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'LONGSHORE TRANSPORT IN THE VICINITY OF
UBU, BRAZIL, BASED OF HEAVY MINERAL
STUDIES
by

Pat Wilde and Charles W. Case

Sixteen samples from the beach, river bank, and nearshore clif?
enviornment, taken from the Rio Itapemirim to Guarapari, Brazil, were
analysea to determine the source of theirlconstituent minergls (Table 1, )
Figure 1). By working backwards from the known present site of deposiﬁion
of each sample to ﬁhe source of the sediment; one can determine the path-
ways of transportation of the sediment and thus in the marine case deter-f
mine the direction of longshore transport (Pettijohn, 1957).

The samples were first sorted into their component grain size
fractions by sieving (Appendix I). Significant fractions between .12h-
<175 and .195-.701 millimeters in dizmeter were centrifuged in tetrabrom-
ethane (density = 2.96) to separate out the light and heavy minerals for
each fraction (Fessenden, 1959). The light and heavy minerals of each
fraction wefe mounted in Cangda balsam on a glass slide. The minéralogy.
of these fractions and separafions was identified by optical techniques

(K?umbein and Pettijohn, 1938, Milney, 1962). It was determined by ob-

"servation that the most diagnostic fraction was the heavy minerals of the

.124-.175 millimeter size. Accordinély, a conmplete mineralcgical ident-
3
. .
ification was made of this separation (Appendix II).
The results of the identificatiorn indicate that the source rocks

of the samples are granitic-zetamorphic, with an increase in mstamorphic

grade from east to west. In iieu of a dstziled geologic map of the area
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TABLE OHNE

SAMPLE LOCATIONS

Sample § : T Location : .

beach 1.5 ka south of Rio Itzpeonirinm .

riverbank at the bridgs at the town of Itapsmirim

2
3 beach 1.9 knm north of the mouth ‘of Rio Itaperirim
4 each 1/2 km north of Itaoca L ’ '. ) .
4A . ~dune- sand at saxme location . ;
S . beach 1/2 kn west of the mouth.of Rio Piuma -
SA river bank in Rio Piuma west of Piuma . . -
. 6 : beach 1.1 ka cast of Anchicta & .-'
7 . . " beach 1.1 ka west of Ubu ) o ':.
8 :
.
8B
"'sC ' cliff sand deposit at location 83 .
S ‘beach 1.7 ka south of Meaipe |~ T
10 " beach in Me2ipe © - . : S _
11+ beach 3.1 kn south of Guarzpari | -
12 ‘ beach 1.5 ka south of Guarapari .

-
. - . .

SOURCE: 12 May 1975 letter of F. C. Xintzer to L. Moraes
§
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a sketch map of the significant units in shown in Figuré 1, based on data
from this study. As the angle of the coast in this area is to the northeast,
and the'metamorphic zonal boundariés are ncrih-south; streams and rivers
emptying into the Atlantic here carry sediments containing minerals of
increasing metamdfghic gréde also from north to south. The metamorphic
‘grade to the south apparently is sufficientl& high enough to partielly re-
melt the country rock and produce granites with their characteristic miner-
al suites.

The analyses of the heavy minerals suggest that.the longshore
distribution of the beach sediments can be considered as three:cells:
() from Guarspari to the southern end of Barrade Maimba; (2) from the
southern tip of Barrade Maimba to Pta. Castelhanos, including ﬁbu; and
(3) from Pta. Castelhanos to the mouth of Rio Itapemirim. In the first
cell, the dominant longshore drift ig to the south. Material from the
intermédiate ﬁetamorphic rocks in the Rio Meaipe drainage, character- ~
ized by staurolite and andalusite, is transported south to produce the
barrier bar of ﬁaoga Maimba.. In the second cell, aroﬁnd Ubu, the mineral-
‘ogy shows an abrupt change from location 8 at the Projecto Samarco job site
to 8b near the southern edge of the Lagoa Maimba bar. 8b shows the char-
acteristic mineralogy of the Maimba ba’ but the cliff material here (8c)

