferenciadas del resto por sus particulas mas gruesas y perfiles mas 
inclinados (variables de mayor peso en el Componente I), y otro formado por playas disipativas y de caracteristicas intermedias y 
mixtas. Dentro de este iltimo grupo, tambien fu6 posible discernir un subgrupo de playas, separamiento basado en el porcentaje de 
sedimentos muy finos y orientaci6n de la linea de costa (dos de las variables de mayor peso en el Componente II). Tal agrupamiento 
de playas y las interrelaciones entre las variables, se discuten en relaci6n al origen de los sedimentos y factores hidrodinamicos que 
forman de las playas. 

El RESUME O 
On a trouve sur la c6te Est Pacifique, vers la latitude de 400 Sud, une grande vari~te de plages sableuses. On a Achantillonn6 differents 
niveaux le long de 16 plages A proximitA de Valdiva (Chili), afin de caract6riser la variabilite de la morphologie, de la texture et de 
la mineralogie. Une analyse en composante principale sur les valeurs moyennes de 14 variables montrent que les trois premieres 
composantes rendent compte de 73,4% de la variance totale (I = 38,8%, II = 21,7%, III = 12,9%) et ordonnent les plages en deux 

principaux groupes. L'un inclut tous les sites de plage A r6flexion qui diff6rent de toutes les autes par leurs particules plus grossi6res 
et leurs profils plus pentus (variables qui ont le plus de poids sur la composante I). L'autre groupe comprend des plages de type A 
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dissipation et de type intermediaire, comme des plages mixtes. Dans ce dernier groupe on a aussi pu distinguer un sous groupe, 
distinction d'abord basee sur le pourcentage de sediments trbs fins et sur l'orientation du rivage (deux variables qui ont le plus de 
poids sur la composante II). Le classement des plages et les relations entre variables sont discutes en rapport avec la provenance 
des sediments, les facteurs hydrodynamiques gen6rant les plages.-Catherine Bousquet-Bressolier, Giomorphologie E.P.H.E., Mont- 
rouge, France. 
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