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JOO 256 
internal evidence of a derivation from 
simple loaves. Om, flxception, the Quiina
ceae, has already been commented on. The 
only other major exception is the Logurnin
osac in ·which the evidence is consistent 
,1·ith tho persistence of compound leaves 
since tho glossopterid pharn of evolution. 
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20 The fourth example, Sagenopterisfrom tho 
Caytoniales, is of a leaflet from a compound 
digitate leaf with a venation pattern repre
SPnting an evolutionary stage between that 
of Gangamopteris and Glossopteris. The 
midrib is poorly developed, being a loose 
aggregation of parallel veins, and the 
princip1:1l vein islets are of the hydroid type 
which in the evolutionary sequence is one 
of the first to app,mr in Gangamopteris. 
1\Ioreovcr, these vein islets run almost 
p1:1rallel with the midrib, whereas in the 
more advanced species of Glossopteris the 
principal vein islands along the midrib 
arc of arcuate, angular or deltoid types 
and they make angles of about 70°~80° 
with a compact well formed midrib. The 
latter three types of vein island are tho 
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Fig. 1. 70 eV mass spectra (C.FJ.C. 21-llOB instrument) of a 1: 1 mixture of 'Arochlor 
1242' anrl DDT at different sample temperatures. Isotope clusters at m/e 222, 256, 200 and 
324 result from individual components of 'Aroclor'; the group of peaks at m/e 186 arc 

niainly fragment ions fron1 this ~ubstance. 

most advanced elements in the glossopterid 
syndrome. They must carry considerable weight in 
assessing probable angiosperm affinities with tho Glosso
pteridae, for they occur in several angiosperm families in a 
similar relationship to the midrib of a simple (not a com
pound) leaf. Unless it can be shown that the more 
advanced typos of vein island occur in the same kind of 
rPlatiornihip in the other four orders of gymnosperms, tho 
claim of Alvin and Chaloner that "on venation pattern 
alone there is no closer similarity between Glo880pteris-like 
angiosperms and Glo88opteris" than between those and 
tho oth0r major taxa cannot be maintained. 
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Identification of Polychlorinated 
Biphenyls and DDT in Mixtures by Mass 
Spectrometry 
RECENTLY it was rncognized that certain chlorinated 
aromatic compounds, particularly polychlorinatod 
biphenyls (PCBs), are found in natuml samples as pol
h1tants1•2. PCBs interfere with the analysis for chlorinated 
pesticides because some of the PCB components from the 
technical mixi,ure havo identical retention times and 
respond to the electron oapturo dotector3 , 4• 

Although combined gas chromatography-mass spec
trometry for detection of PC.Bs from nat,ural samples has 
hAon described 5, the use of mass spectrometry, particularly 
high resolution techniques, for the unambiguous identi
fication of PCBs in the presence of chlorinated pesticides 
without provious separation• has not been reported. 

\Yo have recorded tho rn.ass spectra of a commorcial 
sample of PCB ('Aroclor 1242') in different conditions 
and obtained high resolution measurements to confirm 
tl10 molecular formulae of major components. The peaks 
arising from the individual major oomponent,s of thA 
mixture ,vere as follow,;. C12H 8Cl 2 : found, 222·0000; 
oalc., 222·0000. C12H 1Cl,: found, 225·9614; oalc., 255·9610. 
C12H 0Cl 4 : found, 289·9220; calc., 289·9220. C12H,Cl 5 : 

found, 323·8829; oalo., 323·8830. (The experimental error 
is within ± 2 p.p.m. in all oases.) Those can easily be 
distinguishod from major peaks found in the most common 
chlorinated insecticides (Fig. l and refs. 6-13) by their 
position, peak pattern arising from the chlorine isotopes 
and particularly high resolution measurements. Further
more, a useful spectrum of 'Aroolor 1242' can be obtained 
at low temperatures by direct introduction with the aid 
of a temperature controlled probe", and fractional sub
liination from many chlorinated pesticides directly in the 
ion source somrn; possible (see Fig. 1). 

Techniques for identification of trace quantities of 
PCBs and chlorinated insecticides in crudo natural 
sample,; and their scrnirprnntitative determination by 
mass spectrometry as well as tho chemical characteriza
tion of major constituents of PCBs aro being developed. 

VVo thank D. J. Embree for recording the mass spectra. 
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