and at 8 are very different with extremely high values of monazife, a placer

I3
Y

mineral rather than a common metamorphfc mineral. This indicates that

N\
the longshore current by location 8b has essentially been depleted of river-
derived material from the north, and that south of 8b the beach material

is derived from erosion of the local sea cliffs. At location T south of the



town of Ubu, the mineralogy of the beach meterial has spifted back to the
dominance of intermediate rank nmetamorphic.ainerals, indicating that the
total smount of material contributed by the erosion of the cliffs is_small
and is‘swamped wherever local stréams drainging the metamorphic terrain
reach the céast as near location 7. South and west of Pta. Castelhanos,
in the third cell, the mineralogy of the beach material again changes.
The influence of the granitic rocks to the south is seen in (1) the lack
of intermediate rank metamorphic ﬁinerals; (2) the increasing dominance
of hornblende (granitic‘source) to the south, (3) the appearance of
sillimanite (high rank metamorphic mineral). In this cell the river
transported material. dominates over local cliff érosion. The high
hornblende content and the lack of intermediate rank metamorphic minerals
suggest the longshore drift here is precominately to the north with the
major source being the Rio Ttapemirim. Local steams that enter the At-
lantig near Piuma must flow over similar source rocks as does the Rio
Ttapemirim. North of Piuma end east of Pta. Castelhanos, the-granitié

material is mixed with high rank metamorphics as seen at location 6,

probably indicative of the Rio Pongal drainage.

SUMMARY-REGIONAL LONGSHORE TRANSPORT

i
The investigation of the heavy minerals in this area indicates

that the major longshore drift north of Pta. Castelhanos is to the south.
¢

South of Pta. Castelhenos thneres is indication ‘of northerly drift which
appearantly shifts to the east zt the mouth cof the Rio Pongal. However,

much more detailed sampling is reguired to completely substantizts the

]

northerly drift. Honetheless, it is svident that no rmaterial from the

The most resscusble explanation of

18

the lonzshore currents, based on this situdy, is the northerly drift is



gyre of the major southerly drift along this coast (Figure 1).

The amount of sediment transported by longshore drift is
chiefly determined by (1) the anéglar wave power imparted to the coast, and
(2) the amount of material introduced at the mouths of rivers witﬁ s minor
contribution from sea cliff erosion. Bécause of the sbrupt changes in the
mineralogy around points and the lack of continuous beaches along this coast,
the amount of material transported by longshore drift seems relatively
smell and significant longshoré transport is confined'to the vicinities of
the mouths of rivers. The relatively loﬁ-wave heights in the area reported
By Prof. Johnson also suggest that éffective or significant longshore

transport is localized.

TMPLICATIONS TO PROJECTO SAMARCO

The heavy mineral studies iIndicate that at the Projecto Samarco
site, the source of the beach sand is primarily local coming from the
erosion of seé cliffs in thé aréa. Th; longshore drift in the area is to
the south, but the amount of material must be small as the dominent mat-.
erial is local and not similar in content to the barrier bar of Lagoa
Maimba to the north. The complete difference in the mineralogy between
the area around Ubu and that of the area to the south and west of Pta.
Castelhanos indicates no effective t;ansport to the north. At the site
sediment may build up on the north ;}de of the breakwater. An.estimate of
the amount EOuld be made by calculating ?he annual retreat of the cliffs
in the area north of the Projecto Samarco site. In any case the amount

of sediment transported to the site should be small 2s indicated by the

lack of éxtensive barrier beaches in the immediate area.
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SIZE AMALYSIS
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Beach 1,lkm west of
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APPENDIX II
MINERALOGICAL ANALYSES
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SAHPLE __ #1 N Ve, % of HN/SF 11,178
Total Greins Counted 16}

Location Beach 1.5 km south of Rio Itapemirim
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mm
Graph Z = Total Z of Each Minaral
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E
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Other Transparent Minerals
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