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INTRODUCTION:  SCOPE OF THIS STUDY.

1. Preliminary investigntions. This ineludes the cecuring
of 130 water semples from water sources in the Rolla
uadrangle, and inooulating leec samplees from these inte
Tunhem's Lactose tubes and thereby getting lactose gas
production checks on the field samples,

11, Confirmatory testa, Thie consisted in the isolatien
of lactose fermenters on Bosinelethylene Plue Agar and
cheaking of the oultures beck throulh the lactove and
then thyroulls dulcitol and saccharose so ae to complete
Jnckeon's Classification. 106 cultures were clascified
in this manner.

111, Running through a complete set of tests of pure
' oultures, so ae to cempletely(ss poseible) identify them.
27 pure cultures were run thréugh a complete set of tests.

THE FPUBCTIONR OF THIS STUDY AND OF THE TESTS 18 TO
GAIN A DEFINITE ENOWLEDGRE OF THE POTARILITY OF WATER
SUPPLIES BY BACTRRIOLOGICAL EXAMINATION METHODS,
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fxtrects from "Fecteria Permenting Isctove end Their
fignificance in Vater Anslysis® by Max levine,

These extracts sre given haye as they sre very useful im
ctating the reasons for thie atudy of lectose Permenting
Inoteria, '

I, Characteristion of the colom group of bacteris.

The becterial snalynis of water is an indirect and
quantitative one. fpecific pethogenic organisme are not
eought ner ere they likely to he detected sven in o
dangercus weter. It devolves upon the amslyet to
interpret hie findings and partiouder eephasis is placed
upon the determination of the prevence of the colon growp.
_m investigator and anslyet should therefore Le
thoroughly neguainted with the charscteristies,
peculiarities and idfosymarasies of the organisms in the
group, perticularly with reference %o their dietridbution,
viability, and éifferentinl recctions,

Teoterium Coli was first discovered by Emmsrich from
the fecee of a cholera patient in 1864X. IT wee soon
recognised as a morme) inbabitant of the intestinal traet
of man ond of other snimsls, For the pupt thxee decades
the EBNX colen group of bacteris has been sxtemsively
studied by Lacteriologints ond saniterians especislly those
interasted in water supsly and purificstion. Probodly o8
mich work has been done on this as on eny other growp of
bacteria but there is not ss yet an sbeolute agreement o
to the linitstions of thies group.
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Txtracts from 'Mtwiu Ternenting Iactose and Their
fignificance in Tater Anslyveis® by Max levine,
sesesessanee The Colon group will Won be considered
to include nonesporing Grem megative bmeilll which forment
lnetose withx the production of scid end ges and which ave
eapable of growing cerobicallyescscenses

V. The Colon Crowp ms en Index of Pollution,

BAPE WATER, A safe water for humen corsumption may de
defined ss ome which i free from heymful convthtbents
fmportant among which are discsee produsing sicroorganisme,
The legical and moet direct precedure to determing the
potability and sefety of a water would be to deternine
the precence or cbeonce of pothegenic beeteria but
wnfortunately thie task ie an impossible one for routine
and recourse nust therefors be taken %o an THEEXX indirect
indam of the probable presence of harmful germs, Since
the discases transmiscedle through witer are primerily of
intestinal originm the dstestion of the presence of intestimal
materail soturally lemds to the presumption that s potential

danger exists, for if such materisl is present 18 is very
probeble and esrteinly poscible that intestinal PENEK
disense germs sre also prepent, |
& nusber of tents both chemical snd dectericlogical have
teen suligected so indicaters of intestinal pollution. The
Bacterisl exsmination by resson of the large number of KENXE
bacterin present in feces and sewnge and the ease with which
they may be detected in water, is a pertioularly delicete test
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Extracts fvom "Becterie Permenting Tectose and Thedr
fignificance in "nter Anslyeis® by MHax Jevine.

V. Comtinued,..., NEKX,

Three govge of booteris have been regaréed e indicators of
pellutien: The Colon Group, Yewage Nérepticocei, and Spove
Porming Anserobes,

An orgenien te be conpidered an idenl index of feosd
pollution should have the fellowing chersuterietioss

1, It phould be distinotively and chawecieristionily
of human or animel intestinal origin.

7y It chould be aboont or extremely vare in nature ENENX
cutalde of the inteatinal twyect,

3. It et be oapable of essy and ropld detection,

4¢ Its incidence in weter should besr some conatant
relation te the sanitsey survey or our knowledge as to the
probebility of pollutien, particularly with sewnge.

0. It should beo KSELENAXTENXY distinctly more visble
end nmore resistent in watler and to treatoent than sre the
intestianl pathogene(R.Typhi, B,Dysenterise, ete.), but mot
axoessively seo,

fSuoh an ifdenl indem is not availeoble but the general
congensus of opinfen mmong mglish and Aserican
baoterdiclogiots is foversble to the employment of the colon
group for this purpose,



Txtracts fron "Necterie Termenting lsctose and thelr
Tgnificance in water analysis®, by Hax Tovine,

V. Continued,

Although bacterieX of this group are not roestricted in
habitat to the intentinal trmot of mon being
charnoteristic alae of the intestinal trect of the lower
snimels, it is nevertleless true that thore im & correlation
betwean the quentitative incidence of et locat the cold
section and kaown pellution, “The whole group is cney of
detection an will Ve seen by the following considerstions,
1% Ao move visble than Paot, typhi but yet dies off
relatively quiokly; colom tueilli are present in relatively
large medere in weter knmown to be polluted but only
infrequently in natural supplies. A correlstion has beon
sotablichad batween the inoidence of the colon grow in
drinking wvater and the typhoid fover rate in o commnity, *

It might well be etated hers that DPulletin 02 of the
Taginesring Txperiment Station of the Xowa ftate College,
vhich is the *Racteris Permenting lactoce and their
Significonce in Vater Analyeis® by lsx Ievine is the
outstanding publicstion of the present day on the
solontific aspeot of canitoyy besvtericlogy. Vith the
sxcoption of the Citrate Medium { by Toser) sl other
experiments of this imvestigntion are baced on this bulletis,



Culture Media Used: Resotions and their significance. pg.l.

1, Tactose broth (n Dunhan's fexmentstion bhes. The
ColonwAarogenes group and the annorcbie npore formsing

01 Velenil are the lactose fermmenitsrs.. The positive
presunptive tent for pollution by vewage is to 1solate

Grem megetive, nonesporing, leotoce fermenting (with gas)
rods from a ssmple of water, The asbsence of lactose XEENENX
famentera gives the water & oleay indicution of nenepollutier
Pt the finding of the sbove fermentuve does not immediately
eondemn the water but throwe 1t under EF swepicicn from
vhich it may sometimes be glsared. There ave two methods
of following up this test, XIEEK Mived, by identifying the
organjoms in order to Do sure of thelr origin ae to vhather
it i fogel or monefocal., 7hile 1007 ssourucy cannot be
gotten aleng this line still the indications have a high
correlation with sewnge pollution. The Second and prectical
method has merely to do with the guantitative incidence s
the precence of lorge nuwbare of the eolom growy is &

very definite indiocation of an undesiveble pellution.

2. Dsztrove brothll (gas farmetion by Temmentation).
The colom grouwp sre alod all dextrose fernenters but
there are other and non-lactose gas fowmers that give
this resetion so that lasctose has the place as oolon
group indicator.
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Culture Media Useds Neeotions and their Dipnificance.pg &
RENTERERERY

3. fsocharese broth (Femmentation with gas production),.
This resction iz considered as primery in MacConkey's
clasoification and seordary in Jackeon's and levinia,
e o differentinl tect bLeotween the fecal ont non fecal
groupe this har 1ittle correlation and hae been replaced
by otheyr tests,

4, Puloitol broth (Tormentation with gas prcdustion).
Thie reaction is nwoﬂwz in Tavine's and ¥aoConkey's
classiffoatione and 4s priuary in Jaokson's as differential
test, While {ts correletion i EXBEEENEEENEXIEX Detter
EXEXRESEES than thet of sacoharose still it is less thanm
others and 1o sntitled to only & ceoondary place. The

27 pure oultures of this present study om &n eerly dateh
of Guleitol produced ges in BY only ome culture, while ina
repest in a mow batoh sdbout o month later 18 of the
cultures produced gas dut s11 15 were unifosmly berely
207 gee (by guantity) formers. Doth batehes were ohecked
by other them the 27 pure sultures 0o that thelr
contradiotory nature ie rather signifiomnt.

5. Salieis broth (Permentation with gas production).
riigler( 1010) suggested saliein to replace duleitol in
the subdivision of voli Jike bacteris. It was shown o
have & closer correlation., Howewer the correlation of
salicin with the Voges Proskauer test in the 27 pure
gultures was Very poor.
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Culture lHedis Veed: Nesctione and thelir Significance,pg 3.
6. Motility. This hoae besn sscuwned o Le a differentail
feator with 2, ocli as motile and B. sevogenes{non-fecal)
on nonemotile. Zovine found only 328¥ of 2¢ cuitures frem
wan te be motile. Thie wae lower in sewsgs and higher from
feoew of aulmnls. The writer did not obtain satisfectory
tente from hie lissse agnr incoulations, The data on the

27 puze eultures was obtoined by the banging drop method.
21 out of &7 cultures Delng motile did not glve a very oloss
correlation with the Voges Yroskauer resotion. These

tevts wore carefully made and checksd Ly experiemced
bnoteriologiete,

7. Gelatin liquefaction. 2. Cloaces i u lactoes farmenter,
gelatin liquefier, Nome of the 27 cullwrss proved to be
liquefiers though ether cultures rendily licuefied gelatin
from the same bateh.

8, Yitems ¥ilk, Coagulation and Acld Fommation.

This is on Lmportent resction for the identificntion of

the oolen growp.. All of the £7 cultures gave the soid
reastion., 11 gave complate coagulation, ¥ gave partial

end the remaining 7 gave ne congulation.

9. Indol., Production of Indel from Feptone. mnglish
practice retes this resotion high classing all indol formers
ss*typical P, o0li®. ALl 27 of the pure cultures formed
indol, with cheok media giving some negative roactioms,
Thie gave no correlation with other remctions,
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Culture Fodia Tsed: Rengticns and thelr Oignificance, pg 4.
0, Patie of Cazbon Ploxide to Hydvegen gas rom dextyove,
The ratic of ges prodiction of 02 to KR in P aserogenes
han beon found to Ve 2.0 vhile the ratic for D coli is 1.0,
"hie lno been proeved to Yo s very comstant reaction, dut
quantitative meusurement requiros a great deal of ovare,

If the sulture stonds too long the COR ia redbeorbed.
Ueing Smith tubes with the 27 pure oultures the writer found
ne had too emall awouaide of ges in 12 eof the cultures to
get gan nmeasurement. Sune of the neasurcments made on

the wemaining ouliures wore not sativfactery, Time did not
permit the repeating of thie test,

11, ¥ethyl Ted Nemution, Thio tests the acidify or
alkalinity of an incubated culture im 0.5% dextrosespeptons
dlesodium phoophete medimwm, , P Coli will Ferment enmough
neid to give an acid or positive resction. The continued
growth of B serogomes dreaks down acids end liberates K
alkall thue giving & negutive or slkmline vesetion, This
ronke second only to the Voges Proskeuer renction se s
aifferontinting medium. A weaknosn of ihis test is thet it
ts very dependent on exnct wdjustment of the media,

The tects of the 27 puve cultures gives this resction as

e oclose second to the Yoges Prockauer reaction,



Culture Nedia Ysed: Remotions and their significance, pg U,

17, Voges Prockeuer {Asetyl Hothyl Carbinel).
“In the producte of dewtrose({glucose) RESHRHENITANNNSPERT
decomposition by ¥, Aerogenes a § orude glycol iz formed
whieh upon oxidavion yields scotylemethylecsrbibol a
volatile reducing substance, which when mixed with
potascivm hydroxide in the precence of pepitone, impayte an
eooin~like coloration to the mixture on stending, NEEEX
{#bove is quotation from levine). This remotion i» given
by B, nerogenes but not by B, coli. Jevine sume the
sdvantages of this resction 20 followns IR .

