
position of 415 pg of actinoniycin per 
milliliter occurred lvithi11 48 hours; if 
7.4 x 10" jvithin 72 hours; if 7.4 x lo2, 
xvithin 120 hours. I n  addition to actino- 
myci11 D, actinoniyci~lsB and C were 
also decomposed. 

A study of the influence of various 
srowth media on deconipositio~l revealed 
that. as the s ro~v th  nlecliuln became" 
more complex in nature, the time re-
quired for acti~lomyci~ldecolnpositio~l 
increased. T h e  most rapid decompositio~l 
took place when acti~lomycin D was 
present as the sole orga~lic compou~ld. 
T h e  decomposition of actinomvcin in re- 
lation to t i e  grolvth phase of ;he organ- 
ism also lvas examined. Decomposition 
clid not begin until quite late in the log 
or early in the statio~lary phase of 
grolvth, and complete decolnposition clid 
not take place until the cell population 
began to clecli~le (Table I ) . Further, it 
Ivas observed that cells harvested during 
the lag or early log phase required 66 
to 72 hours to degrade the drug in sub- 
culture, that cclls obtained during the 
log phase required 48 to 54 hours, and 
that cells harvested late in the log or  
early in the stationary phase required 36 
to 42 hours. 

Resting cells of the organism, sus-
pended in 0.06M phosphate buffer, rap- 
idly ( 1  to 4 hours) clecomposed actino- 
niyci~lD over a )vide concentration range 
( 100 to 1400 yg/nil) (Fig. 1 ) . T h e  op- 
timum fiH for decolnposition of actino- 
lnycin D was p H  7.5; the optimum tern- 
prrature, 45OC. Destruction of actino-
mycin occurred with equal rapidity (2.5 
hours) when cells were incubated un-
der either static or shaken conditio~ls. 
PVhereas actinomycins B and D were 
colnpletely clecomposed u~lcler these con- 
ditions, only 60 percent of actinolnycin C: 
was destroyed ~i~ithi11 6 hours. As in the 
case of growing cells, the age of the cul- 
ture a t  time of harvest of the bacteria 
significantly affected decolnpositio~l by 
resting cells. Only cells harvested sub-
sequent to the log phase of g ro~r th  
were able to decompose acti~lomycin 
(Table 1 ) .  

T h e  data obtained thus far suggest 
that the destruction of actinoniycin is 
enzymatic in nature. Nonspecific adsorp- 
tion of the antibiotic by cells of the 
Achromobacter sp. docs not appear to be 
irlvolvecl, since only trace quantities of 
the drug can be detected after extraction 
of resting cells which have attacked ac-
tinomycin. Young cells of the organism, 
boiled cell preparations, gro~ving cultures 
of E. coli, Pr. vulgaris, actinomycin-re- 
sistant Micrococcus pyogenes var. nu-
reus, and Penicillium notatun~ all proved 
to be unable to adsorb or  to attack the 
antibiotic. An acetone po~vcler prepared 
from cells of the Achromobacter sp. 
readily clecoinposecl actirlornjci11. Only 
the cells exhibit enzjmatic activity; cul- 
ture filtrates were found to be inactive. 

30 AUGUST 1957 

Preliminary investigations have been 
carried out on the nature of the degrada- 
tion products formed by the Achromo- 
barter sp, froni actinoniycill D. Extrac-
tion of the decolnposition products froni 
culture fluids lvas accolnplished through 
solverlt extraction (acid-butanol). T h e  
residue obtained after distillation of the 
butanol i11 a vacuum was purified further 
through cellulose colulnn chromatogra- 
phy; borate buffer ( p I l  8.2)-n-butanol 
ancl n-butjl ether-was employed as sol- 
vent system. The  decomposition products 
separate on the colulnn as tjvo orange- 
red-colored bands, the slo~ver-moving 
component representing 95 percent of 
the material. T h e  colored bands tvere 
eluted separately from the column. After 
distillation. the residues \.\-ere dissolved 
in warm ethyl acetate and precipitated 
~v i th  carbon disulfide. 

Yields of the fast-moving colnpo~lent 
were low, but additional jvork \vas car- 
ried out with the slox.\--movi~lg compo- 
nent. This component exhibited certain 
properties jvhich differentiate it from 
the parent compound; for example, its 
behavior i11 circular paper chromatogra- 
phy, its visible and ultraviolet light ab- 
sorption spectra, and its solubility in 
water and orga~lic solve~lts differ from" 
corresponding properties of actinolnycin 
D. I n  contrast, qualitative amino acid 
analysis rrvealed the presence of the 
same amino acids in both the clegracla- 
tion product and actinomycin. 

