[paa, + pAa,/2] [U + (1-U) (1-Xm,)]
pAA, + pAa, + paa]

POy =

Where Xm, is the mean sex ratio produced by mated fernales at
time ¢
. PAXA +paXa
PA: + pa,

and U, is the proportion of the total eggs laid in generation ¢
that are produced by uninseminated females (see Appendix 1).
The population sex ratio at ¢ + 1 is then

Xpuy = PAA L, + pAay, + paau,

PAAL + pAa,y +paay + pAu + Pl
and the frequency of the allele A is

2pAAc + pAtuy + phAn
2(pAA,; + pAay, +paay,) + pA.y +Ppag

JAp =

Appendix 3. Analysis of male—female conflict over sex ratio
conirol

In terms of the resulting number of gene copies in the I4
generation, the relative fitness of an A-male (RF,,) compared
with an g-male is
- XAl0.5 + XAQ-U)]

Xal0.5 + Xa(1-UD]

RF,

with no recombination (or if only the 4 gene is considered), or
= XA[0.5 +(XA(1-U)+ Xp)/2] ’
Xal0.5 + (Xa(1-U) + Xp)/2]
where Xp = (1-U) (pA XA + paXa)

if the entire genome is considered and recombination is taken
into account. For U=0, XA =1.0 and XB = 0.5, the first
yields RF,, = 3 for all Xp > 0.5, and the second RF,, = 2.5 for
Xp = 0.5, decreasing 10 RF,, =24 for Xp = 1.0. The A allele
will therefore be strongly favoured at all frequencies. This
analysis does not include limits to &, nor the effects of Xp on
U, and therefore requires further attention. However, the
fixation of A in all the simulations carried out suggests that the
above conclusion will not be significantly altered by further
analysis.

Similarly, the fitness of a female mated by an A-male (RF)
compared with one mated by an a-male will be

XAQ-UY0.5+Xp) + Xp [ U+(1-XAY(1-DH1/(1-Xp)
Xa(1-UX0.5+Xp) + Xp[U+(1-Xa) (11} /(1-Xp)

if no recombination of genes occurs (i.e. her genes and her
mate’s genes segregate completely during gamete production in
her daughters). If random recombination of genes occurs, the
relative fimess will be

XA(I-ID0.5+ (Xp+ XA(-UN 2} +Xpl U+ (1-X A (DD K1-Xp)
Xa{ 1-IH 0.5+ (Xp+XA(-UMRT+Xp U+ (1-Xa) 1-U) /(1 -Xp)

With U=0, XA = 1.0 and Xa = 0.5, the first equation yields
RF;=1 for Xp = 0.5, and RF; <1 for all. Xp > 0.5, while the
second yields RFy= 125 for Xp=0.35, RFy=1 for Xp=
0.6085 and RF; <1 for Xp > 0.6085. As the gene A spreads,
females mated by A-males will therefore benefit until Xp =
0.6085, which with U =0 occurs at pA = 0.217. The popula-
tion sex ratio at which RF; =1 is reduced by increasing U.
This analysis is at present being extended to include genes
allowing females to evade male control.

RF;-‘-

RF/-:

Shedding of an eddy from the seaward front of the

Agulhas Current

J.R.E. Lutjeharms, S.J. Weeks, R.D. van Ballegooyen and F.A. Shillington

Oceanography Department, University of Cape Town, Rondebosch, 7700 South Africa.

The important role of mesoscale features in the circu-
lation dynamics of the South Indian Ocean has been
demonstraled by numerous oceanographic investigations
over the last few years. These features include Agulhas
rings, shear edge features of the landward side of the
Agulhas Current, eddies shed across the Subtropical
Convergence and eddies found in the vicinity of the
Mozambique ridge. To this collection a new feature may
now be added. We report here observations of an exten-
sive warm eddy east of the southern Agulhas Current, It
was observed to be shed from the seaward fromt of the
Agulhas Current, a mesoscale process that has not been
observed before.