1. Any peptone medium in which the orgunisme will grow
and which contains glucose(dextrose)(in a wide range of
oconcentration) ic euitable. It is prefersble,howaver, to
hnve the mediun se free from color as possible,

2. The recotion mny be ohtuined after 14 to 24 hours
incubation at 30 degress oy IJ7 degrees 0.

3., The brond of peptons employed does not affect the
intensity of the resction,

A compoariven of the Voges Proeksuer, Hethyl fled, Uric seid,
end Cfitrote Medium indicnted thet the Voges Proskauer
peaction to give the best correlstion with the Hethyl Red
& olose second amd the other two together snd far behind,
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Culture Yedia Used: Reactions and their 2ignificance, pg. 6.
13. Urie Acid, B aserogenes can utilize nitrogen from urie
acid, while B, colli oammet., On the 27 pure cultures thie
reaction gave a correlation of 18 out gf 22 cultures ae
determined by a majority of V,P,,M.R, CITRATE,8uric acid
reactione,

14, Citrate Medium{Koper, Jour. Pact., Jan., 1924).

Citrate medium has been used to differentiate the coli and
ssrogenes types. A wide variety of tests completed by Foser
seems to show an almost exact correlatiocd betwesen eitrate
utilizotion and both the fecal and non-fecnl serogenes basill .
Of the soil oultures with Citrate 97.2% positive the

Nethyl Red positive and Veger Proskauer negative resttioms
were 34.7%, This would seem to show that citrate utilization
shouldeontrol over the M, R, and V.P, reasctions in indicating
& sulture to be of non-fecal origin. This would change

pure cultures 10, #2313, #4 & #24 from fecal to non- fecal,
and would establish M6, M9, M0, & #25 as non-fecal.

18, Ende Agar (Levine). “Tevine suggested a modified and
simplified Endo medium which requires no adjustment of
reaction and vhich need not be filtered. Aside from
simplicity of preparation, an adventage is olaimed that

B, ooli may be differentisted from B, asrogenss, The former
possess s distinot metallie sheen, the colonies ave flat and
button like, and about 2 or 3 mm in diem,.; whereas the latter
produses comsidersbly larger coloniss wvhich are convex and a
metallic sheen is rerely observed? (pg 62, Pull. 62,levine '8!



Culture Media Usad: Senotiune and their tignificance,pn?.
1. Bosinelethylene Mluc Ager (Jevine, 1017).
DPifferentiation 1  (Tgble XXVII, Pulletin 62, lowa ftate)
"act colis Bigze~ Well imolsted colomier axs LD mm 4n Adem,
Confluence» Heighboring colonics show 14tile teandenay te
run togather. Rlawations Colonles eligtly ralced; surface
flat or slighily concave, rurely cunvrex, Appearance by
tranomitted lighte Dark slioct dlack centers which extend ¥
more than 1 soross the dimmeler of colony; intermal K
nt:mcturo'ot central dark portion hawd to discern.
 dppessence by reflected 1ighte Coloniss dsrk, buttome 1fke,
often concentrically ringed with a greenish metallie shesn,
Jant. asvogencs: Ulize- Well isolated colonien are larger
than ¢0li; upually 4«0 2 in diameter or more, Conflusnoew
Beighboring colonies run together quickly. Tlevntions
Colonies remerkebly raised ond merkedly couvex; cccasionally
tze center drope precipately. Jppesrance by transmitted
light= Centers deep brown; not co dark ac B, coll andd K

" smaller in proportion to the res$ of the colony. Ptristed
{uterncl structure often observed in young coloniess
sppeavence by reflected Lighte Yuch lighter then B. ooll.
setalllo sheen not cbeerved except cecaciomsily in depessed

center when such v present,
Praotically all of the 130 field samplee obtalaed were rum

through this media but the diffsrentiation was not noted
4n the data. "The sdventages olsimed for the modia is the

1. Bese preparation, £, Relative 'm. 3. Value as
aifferentinting oadius,
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Pure Culture N¥o. 1l (1ll-la)
Source: Spring on rainy day.
Short Reds, Gram negative., Motile,
Gelatin stab: No liquefation,
Agor S8lant: Abundant white moist growth,
Litmus ¥ilk: Acid, no XIXUEXXEXIEK coagulation,
Gee in dextrose, lactose, dulecitol, and saliecin.
C02 and H2 gas in equal quantities in glucoese,
Methyl Red negative.
Vogee Proskauer pesitive.,
Uric Acid negative.
Growth in Citrate medium in 3 days.
Indel poeitive.
Claseification;
Jackson: Bact. Communis,
MacConkey: B, Coli,
Tevine: Atypical E. :
Pahlman & Sohn: Atypical D (Gel ).
Vinslow, Kligler & Rothberg: Atypiecal.
Bergey: Aercbacter Archibaldi (Saliein «)
Citrate Nedium: Fecal.
Methyl Red: Non Fecal.
Voges Prosksuer: Non Fecal
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Pure Culture No. 2. (11-3),
Source: Spring, on rainy day.
Short, Gram negative, non-motile rods,
Celatin stab: No liquefactiol,
Agar Slant: Abundant, white, moist growth.
Lifmus ¥ilk: Acid, partial coagulation.
Gas in Dextrose, lactose, Duleitol and salicin,
Ratio of COZ2 to H2 gas is 1.5.
¥ethyl Red negative.
Voges Proskauer positive.
Uric Acid negative,
Crowth in Citrate medium in 3 days,
Indol positive.
Claesification,
MacConkey: B. Coli.
Jackson: B, Communis.
Levine: Atypical D,
Behlman & Sohn: Atypical D (Gel =),
Vinslow, Xligler and Rothberg: Atypical.
Bergey: Atypicel.
Citrate Medium: Fecal.
¥ethyl Red: Non Fecal.
Vogee Proskauer: Nom Fecal,
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Pure Culture, No. 3. (407 c.lg.)
Source: Stream, two days after a rain,
Short, Gram negative, motile rods.
Celatin Stab: ¥o liquefasdtion.
Ager Slant: Abundant, white, moist growth.
Titmus Milk: Acid., Yo XXIHEE coagulatien,
Gag in dextrose, lactose, Saccharose, dulcitol & salicin,
C02 and H?2 gas ratio in glucose. Not enough gas in tube,
¥ethyl Red positive,
Vogee Proskauer X negative.
Uric Aeid negative,
Fo growth in Citrate medium in 21 days.
Indol positive.
Clessification, '
MacConkey: B. Neapolitanum,
Jeckson: B, Communior.
Levine: B, Communior.
Esghlman and Sohn: B, Coli.
Winslow, Kligler & Rothberg: Atypical.
Bergey: Esch. Communior.(No coagulation of Jitmus Milk),
Citrate Medium: Non Fecal.
¥ethyl Red: JXEXKX Fecarl.
Voges Proskauer: FPecal.
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Pure Culture, ¥o. 4. (407aer).
Source: Stream, two days after rain,
fhort, Gram negative, motile rods,
Gelatin Btsb: No liquefastion.
Agar Slent: Abundant, white, moist growth.
Titmus Nilk: Acid and ecoagulation.
Caee in dextrose, lactose,saccharose and saliein,
Twice as much CO2 gas as HZ2 gas in giucose.
Methyl Red negative.
Voges Proskasuer positive,
Uric Acid pesitive.
Growth in Citrate medium in & days,
Indol positive.
Classification:
MacConkey: B, Aerogenes,
Jackson: P. Aerogenes.
Levine: Atypical C, |
Behlman and Sohn: B, Aerogenes.
winslow, Kligler and Rothberg: Atypical.
Nergey: Atypical,
Citrate Medium: Fecal.
Methyl Red: Nomn Fecal,
Voges Proskauer: Nom Fecal.



Pure Culture, No. 6. (512).
Source: Stream, two days after rain.
fhort, Gram negative, motile rods,
Gelatin : Yo liquefaction,
Agar Slant: Abundant, white, mcist growth,
Iitmus Milk: Acid and coagulatien,
Ges in dextroseX, lactose, saccharose and salicin,
€02 and H2 gas ratic is 2.3,
Methyl Red negative.
Voges Proskauer positive,
Uric 2cid pesitive,
Growth in Citrate medium in 2 days,
Indol pesitive,
Classification:
MacConkey: B. Aerogenes,
Jackson: F. Aerogenes,
Tevine: Atypicel C, _
Bahlman & Schn: B, Aerogenes,
¥inslew, Kligler & Rothberg: Atypiecal.
Eergey: Atypicel.
Citrate Medium: Fecal,
Yethyl Red: Nen Fecal,
Voges Proskauer: Non Fecal.
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Pure Culture, No, 6. (607-2)
Source: Spring, on rainy day.
fhort, Crem negative, motile rods,
Gelatin Stab: No liquefaction.
Agar Slant: Abundant, white, moist growth,
Litmus Milk: Acid and coagulation,
Gas in dextrose, lactose, saccharese and dulcitol.
Too small emount in dextrose(glucoee) for CO2 & H2 gas ratie,
Methyl fted positive.
Voges Proskauer: negative.
Uric Acid negative;
Fo growth in Citrate medium in 21 days.
Indol positive,
Classification.
¥agConkey: P Neapolitanum,
Jackson: B, Communior,
Levine: B, Communior.
Behlman & Sohn: P. Coli,
Winslow, Kligler & Rothberg: B. Communior.
Bergey: ¥scherichia Communior,
Citrate Medium: Non Pecal,
Methyl Red: Fecal.
Voges Proskauer: Fecal.
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Pure Culture, Fo. 7 (608-1).
Source: Epring, on rainy day.
Short, (rem negative, non-motile rods.
Gelatin Stab: No liquefadtien,
Agaxr Slant: Abundant, white, moist growth.
Litmus Milk: Acid. No coeagulation,
Gas in dextrose, lactose, saccharese, dulcitol and salicin,
Ratio CO2 to H2 gas 0.2. |
Methyl Red poaitivc:
vdgea Proskauexr positive,
Uric Acid positivs,
Growth in Citrate medium in 3 days.
Indol positiva.
Clagsification,
MacConkey: B, Neepolitunum,
Jacksen: B, Communioy.
Levine: Atypicsl G, |
Bahlman & Bohp: Atypicel B,
Winslew, Fligler & Rothberg: Atypiecal.
Fergey: Aerobacter oxytocum (salicin plus),
Citrate Medium: Fecal.
Hethyl Red: Fecal,
Veges Proskauer: Non Fecal.



