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and has been observed occasionally by us in squash preparations of salivary-gland chromo-

somes of D. melanogaster (although more commonly the limits of the subsidiary units are
masked by the close apposition of the strands that constitute the giant chromosomes).
These microscopically discernible subunits assumedly reflect the basic pattern of organi~
zation of the chromosomes in the mi totically-active cells from which the salivary-gland pro-
geni tors are derived, and they undergo pari passu a series of endomi totic replications to
produce the giant polytene chromosomes. (Supported by N. I.H. Grant GM-l0499).

Novi tski (1946, Genetics 31 :508) re-

ported that the salivary gland chromo-
somes of D. athabasca revealed the C
chromosome to be relatively variable

and that certain of its sequences were
restricted to the west, others to the
east. Therefore, it seemed desirable to

reinvestigate gene sequence variation in this chromosome for a possible relationship be-
tween structural heterozygote configurations and the partially isolated western-northern sub-
divisions of the species, distinguished by Y chromosome type, duration of copulation, and
pigmentation (Miller and Westphal, 1965, Genetics 52 :459). Numerous C chromosome configu-
rations have been observed, all
evidently based on one or more in-
versions. Their analysis is incom-
plete, but early results seem sig-
nificant.

Figure 1 (Raton Pass, New
Mexico) shows two configurations
that appear -to be widespread in the
western strains at our disposal but
have not been found in the eastern
ones. The small subterminal double
configuration (lA) has been encoun-
tered in strains from Bri tish Col-
umbia (Okanagan), Idaho (Boise),
Mi nnesota (Hal lock), New Mexico

(Raton Pass), Oregon (Eel Creek,
Eugene), and Washington (Sequim
Bay). This resembles the M/O het-
erozygote configuration of Novitski
(1946, Fig. SA); coexi s tence of the
M and 0 sequences was reported by him
him from British Columbia, Oregon,
Washington, and Wyoming. The
single submedian inversion config-
uration (lB) has been found in our
strains from British Columbia (Okan~
agan), Minnesota (Duluth, Hallock),
New Mexico (Raton Pass), Oregon

(Eugene), and Washington (San Juan
Islands). All these western strains
are characterized by a Type I or
Type V (Sequim Bay) Y chromosome,
long copulation time, and dark pigmentation; they also demonstrated partial or complete
failure to mate with laboratory strains of D. athabasca with Types II and III Y chromosomes.
Other configurations found in these western athabasca strains were all relatively short and/
or single inversion dependent.

None of the western configurations is clearly present in our eastern strains. Al-
though these strains do have relatively small, simple inversion configurations, most also
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have large ones that are quite complex. Figure 2 illustrates a double (overlapping) in-
version configuration found in our strain from Jim Thorpe (Carbon County), Pennsylvania;
one similar to this (if not identical) has been found in strains from Massachusetts (Am-
herst; and Ontario (Owens Sound). Large, complex configurations, covering most of the
euchromatic arm and involving three, four, or five inversions have been found in strains
from Massachusetts (Amherst), Minnesota (Lake Shamineau), North Carolina (Highlands),
Ontario (Owens Sound), Pennsylvania (Jim Thorpe), and Vermont (Poultney). Of our eastern
strains, only those from Oberlin, Ohio, and Philadelphia, Pennsylvania, have failed so far
to reveal such large configurations. This may be significant inasmuch as these two eastern
strains behaved differently from other eastern ones in sexual isolation tests, mating
relatively easily with western strains but less so with other eastern ones (Miller and
Westphal, 1965).

Recent contributions of wild flies and stocks by Dr. Max Levitan (Univ. Virginia,
Fairfax) and Dr. D. L. Williamson (Woman's Med. Col. Pennsylvania, Phila.) are much appre-
ciated. This work is supported by National Science Foundation Grant GB 5011.

In an experiment involving females
carrying a compound X chromosome, hetero-
zygous for In(l)S and Bar, a sc8.y, and
a compound fourth chromosome AF, (with
no free 4) 11 out of 74 pair matings pro-

duced a single B+ Fi female (total Fi females = 2403). The parental females were of the
constitution RA, y2 su-wa wa ___ M-5./sc8'Y;AF, ci eyR/ci eyR, where M-5 = Muller-5 (Ins(l)s
scSIL, S, sc8R), and were mated to males that also carried a compound-4.

The original stock, carrying free 4's and with no free Y, has not produced Bar rever-
tants in the year and a half it has been maintained in this laboratory. George Brosseau, who
supplied us with this particular stock, confirms that stocks of this chromosome, carried
both with and without a sc8.y for several years in his laboratory, have not produced any B+
individuals detected in routine stock inspections.

The introduction of sc8.y and the compound 4, and removal of the free 4's, in our
laboratory gave a stock that accumulated a high frequency of B+ females, necessitating
periodic selection for B to maintain the original phenotype sc. This stock also shows a
wide variability in the Bar phenotype, consistent with the presence of B/B.

Individual stocks were established from 7 of the original 11 independently arisen B+
revertants and an addi tional stock of B+ was established by culling B+females from the B
stock containing the compound 4. Salivary gland chromosome preparations of several larvae
from each of these 8 stocks have been examined by George Brosseau in anticipation that some
of the recombinational events involved would have resulted in a structurally homozygous
compound X, i.e., a compound-X that either contained In(l)S in both X elements or lacked it
in both elements. All of the preparations examined showed an inversion loop, indicating
retention of the structural heterozygosi ty of the chromosome. If these revertants are the
result of a 3-strand double crossover, then in all cases, both crossovers occurred distal
to In(l)S, although it would be reasonable to expect that in some cases one of the cross-
overs would have occurred proximal to this inversion, yielding a compound homozygous for
sequence in this central region of the X elements.

The presence of the compound 4 per se, or as an unpaired element (or the introduction
of some unknown factor in stock synthesis) appears to produce an unexpected inter-chromo-
somal effect in addition to the increased recombination in the reversed acrocentric compound
X expected from the presence of the sc8.y. Such an effect was not observed for homozygosis
for w in experiments involving Muller's y f:= (RA, In(1)dl-49, y w f -- In(1)sc8? f sc8.)
that gave a total of 5803 Fi females, although a single y w f female has been recovered from
the stock bottles. (This derivative chromosome shows no inversion loop in salivary gland
preparations.) Since homozygosis for w would involve a crossover between the centromere of
the sc8 element and the w locus of the distal X, i.e., effectively a crossover between y and
w, the rarity of this event is undoubtedly a reflection of the short map distance involved
between markers, and may not indicate the absence of an inter-chromosomal effect associated
wi th the presence of the compound-4.
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