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ABSTRACT

Thirteer: monthly releases of drift hottles at 18 stations along the Texas Gulf
Coast offshore [rom Mustang and Padre Islands indicate that the nearshore
surface circulation in depths of eight fathoms and less is strongly influenced by
the local wind circulation. During the summer months of strong southerly
winds, the bottles driflt to the north along the shoreline, In the winter months
characterized by alternating northerly winds of frequent winter storms and
the prevailing southerly winds, bottles drift cither north or south along the
shoreline depending on the winds active during and inmmediately preceding
their drift at sea. Anomalous southerly drift often occurs during tmies of
transition between winter and summer wind regimes.

INTRODUCTION

Several lines of evidence suggest that nearshore currents and littoral drift have
a net annual convergence in the vicinity of central Padre Island. This is reason-
able msofar as these currents are wind derived. The wind regime in this area is
bimodal with north to east winds accompanying Arctic and Pacific cold fronts
during fall and winter and onshore, south 1o southeasterly, trade winds prevailing
during spring and summer (Fig. 1). Since a wind vector meeting a coast at any
oblique angle would have a longshore as well as an onshore component, a vector
which is perpendicular to the coast indicates current convergence on a concave
coast. And the annual resultant vector based on velocity, duration and direction
1s perpendicular to the central Texas coast approximately at Port Aransas.

The currents generated by winds exist as water translated alongshore scaward
of the surf zone and as longshore currents in the surf zone generated by obligue
wave approach. The second process results in longshore transport of sand and
coarser sediment; and its net effects can be interpreted from characteristics of
sediment distribution, erosion and accumulation. Distribution of heavy mineral
suites (Bullard, 1942, Van Andel and Poole, 1960), sand size modes (IHayes,
1965). and shell material (Watson, 1968) all indicate a littaral drift coilvergence
zone on central Padre Island. Pelecypod valve sorting also can be related to
direction of wave approach. Although shell sorting trends cannot be correlated
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The second major observation is that during four months transitional between
summer and winter wind regimes (April, May, June and October. 1967) there
was significant drift against the prevailing local winds. Only about 35 to 40, of
the bottles drifted as would be predicted. In all cases southerly drift predominated
while northerly drift should have prevailed at all stations. This anomalous drift
during the spring months resulted in a convergence on central Padre Island. This
drift is opposite in direction to the counter current observed off southern Padre
Island by Kimsey and Temple (1963)

DISCUSSION AND CONCLUSIONS

Drift bottle movements observed in this study indicate that most of the currenis
on the shallow shelf off Mustang and Padre Islands, Texas can be generated by
local winds as measured in Corpus Christi. Nearshore currents flovw in opposile
directions during winter and summer just as do the prevailing winds. During
periods of transttional weather, especially in the spring, southward surface drift
is often counter to the local southerly winds. Apparently this area is affected by
significant currents generated by winds representative of winter conditions in
another, probably more northern part of the Gulf while summer winds have
begun to or are still blowing in the south Texas region.

Both beach sediment distribution and the net annunal wind vector for Corpus
Christi indicate that net annual lttoral drift converges along the central Texas
coast; but the sediment distribution indicates the nodal point is on central Padre
Island while the wind data suggests that it is on northern Mustang Island.

This study shows a similar convergence of nearshore surface currents. The
similarity between nearshore surface currents and littoral drifi along the Texa:
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coast 1s not surprising since both are primarily generated by local winds. The
littoral drift is driven primarily by waves generated from local winds and secon-
darily by waves from distant storms while the nearshore surface currents are also
driven primarily by local winds, they are apparently driven secondarily by some
other circulation system active principally during spring months.
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