Pure Culture, Yo. 8 (61C).
Source: Spring, on rainy day.
Short, Oram negat;vq.,notile rode,
Gelatin Stab: No liquefaction,
Ager Slant: Abundent,white, mcist growth,
Litmus Milk: Acid, slight coecgulation,
Cas in dextrose, loctose, saccharose, dulcitel and salicinm,
Ratio of CO2 and H2 gas is 0,3.
¥ethyl Fed positive,
Voges Froskauver positive,
Uric Acid positive.
Crowth in Citrete medium in 3 daye.
Indol positive.
Clagsification.
MacConkey: B Neapolitanum,
Jeckson: B, Communior.
Tevine: Atypicel H,
Pahlmen & Sohn: Atypical B,
¥inslow, Kligler & Rothberg: Atypicsl.
Bergey: Atypical.,
Citrate Medium: Yecal,
Methyl Red: Pecal.
Voges Proskauner: Nom Fecal,



Pure Culture, ¥o. 9 (611),
Source: Spring, on rainy day.
Short, Gram negative, motile rods,
Geletin Stab: No liquefaction,
Ager Slant; Zbundant, moist growth, White,turning brown,
Litmus Milk: Acid, slight coagulation,
Ges in dextrese, lactose, saccharose, dulcitol & salicin.
CO2 and H2 gas in equal amounts from dextrose({sucrose).
Methyl Red negative.
Yoges ProskauerX positive.
Uric Acid positive,
FNo growth in Citrate medium in 21 days,
Indol faintly positive.
Classification:
Waec Conkey: B, Neapolitanum,
Jackson: P, Communior.
Ievine: Atypical C.
Bahlman & Sohn: B, Aerogenes,
Winslow, Eligler & Rothberg: Atypiecal.
Bergey: Atypical,
Citrate Medium: ¥Nen Fecal,
¥ethyl Red: Nom Fecal
Voges Proskauer: Non Fecal
Uric Aeid: Non Pieal.
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Pure Culture, Ho. 10 (812).
8ources Spring, on rainy day.
Short, Orem negative, Non-motile rode.
Gelatin Stab: Ne liquefaction,
Agar Slant: Abundant, White, moist growth,
Litmus Milk: Aeid, no cosgulation.
Cas in dextrose, lactose, dulcitel and salicin,
Too 1litile smount of gae in tube for CO2 & H2 ratio.
Methyl Red positive.
Voges Proskauer negative.
Uric Acid negative. ‘
Growth in Citrete medium in 4 dayn.
Indol positive.
Classification:
MacConkey: P, Coli.
Jackson: ¥ Communis,
Levine: R, Coli.
Bahlman & Sohn: B, Coli.
Winslow, Kligler & Hothberg: Atypical.
Bergey: Atypical,
Citrate Nedium: Fecal.
¥ethyl Red: Fecal.
Voges Proskauer: Fecal
Uriec Acid: Non Fecal.



Pure Culture, No.ll (613-1).
Source: Spring, on rainy day.
“hort, Gran negative, nonemotile rods,
Gelatin 8teb: No liquefaction,
Agar Blant: Abundant, white, moist growth,
Jitmus Milk: Acid, No coagulation,
Cas in dextrose, léctoae. duleiteol and sclicin,
Too little amt, gas in dextrose for COR2 % B2 gas ratio,
Vethyl Red negative.
Vogee Proskauer positive.
Uric Acid positive.
Growth in Citrate medium in 2 days.
Indol positive.
Classification:
MecConkey: E. Aercgenes,
Jackson: B, Aerogenes.
levine: B, Aerogenes. _
Pahlman & Sohn: B, Aerogenes.,
Vinslow, Kligler & Rothlerg: Atypicel.
Bergey: Atypicsal.
Citrate Medium: Pecal.
Hethyl Red: Non Fecul,
Voges Proskauer: Fon Fecal.
Uric Acid: Y¥on Pecal.



Pure Culture, Ye, 12 (701 sm).
Source; Stream, two deys efter a rzin,
Short, Cram negative, motile rode.
Celetin Stab: Yo liguefrection.
Ager Slant: Abundant, moist growth, White, turidng to browm,
Titmus Milks Aeid, slight coagulation,
Ges in dextrose, lactose, secchaprese, dulcitel & salicin,
Bo COZ and ¥2 gae ratio in glucose., Not erough gas.
Methyl Red positive.
Voges Proskeurr NEX negative.
Urie Acid positive.
Yo growth in Citrote medium in 21 days.
Indol positive.
Clasgificetion:
YecConkey: R, Neapolitamum,
Jackson: P, Commnior.
levine: Atypical R,
Pahlimen & Sohns Atypicel U P C.
winslow, ¥ligler & Rothberg: B, Xieapolitanum,
Pergey: Hacherichia Communior.
Citrete Wedium: Non Feecal.
Methyl Red: Yecel.
Voges Proskauer: Feeal.
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Pure Culture, No, 13 (703 sm).
Source: Stream, two daye after a rein,
fhort, Gram negative, motile rods,
Gelatin Stab: No liquefactien.
Agar 8lent: Zbundent, white, moist growth,
Litmﬁs ¥Milk: Acid. Compulated,
Gas in dextrose, lactose, t=accharose, dulcitel & salicin,
Fo CO2 & H? gas ratio in glucose, teo little gae,
Methyl Red positive,
Voges Proskauer negeative.
Uric Acid negative.
Ho Crowth in Citrcote medium in 21 days.
Indol positive.
Classification:
MacConkey: B. Neapolitamm,
Jaekson: B, Communior.
Levine: B, Commulaior.
Fahlman & 8ohn: B, Coli,
¥inslow, Kligler 2 Rothberg: P. Naapolitanmm,
Bergey; Escherichia Communior,
| Citrate Medium: Non Fecal,
¥ethyl Red: Tecal
Voges Proskauer: PFecal.
Uric Acid: Fecal.



Pure Culture, Ie. 14 (706 em).
Source: Well, with force pump, Conerete curb. In barnyard.
fhort, Grom negetive, motile roge,
Gelatin 8Btebs Neo liquefaction, A
Agar Slent: Abundant, white, moist growth,
Litmus Milk: Acid. Comgulation.
Ges in dextrose, lactose, dulcitol and salicin,
o ratio of CO2 to H2 gos., Too little gas in dextrose tube,
Methyl Red positive.
Voges Proskauer negative/
Urie Acid negative.
o growth in Citrate medium in 21 days.
Indel positive,
Classificetion; ‘
¥acConkey: 3., Coli,
Jacksen: I Communise.
Ievine: B, Coli. '
Beblman and Sohe: E, Coli,
Vinslow, Kligler & Rothberg: P, Veapolitanum,
Bergey: Escherichia Cold,
Citrate Medium: Nom Pecal,
Methyl Red: Tecal.
Vogee Proskauer: Fecal,
Uric Acid: TFecal.,



Pure Culture, No. 16 (708 srm).
fource: Streem, two days aft:r a rain,
fhort, Cram negative, motile rods,
Gelatin Stebs: Yo liquefaciion,
Agar 8lant: Abundent, white, moist growth,
Litmus Milk: Acid, 8light coagulation,
Gap in dextrose, lactose und saccharcse,
Ratio of C0O2 to HZ gae is 0.7,
lethyl Fed negative,
Voges Proskauer positive,
Uric Acid negative,
Growth in Citrate mediunm in 2 dayo,
Indo) positive,
Clacsification: _
MecConkey: P. Aerogenez.
Jacksoni B, Aerogenes.
Levine: Atypicel-J.
Bahlmen and Bohn: Atypicel D (Gel ).
Winelow, Kligler & Rothberg: Atypicel,
Citrete Medium: Fecal,
Bergey:tscherichia Ichthyosmia.
Hethyl Red: Non Fecal,
Voges Proskeauer: HNon Fecal.
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Pure Cultume, do. 16 (709 ende).
Source: Spring, two daye afier a rain,
Short, Gram negative, motile rocs,
Geletin 8tab: No liquefaction,
Agay Slant: Abundani, white, moist growih.
Titmus Milk: Acid. Pertisl coagulstion,
Gas in dextrose and lacicse.
Not encugh gas in dextrose tubes for COI to H2 ratio,
Hethyl Red positive.
Voges Proskauer negative.
Uric Acid positive.
Growth in Citrote medium in 2 days,
Indol positive,
Classifications
MacConkeys: B, Acidi-lacti.
Jackson: F Acidi-lacti,
Levine: Atypical A,
Bahlnan & Sohn: Atype U P O,
Winslow, Kligler & Rothberg: Atypical.
Bergey: Escherichia Pseudodysenterdeme (Lit Milk acid),
Citrate lMedium: Peecal.,
Methyl Red: Fecal. :
Voges Proskauer: Fecal.
Uric Acid: Non Fecal.



Pure Culture, No. 17 (710-1).
Source: Stream, twe days after a rain,
Short, Oram negative, motile rods._
Gelatin Stab: No liquefaction,
Agar S8lant: Abundant, white, moist growth,
Litmus Milk: Acid. Cosgulated, _
Cas in dextrose, lactose,saccharcse and salicim.
Ratio CO2 to H2 gas is 0,7,
Methyl Red negative,
Vogee Proskeuer positive.
Uric Acid positive.
Growth in Citrete medium in 3 days,
Indol Positive.
Classification,
¥acConkey: E. Aerogenes,
Jackson: E, Aercgenes.
Levine: Atypical C. '
‘Fahlman & Sohn: B Aerogenes.
Winslow, Kligler & RUthberg: Atypical,
Bwéey: Atypical.
Citrate Nedium: Fecal,
¥ethyl Red: Non Fecal,
Voges Proskauer: Nonm Feecal.
~ Uriec Aeid: Non Feecal,
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Ture Culture, Mo. 18 (710.2).
fiource: Stream, two days afier a rain,
Short, Grrm negative, motile rods,
Celatin Otab: No liquaefretion,
Agar Slant: Abundant, white, moist growth,
Titmus Milk: Acid, Cosgulaoted,
Cae in dextrose, lzctose, roechaross, duleitel & Salicin,
Rotic of CO2 To H2 ges is 1,0,
Yethyl Red nerntive,
Yoges Proskauer positive,
Tric Acid positive.
Crowth in Citrate medium in £ deys.
Indol positive,
Classifiocation:
MacConkey: 1 Neepolisenum ,
Jaekson: B, Communior,
Isvine: Atypical C,
Bghlman & Scohn: B, Aerogenesn,
¥inslow, Kligler, & Rothbherg: Atypicai.
RBergey: Atypical,
Citrate Medium: Peeal.
Methyl Red: Non Feeal,
Yoges Proskeuer: Non Pecal,
Urie Acid: YWon Fecal.
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Pure Culture, Fe. 10 {(202),
Source: Spring, threc days after e rain,
fhort, Creg negative, motile rode,
Gelatin 2tab: No liquefnotion,
Agey Glant: Adbundent,  white, moist growth,
Titmus ¥ilkk: Acid, Partiel ececgulstion,
Cas in dextrose, lactose, |
Hot enough gas for COD end H” ratic in dextrose,
Methyl Red pesitive, |
Voges Proskauer negative.
Urie Acid positive.
Growth in Citrate medium in 2 days,
Indol Positive,
Claseification:
¥acConkey: P. Aeidi-lacti.
Jackson: B, Acidi-lacti.
Le®ine: Atypical A,
Bahlman & fohn: Atypiecnl U P G,
Winslow, Fligler & Rothherg: Atypiceul,
Bergey: Peseudodvsenterieae, Tocherichia (Acid Iitmus Mikk).
Citrate Wedium: Nonm-Fecal-
¥ethyl Red: Peonl.
Voges Proskauver: Fecal
Urie Aeid: Nom Pecal.
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rure Culture: 20 {€08).
Source: Spring, three daye after rnin,
Short, Orem negntive, motile rode,
Gelatin ftabs Mo liquefactien.
Ager Ulant: Abundont, white, molat growth,
Titmus ¥ilks Aeid. Congulmtion,
gas in dextroce and lactoee,
ratio COP to ¥2 geae 182,07
Methyl fed positive,
Voges Proskauer positive,
Urie 2oid negative.
Growth §n Citrate medium in 3 doys,
Indol positive.
Clagsification:
¥aoConkey: E,Aridi-lacti,
Jackeon: P. Acidi~lcoti,
Ievine: Atypical X,
Pahlmen & Sohn: Atypieal A,
vinslow, Kligler & Rothberg: Atypical.
FPergey: Escherichia Naapolitanus,
Citrate Medium: Nonm-Fecal |
¥ethyl Red: Fecal,
Voges Proskauer: Non Fecal.
Uric Acid: Fecal.
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Fure Culture, Yo. 21 (80%aer)

Source: Spring, three daye after » rain,

Ehert, Crem negative, motile rods,

Gelatin Stab: Neo liquefaction,

Agar Slant: Adbundant, white, moist growth,

Iitmus Milk: Acidé. Ko coaguimtion,

Gae in dextrose and loctose,

Ratio CO2 to H2 gns is 0.0

Methyl Red poaitive,

Voges Proskauer negative,

Uric ‘cid negative,

Growth in Citrote wedium in 3 days.

