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Capsule fornzation: Organisms in the mucoid 
phase form definite capsules. Such capsules can be 
readily demonstrated by Muir's stain in  peritoneal 
exudates and with sonlewhat greater difficulty on 
organisms grown on solid media. 

Lnck of type-specificity :Preliminary agglutination 
studies have failed to yield any evidence of type-
specificity f o r  organisms in the mucoid phase. 

Soluble substance: Filtered saline suspensions of 
organisms in the mucoid phase give a definite pre- 
cipitate with serum prepared against organisms i n  
that phase. This precipitable substance appears to  
be different f rom any previously isolated constituent 
of Streptococcus hemolyticus. The indications are  
that this substance is common to the mucoid phase 
of the several strains examined. The chemical nature 
of this soluble substance is being further investi-
gated. 

SUMMARY 
(1)The occurrence and distribution of the mucoid 

phase of Stveptococcus 1~emolytic.u~ is indicated. 
(2) Severe and acute infections usually yield or-

ganisms in the mucoid phase: mild and chronic infec- 
tions usually yield smooth organisms. 

(3) Organisms which are highly virulent f o r  mice 
produce mucoid colonies; but all mucoid oultures are 
not necessarily virulent. 

(4) Organisms in the mucoid phase produce a 
soluble precipitable substance which is common to the 
several strains examined. 
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FLUCTUATIONS 

IThas previously been shown that populations of 

the confused flour beetle (Tribolium conf.usum Duval) 
which are confined in beakers of whole wheat f low 
come to a "steady state" or "quasi-equilibrium," espe-
cially with respect to the adult population^.^^ 2, 

Under such conditions the egg populations show cer- 
tain interesting and periodic fluctuations. It has been 
the object of the experiments under consideration to 
determine the causes of these fluctuations. 
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When a n  experiment is initiated with a number of 
adult beetles that is well below the "saturation point: 
the number of eggs present in  the environment in- 
creases until i t  approaches the "potential numberu4 
and then drops off to rise again when the daughters 
of the original population begin to  lay eggs. Theo-
retically, the number of eggs present in  the environ- 
ment should remain a t  the "potential number" unless 
the females cease to lay their daily quota of eggs or 
some factor within the environment causes the eggs to 
disappear. The basis f o r  this statement is the fact 
that the daily quota of eggs will accumulate each day 
during the period between oviposition and hatching. 
On the day that the first daily quota of eggs hatches 
a n  equal number of eggs will be laid and the nuniber 
of eggs present in  the environment should remain 
constant. I f  there is a change in the number of eggs 
present it must mean either that the oviposition rate  
has not remained constant o r  that some factor in  the 
environment has interfered with the eggs. Good5 and 
others have shown that under ordinary conditions the 
feniales continue to lay eggs f o r  over a year; hence 
it seems that some factor in  t h e  environment may be 
involved. 

I t  has been shown repeatedly that  the number of 
eggs rises to the potential number and then falls to a 
low level as  the number of larvae in  the environment 
increases.6 Park7 and Maclagans have called atten-
tion to the faat  that the net  number of eggs present 
in  such environments, expressed a s  eggs per  female 
per day, decreases a s  the population increases. The 
attention of these authors has been devoted primarily 
to the matter of adult populations and they have oon- 
eluded that the reduction in the number of eggs and 
larvae has been due to a decrease in  the rate  of ovi- 
poktion. It is difficult to prove that oviposition is 
the variable factor, because the coefficient of variabil- 
i ty of the rake of oviposition of individual females 
has been determined to be a s  high as  62 per  cent.9 

In the experiments now being reported upon, "ovi- 
position" was maintained constant in order to mea-

4 The "potential number" is the product of the aver- 
age number of eggs laid per female per day, the number 
of days required for the eggs to hatch and the number of 
females present. 
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6 Royal N. Chapman, "Animal Ecology,"McGrarv-Bill 
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sure the factors in  the environment which a d  in  
reducing the number of eggs present a t  various times 
during the period when the population is rising to the 
quasi-equilibdum. I n  order to do this four  beakers 
were set np, each containing 32 grams of whole wheat 
flour which had been reduced to a fineness which 
would permit it  to pass through a number four  stand- 
ard silk bolting cloth. I n  one of these beakers eight 
pairs of flour beetles were introduced as a check pop- 
ulation. Sixteen adult male beetles were placed in 
each of the other three beakers to be compared with 
the check population; and each day eggs were added 
a t  the rate that they would have been laid a t  the pre- 
vailing temperature, if half of the number of adults 
had been females. Thus the number of eggs added 
became a known quantity. Inasmuch as Parklo has 
shown that males eat eggs a t  the same rate as  females, 
the egg eating in these populations should be com-
parable with the check population. I f  nothing in the 
environment interfered with the eggs they should have 
increased in number until they reached the "potential 
number" and remained constant. 

No. of Days 
FIG.1. A comparison of the egg populations in a 

checlr culture of 8 pairs of beetles in 32 grams of wheat 
flour with three cultures of 1 6  males each to which eggs 
were added a t  the same rate as would have obtained had 
half of the beetles been females. 

1 0  Thomas Park, "Studies in Population Physiology: 
11. 'Factors Regulating the Initial Growth of Tribolium 
confusu~n Populations," Jour. Exp. Zool., 65: 17-42. 

The accompanying graph (Fig. 1 )  shows that the 
number did no,t remain constant and thht all four egg 
populations followed approximately the same course. 
On the 33rd and 34th days after 1,455 eggs had been 
added to the three synthetic populations the numbers 
of eggs were 142, 150 and 141. The check environ- 
ment with eight females contained 135 eggs. The 
drop i n  the number of eggs present is coincident with 
the rise in  the number of larvae. Since the larvae are 
known to eat eggs4 and seem to represent the only 
change in the environm'ent, i t  seems probable that 
they were the major f a c t o ~  concerned with the de- 
crease in  the number of eggs. 

Parkl1 and Maclagan12 compared the numbw of 
eggs and larvae "per female per day" based upon 
counts of cultures on the 11th and 25th days and con- 
cluded that the smaller numbers a t  higher population 
densities demonstrated that population density de-
creased the oviposition rates. I n  the "synthetic popu- 
lations" in  the present experiment there were only 3.2, 
3.4 and 2.87 eggs and larvae "per female per day" on 
the 26th day, although 4.6 had actually been added. 

I t  is to be noted, however, that the numbers of 
larvae appearing in the three "synthetic populations" 
are greater than in the normal population which 
served as the check. The difference between the num- 
bers of larvae in  the three "synthetic populations" is 
comparable to that between the lowest ('synthetic 
population'' and the check. Comparison with other 
data13 shows that there is a considerable fluctuation 
in the number of 1arva)e present a t  the peak of the 
larval curves and as yet there seems to be no adequate 
explanation other than to ascribe the differences to 
experimental errors. 

From the present experiment i,t seems evident that 
population systems of flour beetles produce a resis-
tance to their own potential rate of increase, in  spite 
of a constant ra)te of oviposition, and that this resis- 
tance is responsible f o r  the decrease i n  the egg popu- 
lation which occurs in the early history of a popula- 
tion of flour beetles. 

ROYALN. CHAPMAN 
W. Y. WHANG 

11Op. cit. 
12 Op. eit. 
13 See footnotes 2 and 6. 
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