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The moment this muscle will exert on the lower jaw 
depends on its absolute force Fm and on the moment arm 
h, whereby h=  r- sin a. The figure, B and C, demonstrates 
that assuming a constant angle 0, retraction of the quadrate 
will cause a reorientation of the external adductor increas- 
ing its insertional angle a (a') and therewith increasing h, 
thus leading to a greater mechanical advantage of the 
muscle. 
Assuming a constant size of the prey, the widening of the 
gape which results from quadrate retraction will necessitate 
further jaw elevation to hold the prey. This jaw adduction 
will further increase the insertional angle a (a") and there- 
by maximize the mechanical advantage at which the exter- 
nal adductor works. 
The above argument can be extended to all other jaw 
adductors inserting into the mandible except for the m. 
pterygoideus. 
This muscle, however, is critical during initial phases of jaw 
closure 7 and hence does not interfere with the system 
described above. 

In conclusion, the acquirement of a streptostylic quadrate 
early during the evolution of primarily insectivorous lizards 
(Eolacertilia 8) can be understood as a perfection of the 
static pressure system which first evolved in the earliest 
reptiles, the captorhinomorphs. 
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Summary. Lamellar structures in oogonial and spermatogonial cells of gall midges were found to form a complicated 
system of intranuclear compartments inside which all heteropycnotic chromosomes present in the germ-line cells of these 
insects are located. In this way, the heteropycnotic S-chromosomes are separated by the nuclear lamellae from the 
remaining, decondensed chromosomes (E-chromosomes) of the interphase germ-line nucleus. 

The part of the nucleus, in the oocytes of different groups 
of animals, in which chromosomes are grouped, is often 
separated from the remaining part of the karyoplasm by 
structures collectively termed the chromosome or karyo- 
sphere capsule 2 7. The structure of the capsules may differ 
in various animals but in most of the known cases they are 
transient differentiations of the nucleus which occur in a 
particular species in the course of oogenesis. The role of 
these structures remains to be elucidated. 
The intranuclear chromosome capsules in the Cecidomyiids 
differ from similar structures in the oocytes of other ani- 
mals in that they occur not only in the course of oogenesis 
but also in other developmental stages of the germ cells. 
Moreover, there is reason to presume that their occurrence 
in the Cecidomyiidae is connected with the functioning of a 
singular cytogenetic system, particular to this family of the 
Dipterous flies. One of the main features of this system is 
the presence in the germ-line nuclei of both males and 
females of 2 sets of chromosomes: S-chromosomes found 
in both the generative and somatic cells and E-chromo- 
somes which are limited to the germ-line nuclei only. 
The chromosome capsule in the oocytes of the Cecidomyii- 
dae was first described in Mikiola fagi as a vesicular 
element composed of concentric lamellae 8. In the diplo- 
tene, these lamellar structures envelope the S-chromosomes 
exclusively which, contrary to the E-chromosomes, pair to 
form chiasmatic bivalents. In this stage of oogenesis, the E- 
chromosomes are found in the form of univalents on the 
outside of the system of lamellar vesicles. These observa- 
tions, made in light microscope, have been confirmed by 
electron microscope studies of the oocytes of a different 
gall midge 9,1~ For some time there have also been clues 
that the chromosome capsules in gall midges occur even in 
the primordial germ cells 11. Recent electron microscope 
studies have confirmed the presence of a chromosome 