Indel posmitive.

Claspification:

N¥eoConkey: B, Acidi-lacti,
Jackson: B Acidielueti.
Tevine: B, acidi-iacti.

' Bahimsn & Sohmn: B, Coli. |
wincleow, Fligier & Rothberg: Atypical,
Bergey: Yscherichia Pseudodysenterieae (Iit Milk Acid),
Citrate Wedium: Newm-Eeco|
Hethyl Red: Fecal.

Voges Proskeuer; Feeal,
Uric Acid: Pecal,



Pure Cultura, o, 22 (8lluer’.
Source: Spring, three dayve ~Ster e raln,
Short, Cram NAEBKIISNI nesgntive, rmotile rode,
Gelatin Stak: No ligquefnotion,
Agar Slent: Abundant, moiet growth, Thite,turning to brows.
Litemus ¥ilk: Acfd, Ceapulaticn,
Cas in dextroese, lactece and selicin,
Ratie 002 to H2 gas is 1.0
Nethyl Ped negatitva,
Toges Proskauver positive,
Urie reid positive.
Crowth in Citrnie mecium in 2 dnyvo,
Indol poritivae. |
Claseificationt
MacConkey: D Acidieinsti.
Jackson: 2. Acidi-lnoti.
Tevine: Atypical X,
Faklmen & Schn: T Aerogenes.
Tinslow, Fligler & Rothdarg: Atypioml,
Bergey: Atlypical,
Citrate mcdiumi Nen-Eecal.
Yethyl Rads ¥on Mucal.
Voges Proekeuer: Rom Tecal.
Urie Acid: Non Feeal.
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Pure Culturs, Yo, 23 (£1llendo).
“ource! Spring, three daye after a vrain,
Short, Orem negetive, mob-Motile rods.
Gelatin ftab: Yo licquafaction.
spay ©lant: Abundan$, white, moliet § growih.
Titewme Wilk: Aeid, Coagulation.
Gas in dextross and lactose,
Yot emough gas for 202 to HE ratio in dextrose,
ethyl Ned positive, |
Yoges Proskauver negative,
'rio Acid negativae,
Orowth in Citrote Medium in 14 days,
Indol positive,
Clasnification:
Yanolorkey: P Acidi-loncti,
Tackeont T, Acidi.lacti.
Tevine: . Acidielasti,
Pahiman & Sohn: P, fold,
vinslow, Yligler & Rothberg: Atypionl.
Pergey: Tescheriochia Vesiculosa.
Citrate Hedium: Non-Fecql.
Hethyl Red: Tecal .
Voges Proskauer: Fecal.
Urie Acids fecal,



ure Culture, NWo. XX £4 (822).
fource: Spring, three days ulter a rain,
Short, Cram negetive, Ni-motile rods,
GCeletin Steb; lio licuefrction.
rgsr Slants .&hundant.h white, moist growth,
Titmus ¥ilk: Acid, Partial coagulation,
(ap in dextrosc, lactose, dulcitol & salicim,
vot enocugh dextrose gas for CH2 to H2 gav ratio,
Vethyl Red positive.
Voges Proskauer negative.
Uric Acid negative.
Growth in Citrate medium in 3 deys,
Indpl positive,
Clessification:
¥ecConkey: F. Coli.
Jeckson: E, Comuunis,
Ievine: X. Coli.
Bghlnan & Sohn: B, Cold.
¥imslow, Kligler & Rothberg:iB, Cold:
Fergey: Escherichia Cell, |
Citrute Medium: Non=Fecal-
¥ethyl Red: Fecal.
VYogee Proskauer: Fecal.
Urte Aotd: Pecal,



rure Culture, Mo. 2% (904).
fource: fpring, five daye after & xein,
frort, Crem negative, motile rode,
Galatin Stsb: ¥o liguefscticn,
dpar Slantisdhundant, white, moisi growth,.
Litrme Filk: Acid, Comgulation,
Gas in dextrose, lsctose, encohuromy, duleitol & salicin,
Patio COR to ¥ gne in dextyose is 0.8
Hethyl Ned poaitiio. |
Voges Proskauvelr negotive.
Tric 2¢ld pesitivo.
GrMh ia Citrete medium in 2 deyu,
Indol positive.
Claseificution:
¥acConkey: 3. Neapolitormmm,
Jackeon: R, lomuunior,
.Levino: dtyplierl E,
Bahlimen & Sohn: Afypical U P C.
winelow, ¥iigler & Retklerg: R. Neaporitanus.
Bergey: Bocherichis Comswnior, |
Citrote Vedium: Non:Fecal.
Hethyl Rell: Fecal.
Voges Proskauer: Yecal,
Uric Aeid:s Fom Feeml,
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Pure Culture, FNo. 76 (007).
Source: Strean, five dxyo ofler v iuin,
fhort, Oram negotive, rmotile rode,
Celntia Ntrb: Bo liquetmeticu.
Ager Olant: /bundant, white, moimt gyowih,
Litous XNilk: Acid, lic cc&m;.lntion. _
Gas in dextrose, lectose, WMZEIVKITHEME “sccharose & salisin,
Ratic of COR to M2 gaw in Jdextrowe 180,
¥ethyl Red megative.
Voges Proskeuer negative.
Uric feid positive.
Growth in Citir te medium in 2 dnye,
Indol positive.
Clasrification:
MacConkey: 3. Cold,
Jackson: ¥, Coli.
Yevines Atypic:l 7,
Pehlmban & Sohr: Atyplical B,
Winslow, Xligler » Nothbherg: Atypicel.
Pergey: Escheriuvlins Tsuudocoloides,
Citrats Medlum: Non-Fecal.
Nethyl Ned: Yom Teeal,
Voges Proskauer: Foosnl,
Uric Acid: Fon Fsoal,
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Pure Culture, Yo. ©7 {910).
Source: Streem, five dcss after rafn.
Short, Oram negative, ron~nmotile rods.
d.lntin Stcb: Ne liquefactica.
Agary 8lant: Adupdent, white, moist grovth,
Iitaus Milk: sedd. Porxrtlel coupuletion,
Cas in dextrose, lactore, cacchoroce, 4flcitol & salicin,
Ratio of COR ¢o H2 gas In dextroug s 0.0
¥ethyl Fed positiva.
Yoges Troskauer: negative.
Uric Acid negntive.
No growth in Citrote Mediun irn 21 days,
Indol positive,
Chassifications
HacConkey: B. Weupelitamnun,
Jacksont ¥, Communior,
levine: I, ¥Yezpelitunum,
Bohlman & Sohn: », 7oli,
Winnlow, Tlizler 4 Rothberg: Atypicel.
Bergeys Mecherichin Commnior (Honemotile).
Citrate Medium: XuE Pectl.
Hethyl Red: Pecel,
Voges Proskauer: Yocel,
Uriec Acid: Pecal,
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chfure Media Used in the Experiments,
1. Agar Slant. :
Weigh out 1} grems of agar sgar; 1 gram of peptone
and 0,2 gram of NalHPO4, .
Biscolve ager in 50 ecc of tap water.
Dissolve peptone and NafHPO4 in 50 cc of tap water.
¥hen both are completely diesolved, allow to cool and
filter broth thru filter paper. Then mix, filter thru
cotten plug, tube, plug and sterilize in autoclave under

15 pounds pressure for 15 minutes,

2, Tosine-Methylens Plue Agar.

1. Brepare agar in the usual way and sterilize in amounte
of 100 ec in flasks,

2. To 100 e¢c of hot fluid sger add 1 gram lactose, 2 ¢¢
of 27 Rosin, and 2 gec of i~7’ Methylene Blue. Mix thoroughly.
Pour in sterilized petri disher and inoculate within 24 hrs,

3. Endo Agar. (After lLevine's Simplified Endo's Nedium)

1. Prcpsre' sgar as in Bosinf-Methylene Blue Agar.

2. To 100 cc of melted agar add 1 gram lactose, 0.5 eo
of 10%(saturated) alcoholic solution of basic fuchsin, and
2.5 ¢e of freshly prepared 108 sodium sulpklto solution.
Pour into pletes. Inoculate XNEEAXNKEYX in ordinary way.



Culture Nedia Used in Experiments, Page 2.
4, Hesse Agar.
 VWeigh out ¥ gram of agar ager, 1 gram of peptone, and

0.2 gram Na2HPO4, Dissolve ager in 50 cc of tap water,
Disscolve peptone and salt in 50 ¢ec of tap water. When both
are completely diessolved, allow XEXNNEX broth to coel and
filter thru filter thru filter paper. Then mix, filter thru
cotton plug, tube, plug and sterilize in autoclave at 15 1bs,
for fifteen minutes,
4a, Hesse Agar.

1. Wash agar by a 24 hour soak in water. Dissolve 4 gram
in 50 cc of water.

2, Dissolve 1 gram of peptone and 0.2 gram of Na2HPO4 in
50 ec of tep water., Heat at 60 degrees Centigeade until
discolved and let stand til1l liquid is cold, Filter thru
filter paper. Add this broth to hot agar sclution,

6. Iactose Broth,

Weigh out 1 gram of lactome, 1 gram of peptone and 0.2
gram of NalHPO4, Diessolve in 100 cc of tap water. Cool,
Filter thru filter paper. Tube and sterilize in autoclave
under 15 pounds for 15 minutes,

6. Duleitol,

Made as lactose, Substitute 0.1 gram of duleitol for

lgram of lactose.
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Culture Nedie UVsed in the Wxperiments. Page 3.
7. taccharose(ucrose).

lade the seme as leotose. Pubstitute 1 gram of ssecharose
for 1 grem of lactose.
8. Saliein,

¥ode the same no x«tuc'. fubstitute 0.1 gram of saliein
for 1 grem of lactosa,
¢. Dextrose(glucece).

YNode the some ap lsotose., OSubstitute 1 gram of dextrose
for 1 gram of lootone

10. Celatin (For gelatin ctade).

Velgh out 12,6 grams of gelatin and 1 gream of peptone.
Piaselve gelatin in 50 oo of tap water, being careful mot
to burn geletin., Diesolve peptone in 50 oc of tap water.

then completely dissclved, allow broth to cool, filter
through Cilter paper, and mix,

Take § co sample and titrate with N/20 HeOH until
neutral to phenol red. From the amount required, ocaloulate
the amount necesssry for the remaining 95 oo, and add the
o618,

Filter through sotton plug, tube, plug, and sterilize
16 pounds for 10 minutes,

Plsce tubes in cold water after sterilisation until

gelatin solidifies.
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Culture Media Uged in the Experiments., Page 4.
11, Iitmus Wilk,

Disso;ve 10,5 gromeEEXEEX of Bacto dehydrated XIN litmus
milk in 100 ce of distilled water. Tube, plug and sterilize
in the autoclave,l15 lbs., for 195 minutes.

