
mid-15th century (9 ) . The region has 
not been occupied by agricultural In
dians in historic time. During the last 
500 years a climatic shift, possibly in
volving summer monsoon rainfall, may 
have left the area unsuitable for corn 
cultivation (10). 

PAUL S. MARTIN 

JAMES SCHOENWETTER 

Geochronology Laboratories, 
University of Arizona, Tucson 
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Environmental Factors Influencing 

Progeny Yields in Drosophila 

Abstract. Progeny counts in Drosophila 
melanogaster were found to be correlated 
with barometric pressures. Addition of a 
sublethal chemical to the culture produced 
a higher correlation coefficient, whereas 
growth of the culture in an electric field re
duced the correlation well below the level 
of significance. The electric field appeared 
to have a protective action. 

Three variations in environmental 
conditions were found to influence prog
eny yields in cultures of Drosophila 
melanogaster. The factors studied were 
growth in an electric field, chemicals 
introduced into the media, and diurnal 
variations in barometric pressure. We 
believe that the effect of the electric 
field is a new finding. Atmospheric 
pressure effects on progeny yields also 
appear not to have been previously re
ported. A. F . Brown (7 ) , however, has 
shown a relationship between baro
metric pressure and a cyclic pattern in 
the metabolic rates of various organ
isms. 

In the initial phases of the studies, 
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the flies were examined for external 
mutant effects of phenotypic varia
tions. After several generations had 
been produced without observed 
changes, the data were re-examined in 
terms of variations in progeny yields. 
All of the cultures in a given genera
tion series were prepared and examined 
in the same manner, thus allowing a 
direct comparative analysis. Simple 
crosses were made (at 22°C) with wild 
type and a white eye mutant. A banana 
culture medium was used (2) with 0.1-
percent mold inhibitor (5 ) . Three adult 
pairs were left in the culture 7 to 9 
days, and counting was continued until 
22 days after the initial mating date. 

Immediately preceding an anticipated 
low barometric pressure in October, 
1959, wild type cultures were started 
almost daily, extending through the 
"low" period and into November, 1959, 
or until higher pressures occurred. The 
total number of flies that emerged dur
ing the first 6 days of hatching are 
plotted as the broken line in Fig. 1. 
The barometric pressure on the mating 
date is shown as the solid line. With 
increasing barometric pressure there is 
an increase in the progeny yield. These 
curves have similar contours and al
though the peaks and valleys do not 
exactly coincide, there are similarities. 

The relationships were also critically 
analyzed with a statistical correlation 
coefficient (r) for ungrouped data, given 
by Freund (4) as 

n^FtP - (SFQ (%P) 
[n^Ft2 - (%Ft)

2T< [n%P2 - ( 2 W (1) 

where Ft represents the total number 
of flies per filial generation, n repre
sents the total number of generations, 
and P represents the barometric pres
sure. These data are considered to be 
significant at the 95-percent confidence 
level if 

r>±1 .96 / (# i - l )* . 

The r value for the seventeen Fi gen
erations shown in Fig. 1 was 0.51. 
These data are significant at the 95-
percent confidence level. 

Repeated filial generation crosses 
with the same wild type cultures also 
disclosed similarities between the con
tours of the progeny curves and baro
metric pressure. A total of 25 control 
cultures extending over an 8-month 
period gave an r value of 0.48, signifi
cant at the 95-percent confidence level. 
A greater degree of correlation was ob
tained by taking an average of three 
daily barometric pressure readings over 
the 72-hour period covering the day 
before, of, and after the initial mating 
of each generation. 

A more pronounced correlation was 
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Fig. 1. Variation in wild type progeny 
with barometric pressure (P represents 
pressure on date of mating). 

obtained by adding a sublethal chem
ical to the culture media. The material 
used was protocatechuic acid (3,4-dihy-
droxybenzoic acid), and the amount 
tolerated was about 0.5 percent by 
weight. Marked variations were ob
served in the progeny yields. In some 
cases a sequence of generation matings 
was suddenly terminated because of 
very low counts: one or two flies and 
occasionally none. 

The progeny yields of 11 successive 
generations of two different cultures 
exposed to the protocatechuic acid are 
shown in Fig. 2. The barometric pres
sure values are averages of the 72-hour 

29.4h 

6 7 8 
F GENERATION 

Fig. 2. Protocatechuic acid added to white 
eye mutant (broken line) and mutant X 
wild type (solid line) cultures (P is average 
pressure for 72-hour period). 
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period mentioned above. The initial 
mating in one case was with the white 
eye mutant and in the other case a 
white eye crossed with wild. It was in- 
teresting to note that these mutant 
crosses survived and successfully re- 
produced. with the chemical added, 
whereas wild fly cultures generally died 
out in one or two generations. This was 
true regardless of changes in the baro- 
metric pressure. In fact it was very dif- 
ficult to obtain an FI from wild flies 
with the added protocatechuic acid. 
The coefficient of correlation for the 
white eye mutant is 0.67, and for the 
mutant x wild type cross, 0.76; both 
curves are significant at the 95-percent 
confidence level. 