capsule in the polar cells of Miastor and have revealed its 
lamellar structure ~2. 
In the light of these observations, it seemed interesting to 
discover whether lamellar chromosome capsules are pre- 
sent in the gonial cells of larval gonads in the Cecidomyii- 
dae. 
Material and methods. The studies were made on the larval 
ovary of 2 non-paedogenetic species of gall midges, Rhab- 
dophaga rosaria and Mayetiola poae, and on the testes of 
larvae of the latter species. The gonads were fixed in 5% 
glutaraldehyde buffered at pH 7.4 with 0.1 M phosphate 
for 60 rain, washed in 0.1 M phosphate buffer, postfixed 
with 2% osmium tetroxide, and embedded in a mixture of 
epon and araldit. Ultrathin sections were stained with 
uranyl and lead salts 13. 
Results and discussion. In the early stages of embryonic 
development, a certain number of chromosomes in the 
germ-line cells of the Cecidomyiids are subjected to 
heterochromatinization ll~ 14-16. In many species the number 
of chromosomes subjected to this process is the same in 
m 17 21 ale and female , and there is evidence for assuming 
that it is the set of S-chromosomes that becomes heteropyc- 
notic in the germ cells of both sexes 19,22. 
In both species examined, the S-chromosomes of the inter- 
phase germ-line nuclei show strong positive heteropycnosis 
and, as in most gall midge species, form a compact group 
on one side of the nucleus. The E-chromosomes, which 
take up the remaining part of the nucleus are represented 
by diffuse chromatin and a certain number of relatively 
small and irregularly shaped heterochromatin blocks 
(figures 1, 3 and 4), Moreover, it is seen from these figures 
that the part of the interphase nucleus, in which the S- 
chromosomes are grouped, is occupied by a system of 
interconnected electron dense sheets or lamellae, which 
form an irregular network with honey-comb-like structure 
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Figs. 1 and 2. Lamellate bodies in the oogonial nuclei of Rhabdo- 
phaga rosaria. The presence of large compartments containing 
heteropycnotic S-chromosomes, and of small chromatin free com- 
partments is clearly visible in each nucleus. In figure 2, a honey- 
comb-like arrangement of numerous small compartments formed 
by nuclear lamellae is very distinct; it can also be seen that some of 
the compartments occupied by the condensed S-chromosomes are 
formed partly by the lamellae and partly by the nuclear envelope. 
Figure 1, x 8000; figure 2, x 12,000. 

(figures 1-4). The large compartments  of  this lamellate 
body seem to be occupied by separate S-chromosomes, but  
most o f  its numerous  small compartments  or canals are 
apparently free o f  chromatin material  (figures 1-3). Some 
of  the nuclear lamellae in the gonial cells, otherwise than in 
the polar  cells or oocytes, directly contact the nuclear 
envelope. This results in the formation of  a certain number  
of  compartments  whose walls are formed partly by the 
lamellae and partly by the nuclear envelope. These com- 
partments may also contain single S-chromosomes 
(figures 2 and 3). No gaps were observed in the lamellae 
which are apparently continuous in their structure. 
The  occurrence o f  the nuclear  lamellae in the polar  cells 12, 
primordial  germ cells 16, oocytes s-t~ and, as demonstrated in 
this paper in the gonial  cells indicates that these structures 
exist continuously in the germ-line ceils, at least of  the 
female, throughout  the life cycle of  gall midges. The 
presence of  a lamellar  capsule containing the S-chromo- 
somes in its compartments  also in the spermatogonial  cells 

to the suggestion that (figure 4), gives strong support 9 
nuclear lamellae in the germ-line cells of  gall midges are a 
device for isolating the set of  S-chromosomes from the E- 
chromosomes.  The  existence of  such compartmentizat ion in 
the germ cell nuclei of  the Cecidomyiidae would also 
explain the different behaviour  of  the chromosomes of  
both sets, in both males and females 23, the likely high degree 

9 10 21.22 24 25 o f  homology of  the 2 sets notwithstanding . . . . .  . 
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Figs. 3 and 4. Nuclear lamellae in oogonial nucleus (upper) and in 
spermatogonial nucleus (lower) of Mayetiola poae. As in oogonial 
nuclei of Rhabdophaga, the condensed S-chromosomes in germ 
cells of Mayetiola are located in large compartments of the lamel- 
late bodies. Numerous small compartments which are free of 
chromosome material can also be seen in each nucleus. In the 
upper part of figure 4, 2 large and darkly stained nucleoli are 
visible. Figure 3, x 9600; figure 4, x 14,000. 
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