12. Wutrient Broth (F¥or Indol).

Welgh out 1 gram peptone and 0.2 gram of Na2HPO4 and
dissolve in 100 cc of tap water, Allow to cool, Filter thru
filter paper, tube, plug, and sterilize in autoclave at
15 pounds for 15 minutes. ,

These WEK were inoculated from the pure cultures and
incubated at 37 degrees Centigrade for § days.

To the 5 day culture is added 1 cc of 10¥ solution of
H2804 and then lce of 1/5000 Potassium Nitrate is added so
es to form a layer on the surface, If Indol is present,

a red ring will develop at the Jﬁnction of the nitrite and
scidified peptone. This should show up within an hour,
13. Dextrose broth for Methyl Red Reaction,

Prepared the same as Rextrose (#9) but 0.5 gram instead of
1 gram of dextrose is used,

To a § day incubated (37 C) broth culture add a few drops

of Methyl Red indicator, A yellow coloration indicates
alkalinity or o negative resctien. A red coloration demotes
acidity or a positive test,
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Culture Media Used in the icperiments. Page ©.
14, Uric Aeid vedia. (Koser).
Distilled ammonia free water 1000 ce

FaCl 5 grem,
¥gsS04 | 0.2 Gram
CaCl Dek: ©
Ra2HP0O4 .0 *°
Glycerol 30.2 *
Uric Acid 0.6 *

This gives a colorless and clear medium, Tube, plug,
and sterilize at 19 pounde for 15 minutes,
15. Smith Tube Dextrose Proth for COZ and H2 gas ratio,
Use 1¥ dextrose broth as made in # 9,
16. Citrate Nedium. (Koser #1). |
¥aCl.... 5 grem; MNg804...).2 gram; (NH4)H2PO4,.1.0 gram.
2 gram Sodium Citrate (2,77 grems Sodium Citrate 5% H20).
in 1000 ec distilled water. Foser states that the above
to be PH 6.7 to 6.9. (NHA)H2PO4 was not available so
(114 )2HPO4 was substituted, Upon titration the substitute
media was found to be the same as the suggested(or 8td,)
media(PH 6.7 to 6.9).
Yoser gives a second formmls for citrate medium on page
63, Journal of Bacteriology for Januery,1924,
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HISTORY OF WATER SAMPLE NUMPER 11l.

Toter Semple Yo. 11 was taken from a very small,
housed, dry-weather spring, West side of Little Deaver road
end under a high ridge. In N, E. 4 Sec., 19-37-8, Sample
taken at 2:30 P, M, Saturday, Yovember 3, 1923, after a
nine hour rain in the early morning,

11-A. 1 c¢c.c. semple inoculated into Durhan's
fermentation tube of lactose broth at 4 P, M, Nevember 3,
(seme day). Wo gas at 24 hrs., 6% gas at 46 hrs. and 10%
cos ot 8 (}ays.

11-R, At © P, ¥, November &, an Eosin Methylene-Blue
Agar slant was inoculated from ll-A, At 24 hms., no growth,
later, a slight growth resermbling neither IE. Coli nox
B, Aerogenes groups,

11-C, At 2 P, M, November 6, an Toein Nethylene-FPlue

oy slant wes 1nocu13ted from ll-A. This grew but later
seem to be contaminated,

11-D, At 4>P. ¥, Voverber €,plent from 1l-E into lactose
ferrentation tute., 1o ges at 21 hrs.,43 hrs, or 8 days,

11-% At 4 P, M, November €,plant from 1ll-B into lactose
fermentaticn tube. llo ges at 21 and 43 hours, 5% at 8 days.

11-F., At 11 A, ¥, November l4,plant from 1l-F upon
agar slent., Tairly profuse growth. Grem stains show Crem
negative Coli like rods, On November 19, it wes noticed
that the growth wns conteminated. Gram stains showed two
types of Pacillis amd one cocci., At 4 P. M, November 19,

petri dishes 1l-M & ¥ are plated from this slant.



HISTORY OF WATRR SAMPLE NUMRTR 11, (CONT. PG,.2)

1l-G, At 11 A, ¥, Noverber 14, a lactose tube is
inocculated from 1l-B., No gas at the end of § days,

1l-H, At 1 P, M, November 8, a lactose tube is
inoculated from 1l-A, 107 gee at the end of & days,

1l-J. Seme conditicns and same growth &s in ll-H

1l-K, At 11 A, M, November 14, inoculate dulcitol
tube from 1l.B, 5% gas at 48 hre and at 5 deys,

1l-L. At 11 A, ¥, November 14, inoculate saccharose
tube from ll-B, 57 ges at 48 hrs and at 6 days,

1l-M & N, At 4 P, M, November 19, two peiri dishes
plated from 11-F, Growth no.l was concentrically ringed
and elmost transparent. Crowth no. 2 was white and flaky,
Growth no., 3 occurred in small,round, grayish colonies,

11-0, (Pure culture 1ll-la). Growth no. 1 inoculated
upon ager slant, Grom negetive coli like rods on stains,
Inoculation of November 2¢ on carbohydrate media showed
no gas from lactose, gas from duleitol at 43 hrs and from
saccharose at 4 days, Analysis for symbiotic action on
lactose started December 6 showed the following:

11-0 pure, gas at 45 hre. 2%; 1l-§ pure, no gas;

11-R pure, ces at 45 hrs, 10%., The mixed cultures for
symbiotic mction need not be included as the sbove shows
we have isolated two laetoao‘remontera'. On January 4, 1924
this culture was included emong the pure cultures as ll-la,
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HISTORY OF WATFR SAMPIE NUMBER 11. (CONT. PG.3).

11-P, (11-1b). Inoculated on an agar slant at the
same time end from the same growth as 1l-0. In the
earlier teste this proved to be an exact duplicate of
11-0 so0 it was diccarded in favor of 11«0,

11-Q., (X®EEE culture 1l-2). On November 22, growth no, 2
from 1l-M & N, was incculated upon an agar slant. Fepeated
tests chowed it to be a non gas former in lactose, dulecitol
and saccharose.

11-R. (Pure culture 1ll-3). On November 22, growth no, 3
from 1l1-M & N, was inoculated upon an agar slent, 1l-R and
11-0 were inoculated at the same time and on the came batches
of culture media. ll«R differs from 11-0 in these tests in
being dulecitel minus and in fermenting 10% ges in 45 hre
on lactose cultures of December &, 1923,

Summary. :

11-0 (Pure culture 1lela) 11-R (Pure culture 11.3)
Agar slant Nov,22,1923 Agar slent Nov., 22, 1923
Result of lactose plants., Results of lactose plants,

November X 28, No gas November 20, No gas.
Dec. 6., 2% at 43 hrs December 6, 10% at 43 hrs,
Jan 4,1924, at 24 hrs. Jan, 4,1924, at 70 hours.

The writer has checked all medias used sbove dy getting
both positive and liegattve resultes in inoculations from

all batches.
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Water Semple Trips, pagel. .

1., Saturday, November 3, 1923, Millar and Butler.

Rain from mide-night teo 9.A. M., Coel, but not cold.

Samples #1 to #5 were taken near Lecoma road in the AM, from
9:00 to 11:00, 1 cc samples fram these were planted in XKEXEK
lectose fermentation tubes at 1:00 P.H,

Samples #6 to #17 were taken from springs and streams near
Bridge School House, 1 ¢c¢ samples from these were planted in
lactose fermentation tubes at 4100 P,M, Semples taken inm P.M.

2, Vedneeday, November 7, 1923. Nillar and Butler.

¥o rain since Saturday, November 3(4 days).

Samples with subseript “a® were taken from the same sources
as the originel numbers, Samples taken; 6a,7s,9e,10a,lla,
13a,14e,16a and l6a. 1 cc from each of the above samples
was planted in lactose fermentstion tubes.



Water Sample Trips, Page 2, ‘

3. Saturday, November 24,1923, Millar and Butler,

A rain of Thursday, November 22, after a week of dry
weather, effected stream and spring flow very little.

A frost EEEEEEX cccurred during the preceding week.
Samples #101 to #112 were taken in Poole Hellow and around
Nevburg during the morning and 1 cc samples were planted
in lactose tubes at 2:00 P.X,

Samples #113 to #121 were taken down Little Beaver valley
in the afternoon, and 1 ¢¢ samples were planted in lactose
tubes at 5:00 P.M,

4, ¥onday, November 26, 1023, Butler(trip on foot).
Tive days since a rain. Cool and clear, Samples taken from
soSrces near Rolla in P.M. Plant 1 ec in lastose, 5:30 P.M.

5. Priday, November 30, 1923, Nillar, Butler and Mikell,
Cool and Clear. A rain the day before was preceded by a week
of dry weather., Samples #301 to #309,taken from sources
near Bridge School House in the afternoon were planted

(1 ee) in lacrose tubes at 5:00 PN,



«83<

VWater Sample Trips, Page I, ‘

6. Saturday, Decemberl, 1023, Millar, Butler & Christopher.
Rained all day Thursday, FPriday was clear, while thu;rdw
was cloudy. Samplesf401 to #409 were taken #n trip to
Yaney Mills. Trip made in the afternoon. Semples(l cc)
were planted in lactose tubes at 5:00 P.H.

7. S8aturday, December 8, 1923, Millar, Butler and MNikell,
Weather of week preceding; Monday, clear; Tuesday, snow;
Wednesday and Thursday ,'thav; ¥riday, ¢lear.

Samples #501 to #513 were takern in Mill Creek wvalley, south
of Newburg, om all day trip. Semples(l cc) were planted in
lactose tubes at 5:00 PN, |

8. ¥onday, December 10, 1923, Putler and Hauck,

Rainy, following e night of rain.

Samples #601 to #613 were taken frem sources around Newburf
in the afterncon. Semples(l ec) were planted in lactose 6 P.N.



Vater Sample Trips, Page 4. ,

9. Friday, December 14, 1923, Millar and Butler.

It rained Wednesdsy. Ground was frosty.

Samples #701 to #713 were taken from sources North and West
of Rolla ss far as Cave Spring creek. Trip in the P.X.
samples{l ec) planted in lactose tubes at 5:00 P.M,

10, Saturday, December 15, 1923, Butler and Crutcher,
Rnh}. Vednesday, Cloudy. Trip in P.H,

Samples #801 to #6813 were taken from sources in and around
Fevburg. Samples (1 ec) planted in lactose at 7:00 P.N,

11, Monday, December 17, 1923, Butler and Hauck.

¥o rain for five days. Oround partly frozen, Trip in PN,
Samples #01 to #913 were taken in Little Beaver valley
from sources along and morth of Rolla-Newburg road.
samples ¥{1 ¢¢) planted in lactose tubes at 5:00 P.M.

RESUME OF WATER SAMPLE TRIPS,
1, full day trip. 2 double trips{return at noon)
8 half day trips., Total mwmber of trips, 13.
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Detailed Deseription of Water Sample Sources, Page l.

1. #. Love Pranch at Lecoma Road just above the mouth of
Deible Creek, Fast side Beec. 13 twp. 37 rn 8. Septic tenk

of Relle sewer system, discharges 1} miles above. Water,
cloudy. Dreinage orez, 2 square milee, '

2, #2. ¥outh of Deible Creek, East half Sec. 13- 37 -8,
Slightly cloudy water. Drainage arec 1§ equare miles.

3. #2, Creak west of Tecoma Read, in Bec 20-37.8, Water,
only slightly cleudy. Drainage area 200 acres,

4, #4. Creek west of Lecoma Road in south part of Sec 26-37-8
Vater, only slightly cloudy. Prainage area 500 acres.

€., #6., Clear streem (pool) in deep hollow in north center
part fec. 12-36-8, Drainage area 200 acres, |
6. f/6. Btream under Frisco Ry culvert in N, B, 4 Sec 20-37-8.
Clear. Drainage area 3 square miles.