Placing the cultures in an electric 
field appeared to have a different effect 
on the progeny yield. The culture bot- 
tles were 11.5 cm high, and 4.8 cm in 
diameter. Semicircular electrodes were 
formed from copper sheeting (0.05 cm 
thick) and mounted on 0.5 cm thick 
plexiglass bases. The electrodes were 
8 inches high and contacted diametric- 
ally opposite sides of the bottles. The 
separation at the sides of the copper 
plates was 2.5 cm. A 12 X lo9 volt po- 
tential was applied across the electrodes 
with a power supply with full-wave rec- 
tification. Because of the shape of the 
electrodes and the inserted bottle, it 
was difficult to determine the exact 
field strength inside the bottles; how- 
ever, by making some simplifying 
assumptions, the electrostatic field 
strength was estimated to be 7 x 10" 
coul. 

The progeny yields of cultures in the 
electric field were, on the average, 
higher, and the effect of barometric 
pressure was considerably reduced. A 
coefficient of correlation of 0.08 was 
obtained between barometric pressure 
and 16 consecutive wild type genera- 
tions, in the electric field. The baromet- 
ric pressure values were again aver- 
aged over the 72-hour interval. The 
electric field appears to provide a cer- 
tain amount of protection and reduces 
the variations found outside the field. 

There is one possible explanation for 
this electric field effect; however, this is 
mostly conjecture on our part. It was 
felt that perhaps the barometric pres- 
sure variation is really reflecting an- 
other unknown factor. This factor 
might be connected with variations in 
the terrestrial electric fields at high al- 
titudes, which are known to affect our 
general weather patterns ( 5 ) ,  and which 
might also influence the progeny yields. 
Flies in the electric field are, in a sense, 
protected or shielded from external fluc- 
tuations. It is suggested that it might 
be interesting and profitable to  study 
the reactions of more complex organ- 
isms with induced carcinogenic growths, 

in the electric field. Humphrey and Seal 
(6) have recently shown the effects of 
an external electric field on the growth 
of tumors in mice. We are continuing 
our studies on the comparison of flies 
grown in various environments. 

W. C. LEVENGOOD 
M. P. SHINKLE 

Ball Brothers Research Corporation, 
Muncie, Indiana 
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half-power points). The observations 
were made aboard the R/V Albatross 
III (cruise 126, station 10-6, lat. 
39'48' N, long. 72O28' W, depth of 
water 200 feet, surface temperature 
45.9"F) in the area of the Hudson 
Canyon. At this season in these waters 
the observation of this species is, in 
itself, worthy of note. 

Immediately following the haul back 
of the otter trawl, two porpoises ap- 
peared and began to feed on specimens 
of red hake (Urophycis chzcss Wal- 
baum) and scup (Stenotomus versi- 
color Mitchill) that had escaped from 
the net. These fish were disabled and 
were floating belly up as a result of 
their air bladders being decompressed. 
The porpoises were circling about at 
the surface and usually passed by each 
fish at least once before turning and 
picking it up. 

The porpoises did not appear to be 
the least bit alarmed by the boat or 
the many people moving around on 
deck. They passed within a few feet of 

Observations on the Behavior of the boat several times. 
Both porpoises disappeared for short 

the Porpoise Delphinus delphis intervals. at which times distinctive echo 
A hstract. Common porpoises have been 

observed in January, in the area of the 
Hudson Canyon, feeding on fish that 
escaped an otter trawl. An echo-sounder 
also recorded, in one instance, a descent 
of a porpoise to a depth of 200 feet in less 
than 2 minutes. 

On the afternoon of 2 February 
1959, we had an opportunity to ob- 
serve two porpoises (Delphinus delphis 
Linnaeus) feeding on fish escaping 
from a trawl net, and to record them 
at depth on an Edo echo-sounder (Navy 
designation AN/UQN-1B; apex of 
sound beam about 30' between the 

sounding records were obtained. These 
tracings are unique in our experience; 
we feel, without doubt, that they rep- 
resent echoes from the porpoises (see 
Fig. 1). Both porpoises once descended 
together to the bottom, a depth of 200 
feet, in about 2 minutes, and returned 
to the surface in less time than that. 
One of them dived to about 150 feet 
shortly thereafter and stayed at that 
general depth for a short period before 
returning to the surface. 

It is not uncommon for either marine 
biologists or commercial fishermen to 
observe sharks feeding on fish that have 

Fig. 1. Portion of echo-sounder chart showing echoes from common porpoises and 
from bathythermograph (BT). The vessel was hove to at the time this record was made. 
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