011the basis of these data, the degra- 
dation product does not appear to be 
similar to desalninoactinonlycin or to ac- 
ti~lolnycin acid-compounds obtainrd by 
Brocklnann and Franck (8 )  through 
chemical degradation of the actinolnycin 
molecule. Further studies are in progress 
to purify and characterize the enzyme 
system responsible for actinoniycin de- 
colnposition and to determine more com- 
pletely the nature of the degradation 
products. 
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Depths of Leaching in 
Glacial Deposits 

T h e  depth of lcachi~lg of carbonates 
in soils has been \.\-iclely used for eqri-
Ination or comparison of age of Pleiy-
tocene deposits in areas of temperate, 
huinicl climate. Leaching is influenced 
by many factors, such as time, climate, 
vegetation, surface topography, perme-
ability ancl carbonatc content of the ma- 
terial, and so forth. These factors have 
been discussed by serreral authors (1 ) .  
C. S. Denny emphasized recently ( 2 :  
that differences in depth of leaching 
may relate chiefly to the total aniount 
of carbonates i11 the pctrent material of 
soil. Hojvever, Ile clid not elaborate on 
this relationship in more detail. 

T h e  shallow depth of leaching in \,cry 

calcareous or dolomitic materials niay 
be cxplai~led by trvo principal factors: 
( i )  A higher aniount of carbonates re- 
quires a longer time of leaching, par- 
ticularly if the carbollate fragments are 
coarse and if dolomite exceeds calcite in 
aniount. ( i i )  T h e  more carbo~lates that 
are present in the parent material, the 
thi111lcr the resulting leached soil or pro- 
file of )\-eathering mill bc, for the leached 
soil consists merely of the insoluble re5i- 
dues. A contrasti~lg example niay clarify 
this statement. If 10 ft of gravel, con-
taining 10 percent carbonates, is leached, 
10 percent of the volume will be lost by 
leaching, and the unleached residues rvill 
compact to 9 ft. If 10 ft of gravel ~v i th  
90 percent carbonates is leached, the re- 
sulting thick~less of the unleached resi-
dues will be merely 1 ft. Even if all other 
factors had been similar during the cle- 
velopmr,nt of these two profiles of ~ 7 ~ 1 t h -  
crirlg, the great difference in the result- 
ing measurable thickness ( 9  ft and 1 f t )  
does not mean that the 9-ft \.\-eathering 
profile is older than the one I-ft deep. 
T h e  opposite may be closer to a correct 
answer, since a longer time may be re- 
quired for leaching of a 9 times larger 
volume of carbonates. 

If the carbonate content varies only 
from 10 to 20 percent betxvee11 individ- 
ual places of measurrment, the resulting 
differences in the depth of leaching niay 
be in the usual range of variations ~vhich 
are observed even in one single exposure. 
Thus hfacClirltock ( 3 )  clid not find any 
differe~lces in drpth  of leaching i11 thr 
region south of Utica, N.Y., ~vllere the 
percentage of carboncttes ranged from 30 
to 50 among pebbles. 

Most authors do not report the amount 
of carbonates i11 the parent material a t  
all. Therefore it is difficult to judge h o ~ v  
much their measurements have been in- 
fluenced by the compaction of the non- 
carbonatr residues. Since the prrcrnt ler  
of carbo~lates varies from zero to 95 in 
the glacial drifts of Ontario and pro!,- 
ably to a considerable extent also in 
other areas, it is very difficult to co111-
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Table 1 Depth of lenchlng In selected dleda The ltallc nulnbels In palentheses in col- 
umns 1 and 3 Indicate souices llsted under "References and Notes." The Italic numbers 
xvithout parentheses In columns I and 4 lndlcate the most abundant thicknesses or depths. 
-

Calculated 
Measui ed original 

Location and clesc~lptlon Catbonateb depth of thickness 
of mateiial ( c 4  leaching of leached 

( f t )  portion 
( f t )  

I G t o c e i l j  sozls thiit b e g a n  to 70-172 iltirzne C u l )  tltne 

.I 	Fanshawe, near London, 
Ont., pebbly gravel, probably 
of Lake Maulnee tlme and 
thus about 14,000 vl old ( 5 )  811 0 5-1-1 5-3 15-5-75-15 

B Eastein Noith Ari~ei~ca ( 6 )  50-bil 3 5-5 and 7 ( 7 )  7 5-11 and 16 
C' Eastein North Amerlt a ( 6 )  30- 1.0 4-5-6-i ( 7 )  6-7-9-1 1 
D Eastern Noith Amei~ca ( 6 )  10 5-8 ( 7 )  3 5-9 

I I .  Gr.ni,elly soils fornled since the  end o/ C u r ! .  tirile 01- since Mnnknto  nnd Valders  t ime 

E 	 Ridgetown, Ont., pebbly 
gravel, submerged Lake 
Whittlesey bar, youngcr 
than 12,660 t 440 yr ( 8 )  43 1-1.3-2-3.5 2-2.5-3.5-6.3 

F Union, Ont., Lake Warren 
beach barrier (9); 9600 
to 12,000 yr old (5) 50 1.3-2 2..5-4 

G 	Orillia, Ont., Lake Algon- 
quin beach ( 1 0 )  : 8000 to .. -
9000 yr old ( 5 )  1-1.3-1.5 3.5-4.5-8.5 (! 1 

samples of Table 1 contain dolomite, 
but less doloinite than limestone). Al- 
though differences in particle size of 
carbonates and calcite/cloloniite ratios. 
also affect the depth of leaching, the 
total amount of carbonates seems to br  
of a greater importance. 