7. #7. fmall dry weather spring 200 feet 8, B, of Pridge Xifkm
School House, under a medium height ridge (Sec 17«37-8).

8., #8. VYery small dry weather spring, 1560 feet NMNEX N.V.of
Pridge Schoel House end under flat ridge. Sec 17-37-8.

9. 9. Small housed dry weether spring 1000 ft. frem a ridge
and about 1000 £t west of Bridge School House,Sec 17-37«8,
10, #10. Gollohon's epring- smsll housed dry weather spring.
8, B. ¢ 8ec 18.37+8., in narrow, shallow valley.



Detailed Description of Water Sources, page 2.

11./11. Very small housed dry weather spring, weet of Little
Peaver road, and under high ridge. N, BE. 4 Sec 19-37-8,
12./12, Small spring, mid-ecst part Sec.l10-37-8. West of
Little Beaver rcad.

13.#13. large(small house) dry weather spring 75 ft east of
Little Beever creek,500ft from ridge. 8.E.3 See.19-37-8.
14.#14.Targe open dry weather spring in shallow stream basin.
80 ft East of Little Beaver creek, 500 ft from ridge. In
S.¥,.% See 17-37-8, and 1100 £t N.W,of Bridge School House.
15.#15, Swall housed dry weather spring, south of Rollae
Newburg rosd in 8.E.4 Sec 8-37-8. Gentle slope to ridge.
16.#16, Little Peaver creek, south of Rolla-Newburg road.
Between Sections 8 & 9 twp.37-8, SBouth of paved ford,
Dralmge area 2f square miles,

17.#17. ¥urky stream, south of M,S5.M,Experimentel Mine.
North half Sec 15-37-2., Drainage aree, 160 acres.

18,.#6a. BSame source as #6,
19.#7a. Same source ae #7,
20.#0a. Same source as 9.
21.#10a,. Seme source as #10.
22,#11a. Same source as #ll.
23.#13a. Seme source as #13.
24.#14a. Ssme source as #14.
25.#15a. Same source as #15.
26.#16a. Same source as #16.



Detailed Deseription of Water Sample Sources, Page 3.

27, #7101, mall flowing well~ 1 inch side stream from 4
inch vertical pipe under about 4 £t of head, 8,.FE.1 23«37«90,
30 £t west of streem in Poole Hollow, and 1000ft. from
Frisco culvert. '

28, £102,8pring near head of small hellow in west side of
Pocle Hollow({med.d.w.spring). N.E,3 Bec 23«37-0,

29. £103. Penced off{wood rails) emell) dry weather spring
under bluff, N,¥.4 See 24-37-9, Near farm buildings.

30, #104. lerge, 10 inch dismeter, flowing well, near end
of deep draw on east shde of Poole FHollow.H.¥.] 24-37-0,
33. #1056, Poole Hollow(elear mountain) ctresm. Drainage area
it square miles. 8.V.} Sec 13-37.9,

32, #106, Gulley stream fed by small EFNENK springs. # mile
draw, pestured land, 8.¥,? fee 13-37-9.

33, #107.%ittle Piney creck at intersection of Fast side
Section 22«37-9,

34, #108. In Newburg, Friesco spring,small (housed)2 inch
pipe dry weather spring. Fair bluff behind, See 22-37-9.
86; #109, In Newburg. Boxed Moderate dry westher spring in
hollow(nesr Rolla-Fevburg road). Fair slppos. 23-37-9,

36. #110, Very small housed dry weather spring. Bast bluff,
50 ft east of Rolla~Newburg road, W.V.} See 2337-9.

37, #111. Small welled epring mear hesd of flat draw,
N.E.Corner, Se¢ 14-37-9.



—56-

Detailed Deseription of Water Sample fources, pege 4.

38, #112, North fork of ILittle Peaver creek, north of main
Rolla~-Newburg road. Section 8-37.8,

39. #113. Same as source no.6.

40, #114, Same as source no.7.

41, #115. Same as source no.9. |

42, #116, Beaver creeck, above mouth of Little Beaver,

large, clear stream, N.V,{ Sec 30-37-8,

43, #1177, Little Piney Creek, sbove the mouth of Beaver.
West line 30-37-8. lLarge,feirly clear stream.,

44. 718, Same source as #13,

45. #119, Same source as #11,

46. #20. Small open dry weather spring, west eide of Little
Peaver road under & shallow bluff, 8.W,Cor. Se¢c 18-37-8.

47. #121, Same source as #14. _

48, #201. South side Sinkum Hollow. Dry weather stream bed
fed by 4 or 5 bed outerop eprings., Pastured. Human camp site.
Bection 2-37-8,

49, #202, Filtered clear pool in upper Sinkum Hollow, fed
from stream bed sources. Section 3-37-8,

50, #203. Wet weather seep spring in steep gelley bed, 80 ft.
east of road. N.E,Corner Sec. 2-37-8,

51. #204. Very small dry weather spring from covered gulley,
on west side of main gulley on east side of golf links,11-37-8,
52, #205, Very esmall dry weather spring at foot of waste dump

S.¥.end Frisco cut.s.®.4 Sec 10-37-8,
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Detailed Description of Veter Sample Sonroéc. page 8,
53, #206, Rock bottom pool in atream bed fed by seep springs.

Drainage area 15 azeree, 100 ft south of #52({#e05),

b54.

#207.

20 acres.

55.
56.
57.
58,

67.

#208.
#2009,
#301,
#302.
#303,
7304,
#308,
#3086,
#307,
#308,
#3090,
#a01,
#4022,

Creek bed fed by secp springs. Drainage area,
N.¥.? Sec 14-37-£,

From mid-point on embaniment Frisco pond. 2-37-8.
¥risco vond, Erbankment 50 south of #208, 2-37-8,
source as #17,

source as #6.

source as #7.

source as 9.

source as 711,

source as #13.

souree as 7220,

source as 14,

BEREREEE

source as #15.
Peaver creek sbove Sand's bridge. S} 34-37-8,
Moderate walled dry westher spring. On hillside

ledge, west slope of hollow 200 ft west of Sand's bridge.
Piped water for hydrsulie¢ rem. Bf Sec 34-37-8,

68, #403. Small dry westher spring in Vodt's hollow. 01
spring house is torn down. From rock locm'\mder bluff,
5} Bec 33-36-8,

69. #404. Yeney Mills large walled dry weather sprinz.
Bouth line Sec. 3I2-38-8,
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Tetailed Description of ¥Water Sample Sources, page 6.

70. #405. Yaney Mills pond- sbove millrace. S} See 32-36-8,
71. #406. Moderate dry weather cevern spring under 60 ft.
sloping eliff, 8,E.4 Sec 4-35-8.

72, #407, Little Piney ereek below mouth of William's branch,
Section 4-35-8,

73. #408. Stresm north of road. Hast branech at S.VW.Corner
Section 26~36~8. Drainage area 160 acres,

74. {#409, Same as source #2.

75, #8501, Yelton's spring. Small dry weather housed spring.
Piped 200 ft. Flat slope, Section I5-EEXX 37-9.

76, #5602, Clear rooky bed stream fed from filtered seep
eprings. Drainage area 160 acres. Ses. 4+36«0,

77. #5038, Moderate housed dry weather spring, 10 £t west of
¥ill ereek road and HX under 60 £t ridge. Sec 8-36-K 9.

78. #8504, Moderate dry weather spring(flowing from betwwen
tree roote) in Mill oreek road, 1 to 5 slppe. Sec 17-36-0.
78, #6505, Large bubbling spring, feeding & pond, North line
Sec, 20-36-9,

80, M. Moderate dry weather spring, concreted wau.udor
cliffs(80 £t bluff). Seec. 20-36-9,

81, #507. SBmall leafy di-y weather spring in ocreek bvank, Slepe
1 to 5 to 30 £t ridge. Sect. 34-36-9.

82, #508, Small dry weather spring under ledge in small EEIX
hollow. Sect. BEXNKXN,29~36-9.
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Tetailed Description of Water Bample Sourges, page 7.

83, #5009, Mill creek above spring pond outlet. Clear.
Drainage ares 10 square miles. Section 17«36-9,

84, #6510, Hardester hollow creek sbowe Mill creek road,
Cleer. Fair flow. Drainage 9 sq. miles, South line 8-36-9,
85. #5611, Small spring in flat ground , Ridge 100 ft away.
100 ft east of road(iill oreek), Sec 8369,

86, #9512, Wagner branch above Mill creck road., Drainage ares
2 square miles., South line Section 20-37-9,

87. #513. Mouth of Mill creek, Clear, rapid, Bast line

ges 20-37-6,

88, #€01, .m:r small boxed dry weather spring, Flat slepes,
Fast of road. See. 10-37-9,

89. #602. Very small dry weather spring in stream dank under
road. . Sec. 10-37-9, |
90. #603. Very small dry weather spring, west side of road,
Flat slopes. Section 10379, '

01, #604, Smell housed concreted aprins. Flat -lopo. Under
60 £t ridge. South line Section 10-37«9,

92, #6085, Moderate dry weather spring, bubbling up m flat
(310 1) moumt. 40C £t to high ground, Sec 15-37-9.

93. #606, Clear dry weather streom. Drainage orea 4 square K
mile. B Sec 15-37.9.

94. M’I. Noderate walled dry weather miag. at edge of
flat 40 £t mound, Bast line Sec. 21379,



Percription of Wanter Bample Sources, page 8,

95. #608. fmall dry weether spring. Flat X slope. Near edge
of Tlat 60 It ridge. South line Seq 22-37.8,

9€. 7609, Small dry weather spring under steep 80 ft hill,
South half section 21.37-9,

97. #610, Smell MBME housed {pipeK) dry weather spring. At
streem edge, under 15 ft flat. 8} Sec 22-37-0,

98, #611. Very small piped epring. 80 ft up on side of 200 ft
hill., B} See 27-37-0. |
09, #612, Moderate dry weather spring in side of stream, below
roed,& at edge of 200 £t bluff, South line Cec 22-37-8,
100./613, Very small seep springs in KXXEK steep side gulley
in 160 £t hill, South line Sec 22-37.9,

101,701, Sinkum Follow. Clear stresm west of road. South
half Sec 35-38-8., Drainage area 1 square mile,

102.#702, Wet weather seep spring in meadow, 50 ft east of
stream, Al;'eat half section 356.38-8,

103,705, Clear stream, Drainage area 1 square mile. South of
road. West half section36-38-8.,

104,704, Convergence of two small,clear streams, below
(North of) road. Drainage 300 acres. N.E.§ See 34-38-8,
106,706, Clear rock ledge stresm, Drainage erea 200 mscres.
Forth half,Section 34-38-8.

106.#706, Well, 1ift pump. In barnyard. Good concrete K
platform. K.W.§ Seo 27.38-8,
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Detailed Deecription of Water fample Sourées, page 9.
107.#707. Clear rock bed stream, Drainage area § square mile.
8.E,4 Sec 32-38-8.

108,#708, Fable hollow branch. Clear stream. Drainage ares,

1 square mile. See. 28-38-9,

109.#709. fmall dry weather walled epring, 150 ft 8, E, of
wynn School House, South line Sec 28-38«9.

110.#710. Cave Spring Creek- at rapids- clear. Drainage area
about 6 square miles. n} Bec 33-38-9.

111,7711, Mouth of an east bremch to Ceve Spring creek. Clear.
Drainage, 3 square miles, East line section 33-38-9.
112,4#712. Cave Spring ereek. Swift, Slightly cloudy. Drainage
area 2} sq. miles. West half Seotion 2-37-9.

113.#713. Very small dry weather spring in creek bank.
N.E.Corner Seection 10-37-9.