Eddies and similar mesoscale disturbances to the mean flow
have been observed in almost all components of the circulation
of the oceans adjacent to southern Africa.! They are shed as
large warm rings from the western termination of the Agulhas
Current, the Agulhas retroflection? whence they drift into the
South Adantic Ocean®® They are also found as the main
disturbances of the gemeral flow in the central South West
Indian Ocean® and they regularly form at the Subtropical

Convergence south of Africa® Small eddies observed on the
landward side of the Agulhas Current’ are probably generated
by that current. Off Natal, such eddies, by a process of vortex
shedding? may cause important and geographically extensive
changes to the flow regime downstream.?

Eddies are important for a number of reasons. They carry
vast amounts of heat, which may influence local weather and
climate. They also carry large numbers of organisms from one
ocean area to another, thus dispersing biota. Moreover, they
influence the behaviour of currents® and are a central constit-
uent of ocean dynamics as a whole.

Eddy generation by the Aguthas Current has been thought to
be restricted to its southern termination, the Agulhas retroflec-
tion, and its landward side. Upstream of Port Elizabeth the
location of the Agulhas Current is very stable, showing little
meandering from side to side.!® Its inshore front is sharp and,
except for small shear features, usually stable. The seaward
side is usually less distinct. Contrary to comparable currents
such as the Gulf Stream and the Kuroshio, the Agulhas Current
has till now not been observed to shed eddies or any coherent
bodies of water along its length.
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is not perfectly vertical but slopes eastwards above 300 m. It is
not unusual for eddies, observed elsewhere, to exhibit such a

slope.

Drifting buoy

A drifting weather buoy was placed in the waler near station
218, at 36.3°5 latitude, 30.5°E longitude on 5 May (Fig. 3).
According to the thermal structure presented in Fig. 4, this
would initially locate the buoy somewhere between the warm
and cold eddy, but closer to the rim of the cold one. Subse-
quent drift behaviour of the buoy supports this interpretation. It
drifted rapidly eastward, turned south before it reached 32°E
and then west at about 37.5°S (Fig. 3). It subsequently
followed the Subtropical Convergence along which it moved
eastward (not shown).

These buoys are small and have a very small cross-sectional
area above the water, thus minimizing windage. They may
therefore be considered to follow the movement of the water
masses in which they are embedded quite closely. They have,
however, no deep drogue and therefore portray the movement
of the upper few metres of the water column only, but this may
be representative of much greater depths.

Unfortunately for this experiment the buoy was not trapped
in either the cold or the warm eddy. Its motion is nevertheless
in general agreement with the above interpretation of both the
temperature section (Fig. 4) and the satellite imagery (Fig. 3).
It seems to have slipped through the gap between the warm and
cold eddy, to have then circled the cold eddy and finally joined
the general ambient flow eastward.

One may consider these drift results as not adding much new
information, but as giving general support to the interpretation
of the other data sets.

Conclusions and implications

The observation of the loss of a coherent body of water from
the seaward side of the Agulhas Current as an entily, is new
and has some important implications. It suggests that amounis
of salty, warm Subtropical Surface water may be injected into
the South West Indian subgyre directly from the Agulhas
Current. It also suggests that the mass flow of Agulhas Water
may, on occasion, be somewhat reduced beiween Durban and
the tip of the Aguthas Bank.

Such a leakage has been observed before as an early retro-
flection’ The leakage noted on this occasion may be part of
the same mechanism, representing an uncompleted early retro-
flection. There is an important difference between the two
phenomena, however. An early retroflection only shortens the
route by which Agulhas water enters the South Indian Current
which then carries it eastward. The feature reported here does
not do that, but injects this water into the centre of the South
West Indian Ocean subgyre where it may remain, thus adding
to the salt and heat of the subgyre. Although the underlying
mechanism for these two processes may therefore conceivably
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be the same, the results seem, on the basis of the limited
results presented here, distinctly different.

The rapid disappearance of the surface expression of the
feature may have been due to a number of possible factors. The
heat loss from the ocean to the atmosphere in this warm feature
may have been high, or insolation of surrounding swrface water
may have made it hard to continue to distinguish it in TIR
imagery.

The fact that such bodies of warm, salty waler, covering
areas of more than 40 X 107 ki, can become detached from
the secaward side of the Agulhas Current and drift into the deep
ocean, suggests a less cohesive seaward border to the Agulhas
Current than conceptualized before.
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