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through geological time®®'* by mech-
anisms also interpretable in terms of
global tectonics.

Apart from the mechanical difficul-
ties in quantitatively subducting con-
tinental detritus™ and then mixing 1t
completely with the mantle, there is
much geochemical and isotopic evi-
dence that the source regions of oceanic
basalts have been heterogeneous for
~1,500 Myr or more'*"*, Considerations
of diffusion parameters suggest that
large-scale mantle mixing is implaus-
ible™. Furthermore, in the absence of
selective crustal isotopic contamination,
isotopic data from many Phanerozoic
and modern island-arc and continental
margin calc-alkaline igneous rocks
clearly indicate an origin from source
regions within upper mantle and/or
subducted basic lithosphere with little
or no contribution of continental de-
tritus with average crustal Rb/Sr
values'™ %, Indeed, this seems to be con-
sistent with a recent paper by Windley
and Smith", in which close analogy is
drawn between igneous rocks formed
at modern destructive plate margins
and high-grade gneiss complexes of
Archaean age.

I interpret much of the evidence to
suggest that the bulk of juvenile conti-
nental crust has been produced through-
out geological time (possibly episodi-
cally) from mantle, or basic lithosphere,
that have not previously mixed to any
significant extent with continental
crust®®. Tt is likely that the inconsistent
evidence quoted by Windley' will soon
be superseded by age and isotope data
capable of yielding a truly quantitative
measure of continental growth in any
given area, as foreseen in the pioneer-
ing work of Hurley et al.'™.
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Failure of acids to eliminate
aziridinyl residues in
chemosterilised mosquitoes

THioTEPA and several of its analogues
chemosterilise male mosquito pupae, but
the use of these compounds in the field
has been restricted because of the presence
of mutagenic residues inside the pupae.
We were therefore interested in Sharma’s?
proposal for eliminating mutagenic resi-
dues of chemosterilant inside mosquito
pupae. Providing no chemical documenta-
tion, he proposed that chemosterilised
pupae should be soaked in 0.0025 N
H,SO, for 90 min, and based his proposal
on the unstable nature of thiotepa (and its
analogues) in media of low pH. We
investigated the proposed method by
using a gas chromatograph equipped with
a flame photometric detector to confirm
the levels of residues of an analogue of
thiotepa in chemosterilised pupae after
treatment in H,S0,. We found that the
method had no detectable effect on
residues of the chemosterilant inside the
pupae.

We used a 1% aqueous solution of
P, P-bis(1-aziridinyl)- N-methylphosphino-
thioic amide (referred to as A13-61585) to
sterilise pupae of the mosquito Anopheles
albimanus. Exposure of pupae for 1h in
a 1% solution consistently induced more
than 999 sterility in males of A. albi-
manus®. We used the methods of Sea-
wright et al.* to rear mosquitoes, extract
the residues and conduct gas chromato-
graphic analysis. The column (4mm inner
diameter) was packed with 3%, OV-225 on
Gas Chrom Q 100-120 mesh. A flame
photometric detector was operated in the
phosphorus mode using a 525-nmfilter and
a solvent bypass valve.

In preliminary experiments, we noted
that formulation of a 1%, solution of
A13-61585 in 0.0 N H,S0, caused com-
plete degradation of the chemosterilant
within 10 min. This observation was con-
sistent with Sharma’s bioassay results’.
However, there was no quantitative
difference in the residues of A13-61585 in
chemosterilised pupae soaked either in
0.01 N H,SO, for 1 h or in distilled water.

In further tests the chemosterilised
pupae were soaked in 0.1 N H,SO; or
0.1 N HCI for 1-4 h. The internal residues
of A13-61585 were statistically equal in
the acid-treated and control pupae. As
there was no apparent degradation of
chemosterilant within the pupal tissue, we
added up to 1,000 p.p.m. of dimethyl-
sulphoxide (DMSO) to a few acid solu-
tions in an attempt to enhance penetration
of the insect cuticle and to decrease surface
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tension. However, the addition of DMSO
had no effect on internal residues of
A13-61585,

Our final experiment with 0.01 N and
0.1 N H,SO, is summarised in Table 1,
and the data are representative of all our
observations. Soaking the chemosterilised
pupae in acidic media clearly had no effect
on levels of internal residues of A13-61585.
The acid probably does not penetrate the
cuticle of the pupae because of the highly
polar nature of strong acids. We feel that
similar observations would be obtained
with closely related analogues of Al13-
61585, such as thiotepa.

Table 1 Amounts of A13-61585 found in
pupae of Anopheles albimanus

ng A13-61585

Treatment time (h)

per pupa
0.1 N 0.1 N
H,SO, H,SO, H,0
2 40.3 4-4.9
1 52.242.5
1 49.34-7.2
3 38.0+4.8
3 34.0.46.8

Pupae were treated in a 1% solution of the
aziridinyl sterilant for 1 h and then held in
H,SO, (0.01-0.1 N) or H,0 for 1-3 h. Each
mean is the average of three samples each
with 200 pupae.

Although our data contradict Sharma’s
conclusion, the idea of using a chemical to
degrade chemosterilant residues deserves
more inquiry. There are two necessary
requirements for such a compound; first,
it must penetrate the cuticle of a mosquito
pupa, and second, it must react with the
chemosterilant to produce innocuous pro-
ducts. Penctration of the cuticle is related
to the polarity of the compound, and
relatively non-polar substances penetrate
to a greater extent than do polar sub-
stances. For degradation of the chemo-
sterilant, the compound should have
groups that react with the ethyleneimine
moieties, W¢ have initiated a screening
programme (o find a compound that will
perform these two functions without
severe impairment of the vigour of
chemosterilised males.
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