114.#801, Same source as 7601,

115,#802, Seme source as #602.

116.#603. Same source as 603.

117,.4#6804, Same source as #604,
118.#805, Same source as #6065,
119.#808, Same source as #606.
120,#807. Same source as #607.
121,#808. Same source as #609.
122.#809. Seme scurce as #109.
123,#810. Same source as 612,
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Detailed Description of Water Sample Sources, page 10.
124.#211. Main stream in hollow north of Hewburg., Clear.
Drainage 1f sq. milee. S.E.1 Sec 15-37-9,

125./612, Mouth of an Eaet branch into #811. Drains 300 acres.
126,813, Small stream. Drains 160 acres. B} Sec 9-37-9,
127.#901, Housed rock ledge spring,creek bottm.l.z.i-a-:'ﬂ-s.
128.#902, Clear stream. Drains 2 sq.miles, N.E.}=8-37-8,
129,#903. Small boxed dry weather spg. M-Sec 8-37-8.
130.#004. Small spring 30 £t north of #0903,

131./905. Rock ledge stream. Drains 300 acres. !i-8~3'l-8.
132.#906. lodcratg'dry weather spring. From 10ft.diameter
mound water cress,. Meadow. Creek bank, Sec¢ 5-37-8.

133.#907. Clear rock ledge stream.Drains 300 acres. sec 5-37-8
134.#908, ¥alled housed dry weather epring. Low, flat slopes.
East line Section 6-37-8,

135.#909. Gravelly stream. Drains 300 acres. !.lino 6378,
136.#910, Same source as 1k2,

137.#211. Same source as 15,

138.#912. Mouth of dry weather stream below 5 ft falls on
north bank of Little Beaver. Drains 200 acres. 8.E.$=8-37-8,
139,.#913. Same source as#lé.

RESUNE OF WATER SOURCES.

Bprings total 64, Streams, 44, Well,l. Total is 99.

RESUME OF WATER SAMPIES,

Springs, 83. S8treams, 55, Well, 1. Total, 139.
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The Z7 Fure Cultures class;fied according
Yo levines (Classificatson and showing
Atyprcal cullfures.

/1213145101718 Vel ]idszl 5T Yey7 2
i © e, 208 20 PU/" 3 &
d :é -Qj,o§$s “:ECU/I‘U/‘QS NIRY
SN YR S &
S \,Ebko \gl. gg(fafa/ S S
NI % D DA S 27 R
EE =2 == % ~1 70, /4, 24 |3/Bect Coli-
P P P ey g ) - 2/, 23, 2| 2\Fact Acigi-fact/.
Bl A+ =lxlH2 1@ et v R S D 3|3 |Bact Corvnunior
GonnEEREE =[— acl Coscoroba |
olr 17 =1+l =bd # 7I=]= e /|6\Bact Aerogenes.
7|+l =1l 2H-|—|t]= 7| Bact Cloacge. |
: Zota/ Hewea/| o T 37 Y%

S P ey g ==l 6, /4 2|8\ A#pical “A"
g £t ¢ 1+ [ H 1=l 2 25 |2|9| Atypical B |
Vol + # A1 F A #1717 =\ #.5.9/7/8\5 V0| Atyeical ‘C”
/1l = H A - ~|= Z. LU\ Atypical "2“_7
2zl = #HE ==+ — - / /ﬂ'A‘fVﬂ/GaZ ”L' :
3l # 1+ == #]+ = e 26. L3 Afypical F”
/4_/./.t+++7-— S E 7 /”A@M_
A A7+ -|- 5. L VS| Atypical " H T
Vel | Fl= | ## 1=+ —|= 2o. 1Vvel Akpical “I”
7d bl Bl b R A S P H 17| Atypical "
B\ F = 1A= 1 - 2z 2 V/IA7iV'ﬂ/'64['"}(’

Total Afypical /17 = €63 7o

Discussion.

l. The CO»—Hydregen gas Batio in Glucose as determined

by sneculatin

g for all cultures proved fo be yene/?///

/ndefinite and therefere was net included.

2. [/n classifying, the Voges Frostaur VE), Methyl E'“ngJU
and Gelatin reactions were

Uric Acid , Motility

considered primary

and any deviation [rom

the spec/fiead reactions caused 1hHe culture

o be classed

as

Aty prcal

3. Glycerol and Starch were not vsed as media
as no Gelatrn lique frers occurred /n the 27
pure culiures.



Combination of Tables 3 & ¢ in
O/ fferentiation at Cincinnats

‘B

“Colon ~Aerogenes
Bahlman & Sohn.

Fas. 421, 42/ of Journal Am Waler Works Assn. March /924

-

5

/1213 |4 : | .
§Q):‘ Q:g Qur A/um;er of' Number 20/""«/'05 [emm_'i'
%{\.x B Desiynatior 0/’//4//70/ ,4,%,,. Repeat| AFfer
EREE tures Tes# kKejuvenalted
/=11 8B Cets ~ B et o
A+ -] 7ype A 0 0 o
2\t 7Type B > / o SR
4 1= * | Twe YPC 43 25 g 2 a
Sl-l=l=17vpe C /6 (£ Espail
—\#|= 1 Zype O *| /14 /0 Y A
7l B Aerogenes
sl-1# Zype £ 69 48
71| 1-1Z5pe F = °
yolti+ || Tywe G * / o
|+ Tvpe H 3 o
2|1+ Type L S S
e & e b f@//m/r’ 3 2
—|#|-| D.Gel katr o 6
sl —=1*| £ Gel lgtr 9 4
6|+ \==1 B Coly 119fr g &
Total Atypical /87 /25

[ Types D & G liguely Gelatin in 15 a’ay
7ypes classed as Ge/ahn liguefiers //7:/9/7 n .5’ % ;_;.gs

ure Cultures as_classified Q)y_éaj_@
e S/gra From ﬂéSlqﬂﬂﬁM
/==l 2 (Ges =) Volt|—|—| B-Cali 91+
2-lF-1 O (6er=) - |t1+| 8-Aer Ro|+
gl+|-|-| B. Coly | RIt|-#| & PC 2 |+
-+ B Aer Bl \—~|—| B.Coly 22—
| B. Rer.  YaltI=I~| B-Coly 23+
olr|-I— B.Col S|l D(Gel) At
7\ F1E| Zive B yol+i{—1+| .FP.C si
sl Tiwe B V7I-lF1+| B Aert  RéI—
q\=\t1r| B .4e” fl-1#1*| B Aer. 27t
, Coli = = 33.3% D(6el-)=3=/1-1% ,“;
%,’2 R S e e g,,/,,
= / (@) i (e 1C
B L | 4 E > 4= D7 Y 2"’770



and Poth berg,9/9 — Shown on page 56, Lkments of

{75&/6 of the Color— Typhord Series. by Wuislow, Aligler
Water Bacteriology, by ,pD/‘esco #* and Winslow.

Also the class;fication. of. the Pure Cultures by this table.
/121aly 51617189 |0l v2y3ysls ez g /9 |2oesled2ded 26
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' S 9 . >N 9 1 ~ ©
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SEBY RSN B VST I R A S S AN

/ I Hel 2 # F  H | F HF # #Coagl—|—|—| —| = | Aerogenes
+ FlF#F F F 2 H el || T ]~ (loacae

£ F# | A H A A = = Flloagl—| #| = | #|— |
4+ 1+ | +1# + 4+ + | =L = H = Feoae =11 | = £ = | Commmunior
ALl T e e e ol o e el o gl=l#!-1#1-|Cols

61 | H+ #1+ # £+ 1+ ===l =14 A Hoag —| # 1| #| ~| Aaid/lacti
Z 2 e vt ek e e e . A8 s . bl e s e P )7 /) 3
§ ittt #lF = == = = F geall = | |+ T |+ Scholf mullers)
9'+l+-rr+1+++—‘~—-——f—+@;—+++ 7%

Jol+ 4+ 1+| + 1+ 1+ 17| === =] =l =l £l = | #lecarl =1 = | = |2 | # |Suwest for |
1+ e == = A Fleeal = = 2 L T+ Gollinarium
12l L=l = [ FF === ==l =l = =l = tleegll = = — 1= |+ | Pullorvn
/3'/"'["""7"]‘f‘f"‘—‘“—“'f'*‘f'ac_g[—‘*f-f&zlt‘,;ml.i
V4l + i+ 1+ ==l ===l =l = #l =l = Alacoll == | | 1 | * | vehosis
154 414+ 17 1+ = e e 2 | H A =t lee ol = | #1# | 1+ 1 Dysenter:
16l == == == == ===~ |=|=| T Hlecad =] =I=1-[*|Shigae |
7= =1 T =T = et (= =+ H - laleadgenes.

wure Culfures based on QOuleitol, Salicin, Lacfose,
accharose, V.P., M.K, Litmes Milk |, [ndol, Maf///zfy
na Gelatin gives ¥he following. .

B .Neapolitanus — 4 cultvres (NMumbers /12,13, /4 & 2S5)
B Communiop - ! culture - Number 6

B Coli -/ culture -~ Number 24

The remaining 2! cultures (78 %) are Atyprecal .

I+ will be noted that the True pathogenic members
of this series, the dysentery, #fyphord and ,oara/yp/;o/d
orgarisms, all fail to Ferment lactose.



Bergey’s /Manuval of Determinatlive Bacteriology . 1923.
scherichia &Aerobac

Key—Trib clerege —opecies of Genera fer:
U 2B lalsl61713 2 bolulzlsbial is vels7 Udal - 20 el
"HERER sﬁ;/pfus Habtat Spécres
S S N T e S 4 oY :
£ SRRERRERRENNS R RS |
& NNERERRSERNERAR RERER S
0 , N[AQ 9D s &)QRQQ SNSH
= ! = EREFEFEE# [F =17 €o/s /
. z++-+++++~—-+~+ﬂ/—“%jmﬁf/' 2
4 FlttF =l = | #] =S4l Vekanda 4
sttt R L= @ =1 S 40042 5
l+l+- I+ -8 ===l F (=1 =18 p.seudaa’v.fenl%‘jeé
7+ | F = === ===l D | =] = [::7 grunthali 7
e B itF= ==l =] F ik | lgl Acid i dacts
3 G 1+ = === =Sl R = (cteesel Mg vesiculosa 9
3 l0+ + == =l=l= ==+l Shemy ritkd | ol sealir /0
\ v+ e R E =R ED = T2 = | Wl commenior /1
2+ + == F == 2 o colosdes YR
3+ + |# = # | # || = == |~ |Craz. 77, /3| sch Fhy osmea 3
1+ == B~ =T#] + [ <[ = V2| alkalescens va
(514 + == |=|t|=]—=l=]=]=|+] + T+] = /3 Jactoplila M
6+ + 1+ == == - F=E = = [tk | Jsel syrmbiotica /6
y71+ # ==t =] = [+l =1 32 gastreca 24
Y il e e e =) el e e o o B R BN T P 2
/‘?!+*‘!7“f—' —l# i l—=i=l=|F|F =] =~ | #1 — M'/Vzbca Ve
20+ [+ F [+ F S F - SRl + T 11 <2d pogpolfang 24
2 === ||| @ — | 92, 2/
22+ # |==|~| |=l=I=IH#|— — | — | 22 asrtben:. 22
BA 7 = =A== F =+ |+ # 1<l / aerogenes 22
241t |+ | £ # | == |F | * || || F|~| O/aF ik | M2 oxy tocum 24
251+ 1+ == =|=| |=l#|=l#tl#]|=]| lacie /n& | 93 chiense 2|
26t v |- F|=trlelr ==t + V2 = |S2 grepibald, 6
27w+l # e~ # @l [£lr -] # [+ ]~ 1S5l clomcae 7
28¢ | £+~ ¢ | £ |# 1@+ | £ ¢ |- | Ferment iouggl N 6| Levars 28
1 ! ; v 3 s
| FEERREE 3
~; RERERRRER 3[“ §
' i§ SRR KRR S >
| N QI IS O Spec/es R
N.B. @ /ndrcates an uncommeon or doubtful posll‘/'re Heaction.
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Detailed Tests of [solgted Cultures.