I n  order to facilitate comparison of 
depth of leaching while deciphering the 
Pleistocene stratigraphy, I suggest that 
the percentage of carbonates also be 
published with the other characteristics 
of the drift. If gravels are sandy, the per- 
centage of carbonates is usually higher 
among pebbles than it is in thp entire 
samplp. T h ~ r ~ f o r e  both figures would bp. 
required. If the percentage of carbon-
ates is highpr than 20 or thc measured 
depth of leaching is several fwt ,  or both, 
the original thickness of the leached 
~ v ~ a t h r r i n gprofile should also be calcu- 
lated, for this thickness indicates the age 
of soil b ~ t t e r  than the lneasured depth 
of leaching. For materials low in car-
13onatc, this calculation may not be 
npcessary. 

If leaching has affected s~vcra l  layers. 
of drift, the amount of carbonates may 
h a v ~been differ~nt in each of them-for 

I I I  3021s in  clu)ley till: brgut i  t o  form dupinq Cory t ime 

H Betwccn London, C)nt., and 
Mitchell moraine 50-60 

I h,iitchell moraine at Elgin- 
field, Ont., very stony till 
with 30 percent clay ; 90 
percrnt carbonat~s among 
pebbles 65 

J Northern Ohio, late Clary, 
according to G. W.White 
( 1 1 )  14 

pari, the' lneasurernerits of lcaching ~zitl l-  
out introducing a correction factor. Such 
n correction factor for calculation of the 
01~qinal th~ckness of \z eathering profile\ 
in calcareous and dolomitic weathering 
plofilps is suggested in this report I4 

Some actual examplcs 111th s ~ ~ e r a i  
mcasure~nents in pach area are selected 
from Ontario and other neighboring re-
gions w h e r ~  the soil formation began 
duri~lg the Cary subage or slightly later. 
They are arranged in T a b l ~  1 in groups 
of similar age, tpxture of the material. 
and topography, in order to avoid the 
influcnc~ of variabl~s other than the 
carbonate contpnt. 

The  original thickness of thp leached 
lay(-r is calculated b!- using the follo\r- 
inp formula : 

r\-hcre 11 is tlie original thickness of the 
lcachcd layer, cl is the measured thick- 
ness of the l ~ a c h e d  n-eathering profile. 
and n is the percentage of noncarbonatps 
beforc leaching in the parent material. 

h1atcrials of groups I and 11 (we  
Tablc I )  have a similar tcxturc (per-

liostly 1.7 4 

1 	 3 

hiostly 2.7 ( 1  1 ) 3.2 

meable g r a v ~ l ) ,  and thc orginal thick- 
ness of the leached weath~ring profilp 
agreps ~vell  with their age differences 
(average above 5 ft  in I and 4.5 It o r  
less in 11) .  This difference is not con-
spicuous from actual mpasurements---
ior instance, in gravels A and E-because 
of the higher percentage of carbonat~s  
in the older soils at  Fanshawe ( A ) .  

The  measured depths of leaching vary 
in ~ a c h  of the' groups I and I11 to such 
an ~ x t e n t  that it \z-ould be difficult to 
assume that pach group represents a unit 
of similar agc and tpxture. These differ- 
ences level out if the leached thickness 
of carbonates is added to thc nieasurpcl 
depth / S W  Tablp I ,  last column). 

The exc~ptionally shallow dppth of 
leaching ( 12  in.) in thr very stony till 
at Elginfirld ( I )  indicates that leach-
ing of l a r g ~  fragments has requ i r~d  a 
longer time, and therefore the depth is 
slightly less than in 1-1: though both tills 
arc clayey and of a similar age. 

The relatively dccpcr lcaching at 
Orillia ( G )  than at Ridgeton-n ( E )  may 
be explained 13) presence of dolomite 
in the gravel E. ~uhiic G contains o n 1 ~  
limestone pebbles (all other Ontario 

example, in silt ovcrlyinq g r a v ~ l  or till. 
I n  such cascs a recalculation of the 
original thickness of thp leached weath- 
ering profile is more dificult, requiring 
d~termination of the' carbonate content 
of each layer. 

The  speed of leaching and the result- 
ing depth of the leached profile is cer-
talnly influenced also by the particle s17p 
of carbonate f~aqments, their porosity, 
and whether they consist of calcite o r  
dolomite. .An insufficient number of con- 
trasting cases docs not permit me to in- 
troduce any correction factorr for these 
variables at present, but studics of thcln 
arp in progress. 
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