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1. Introduction

In the sea the te mperat ure variat ion with
depth is usually characte rised by a rapid
cha nge in the t hermocline . However, the dept h
of the thermocline fluctuates with reference
to t ime a nd distance, In the Bay of Bengal t he
depth of t he t hermocline undergoes an
annual cycle, as well as oscillations with
periods equa l to th a t oftidal cyc les (La Fond
and Poorn achan dra Rao 1951). In addition,
alon g t he WCRt coast. and t he northern part
of t he Bay , vertical oscilla tions of shorter
period were obse rved (L.1<'o nd 1958). These
were found to be related to sea surface slicks
(Fig. 1) and to move in a progrc&<;ive, wave­
like fashion . TJ,e cause of th e short-period
internal waves in tho sea are believ ed to be
d ue to oscillati ng curren ts over shallow topo­
graphy anll tho interaction of water masses,
both hor izontally and vertically. Th is paper
presents new 'evidence on the shape of
short- period internal waves in shallow wate r.

2. ObservatioDs

The study was made possib le by a new ins­
trnment called an isotherm follower [LaFond,
st'R. ref.). The sea unit of the instrument is
capable of seekin g out any desired tempera­
t ure, locking onto t he temperature, and follo­
wing it up and down 8..<; the internal tempera­
hue W8YCS move past tho measu rement site.
With t his instrument , recording. of t he conti ­
nuous depth ofan isotherm in the thermocline
wit h reference to t ime provide a plot of the
shape of inte rnal waves. Nearly continuous
record ing. .of internal wave shape were made
for Iiaumm er months ofT Sou th ern Californ ia
in 60 ft ofwater.

It wag found t hat the shape of intern al
waves was dependent upon the depth of t he
thermocl ine and thus its prox imit y to the sea
surface and sea bottom. In turn the natu re of
the sea surface s lick related to the internal
wav e depended on the depth and sha pe of t he
internal wave.

3. Dbcusslon

Internal wavesare pre..'rent most of the t ime
on the thermocline or density boundary,
which separates lighter density water, p' ,
from the und erlying heavier water, p. They
are frequ ently found when the general depth
of thermoclin e is changing, that is, when it is
either rising 0 1' sinking , implying tha t a
water mass boundary is passing . ' Vhen th e
t hermocline was at a mid -depth the int ernnl
waves were fount! to hav e rounded crests and
rounded troug-hs, and were nearly sinusoidal
in sha pe (F ig, 2A) . Wh enever the thermocline
containing internal waves rose toward the
surface, an d the cres ts nearly reach the 811 r­
face, there is a surface rippling du e to tbe
increased horizontal speed of water flowing
over the cres ts (l.aFond 1959).

The horizontal speed

, o c co.. (~I)
u-- h'-a cos (kx-a/)

where, h'=avern~e thickness of the upper
layer,

a=amplitude of inte rnal wave t

c=wave ve locity.

The speed is maximum when h' is mlnl- ·
mum an d t he phase an~le (b: - 01) is zero.
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