7he Gram Otains of #hese cultures show Lherr
o e rmixed. As these were tested 117 the same

/mredia batches as the Fuore Cultures L/us dalq Is refained.

gt o :-,gwgrj;:‘t;u-rmva 5/ J.
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AR FEFF= # £ ST <
71602242424~ 24 # | +|#|F 1= # | # N Ffio | T | — e
12,77 e e Bl 2 o -
91605 [atlzoad— gl 7 |7 [F|F 1= |- | # St T
ool "I\t 2 | 2 atreem | - 21— -
/60742424~ = |~ "1+ = |+ (D lspryng | © |+ | — i
2448 “ISF IS 1 spmng | v | ] —~— “
/316/33 oy~ v ol & o B BV @Wm/hg Sl e D 2R 2
ysi7a2sltsizol~ 1~ is\# || =A== 1+ |Lopring | . =1 = A
1670492991 24— 57— 1# = #|#| = 1B lstregn, » =1 = a2
S EREeaE S
/919 06g 242024 — A + | F| F17 |~ |+ |® Glisi—| 3
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2/| Q03242491 12416024 ~ | “| | F1 -+ |+ Lsppypag (27 |—| 5~
= S & 4 gx\ Nurnber
Sy @Y 38 1 ieed PR R
SRR OB N
S Y IR |Sovrce [N Blwearher N
NB. [@ in colemn /14 indicates q decolorzation process

in the [itmus milk so that acidity /5 dovbtfol.
Duleitol (1) column 6 IS from #he sarne batch
as Dulcitel C) Colurmn /4 of
Nom bers in Columns 3 o
age of sample when positive reaction was noted.

vre coltores.
drcales tn Hoors the



Dota - Lactose from Orizinal Samples~ Page /.

Vo Viame|Sovrce (5 (4s*| Rernarks. /Yo [lame|Source 55 (a5'| Remarks.
ors \Ars Ars\hrs

/ !/ (Stregm 7+ | T 43 1117 |stream|— | 1 |Nolaet chec

2|2 Otream+ |+ 441119 spring | — |~

3|3 istream|t |7+ 45 | 119 spripg | — | T

4 |4 |stream t | T 46 /20 Spring |— |1

5| &5 |Pool |—=| # 47 /2/ ”/}74 - | D

6| 6 |Streom + | + 48 20/ Seep |— < 7

247 Sf’f/bg + | + 4‘7202/.57'7'4"4”1" o & =

8|8 |Sering|@| + 90 203 springl — | — |Cde/ayed

9| 9 |spring|+ |+ 51 |2M4spring | — | +

/o | 10 \Spring| t | T+ 152 285 spring |t | 1

/| /1 |Spring|— | @ ?3 206 prmg ik e 0K

/2 | /2 \Spring |\ @) T 4 | 207slream\ + | T

/3 /3 |Spring|l —|—| O-A |55 208pond |~|—| Ok

/4114 Springl —1 —| O.K 156 209pond | — |+

/5|15 \Spring|@ | 7 5720/ stream — | 7

16|/6 Stream 7| 7= 59 302 streaml — | +

/7 1 /7 |Slream+ | + 591303 spring | — | ¥ | Nolact check

2| 6q lstream| — | — | @ delayed |60|304 ispring | 1

(9 \7a Springl— | — L deiayea € |205 spring |— | &

019q lspring|@ | + 62206 spring | —| —| OK.

[ 1/0g (spring| |+ 63 |3975pring| + | *

22| /la |Springl — | — |@ deluyed |64|308 T B

313aqlspring|— |+ 65 |309 springlt | 7~

24 |44 spring|— | —| OK: 66 40 _stream~t | 7~

25| /5 Ispring| - |+ 67 Yoz spring|— | —| OA.

26 |/6a stream 1 |+ 62 1493 lsprizig,— | T

27 /0l lspring|—|—| OK: 69404 \spruig|+ | T

8 1/02 spring | — | — |Pdelayed [0 405 —|=| OK

9/03 |springl— | 7 /1406 sprypg| 1-| 7

130 |/04 p/'/'/zg - |—]| OK. 72 1497 |stream 7~ | 7

3! 195 Istream| — | # 731493 streaml — | —| ©@A.

32 | /06 stream|Satrile Lost 74 |409 m| @ |+

33 /07 |strean — | 1 8150/ 8pring | — | — | Pdelayed

34 110¢8 sp/‘/ﬂg — | + | Nodact check| 761502 fﬂq}n -~ —1& Ox.

35°1/09 sprimg |— |— | OKA. 771293 spring| — | *

36 |//0 lspringl —| —| OK. 781504 |spring| —| — | @delayed |

371t sprine| + 1 731505 lspring | —| — | 0.A.

38 | /12 streem| — |@ 806 sprupg| + | +

37 |/(3 stream| Tt | T \§/ 1507 ispring| — |+

401114 |spripg| = 1% 308 lsoring | —

41 | 115 lspring|— | 7 93 |509 strean| —| — | OA

42.|//6 IsTregm|— B4 |379 |stream| B | +

/t.B.

©

indicates a yveak positive reaction-
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Data —Lactose from origural Sampl/es — Page 2.

yo0\6/3 spring| —

/o Wlf"f 30«#'6—l }iqa’q' Remarks |/No WamaSovrce Zdawcr Remarks.
i ”/‘JJﬁ : 24 | /”3 &/‘J
/‘76 u// ///"/[ﬁ 7t? - ek~ %&770/ wwg - | @
%6 512 stregm |+ |+ | f/z?* Fo2\stream @ | T
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571602 spring | # | : L 31|95 \streaml 1 | T
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941607 lsprimg! T | * | L ¥36\919 |stragm t | T
95 60?M¢ s L L 1B7l 9 oringlt |+
76 | 695_,5,0/1@ 7 /Volacfcﬁew(f (381 9/2 |stream T | T+
97 | 610 sc777g, — ~[+1 P V3NIBltram |
“Y 6/ serungl |+ :
991612 \ering | __T_@_!_O Lact cheek

Vo1 701 stream + | + | Number of Samples 139
/02702 5_0/2/_79 Eb gl Number of Checks /33
03\703 \streqgm + | T | -

/04 /04 \streq + ad No. Lactose — 24

/06 700 \wel/

/05705 |s/ream -
1 K

(X, ¢

No. Delayed Fermmenters b

No.— No Lacteose check 7

FQ/L /"73/??4@

O.X.

—

lotal  Negqtiwe 35

Fercent . Negative 25.4

09707 ,Sp/'//za

gnx 708 6//€am' + | 7

_’L'tr,'.l/;z_i.sm

\7/3 lspring|
4180/ (spring |
//5] Jo2 \sar17g | -

803 \sorung

+
f.

V/O' 7o J[’gqaz f-i

No. 24 hr Lactese(to%) 457 |

/// bM' 'f‘_+_7‘ !

Nag. 24hr Lactose

46

'@

No. 48krt ' 294r —

|
4

TG

24 fircheck — 56 40.6%

S04 sprumg

o~

48 fHr Check 5 38.

805 \sprung
06 isirearm

|+

48 rtact — 29 24%

o7 Sping

—_—

OX.

1808 \spring
1809 \sprutrg

—_

(o¥.d

/A‘J /0 \sorimg

—_—

/24 5/ / rear

—

—_

25 u/3 (A7 /e,
/N B

)

***®IJ@**1@*“H

<> /net,cates a wectM /£>OS'?t/|/e re act/or’>




Data — Jacksorn's Clossifration Page /.
No | Name Wactese|Sacchrip k. follSalicin
BN nsdr BT B o B Aerogenes
21 £ 23 |23 B Comtuniar (Nelact checkl
3t Zt2¢ 7 o B Aerogenes
4| z 40 |23 B Commuroriie Lact cbheck)
51 2 (2L 177 (40 BCormmcuitor
6| 3 23 |23 B Cornmuriior (Nolact clieck) |
7| e |21 /7 | &0 B Cormmyrior
2! 6 23 |23 BCornmunior(MNo Lact-cbheck) |
FV L0 L2881V BA erogenes
/01 /0 23 |23 BCe
1 2 P2 IRV ET B Corrunuriion
2] |12 Z3 |23 B Lommuniar e Lact-check) |
3 L I - | 28 T B Aerogernes
/4| 17 23 |23 B Commutuor Mo Lact check)
tSlroz | — 124 | — B Aerogenes (Nolact chock) |
/6| /03 |24 |24 | 48 B Comiinuri'or
/71793 |24 (24 | — A
/8| /oS5 |24 — 24 B Corzunurnss
/191/07 |24 |29 | 1§ & Comnutnor
z2o0|/llf |24 |24 | 24 B Corrvnutiior
2/ U2 |24 | 24 | =24 B Comtnunior
22|13 124 |24 | 29 Z Commutior
231/#4 {72 |~ 49 5 Corrrrzcrus
24\ /4 | 45 = = B Acidi-Lacts
25\ /5 |29 | 48 | 24 5 Cormrnurior
26\ /5 |24 | — |24 L Coruncunis
27\ /6 |72 |29 | — B Aerogenes
28\ /18 124 |24 | — 5 Aeﬁam
291//9 (24 | 72 | 24 B Comipicizor.
30\/21 |24 |48 |48 B Cormyrnrcsrnior
3llz20/ |47 |28 | — B Aerogerses
32202 | 24 | 24 | — A Aeroapne,s
331203124 | 24 | 24 I Cormmrnurior
334|204 |48 | 64 | — BAerogenes.
35205124 | 29 | — L Aerogencs
36\206 |72 |48 |48 8 Comnnutuor
371207124 | 29 | 24 B Commgtuor:
381208148 | 24| — 8 Adereo genes
209|124 |24 |24 3 Comrnzior
40130/ |48 |24 | — 8 Aerogeszes
4/ 1302 |24 |24 |24 B Copunutor
42|304 |24 | 29 |24 B Cormpzmuszior




Data — Jacksons C/GSS/f/cat‘IOﬂ Fage 2.
Vol Vame Wact |SacchA M/Q[J ;
73|305 |45 | 2 4 B Aerogenes
P\ 307 |24 | 24 |24 B Cornrmuriror
451305 |24 | 24 | 24 B Corunzoryor
246|309 |24 |24 |24 B_Commuor:
47|40/ |24 |24 | 72 BComnm
421403124 |24 |24 B Communor
49| 404 |24 |24 | — B Aerogenes
50| 406 |24 |24 |48 E__Cefﬂmumor
S5/\406 24|24 | — Aerggenes
52 407 |72 {24 | — |9¢ B Aerogenes
534097 |24 | 24 | — B Aerogenes
591503 | 24| — | — |24 B Acidi - lacts
531950624 |24 |42 |47 B Communior
56| 507 |24 |24 | — |24 B Aerogenes
57\508 (472|124 — |24 B Aerogenes
5S¢l 5/0 |24 |24 | 24 |24 B Commurior
59|57/ 12424 |24 | — B Communiior
60| 572 24124 | 48 |24 B Communior
6/195/3 |45 |24 | 24 |24 B Communior -
oLl 60/ |24 |24 | — |24 B Aerogénes
63602 |24 |24 | — |24 B Aerogeries
c4l603 |24 | 24.1982 |24 B Cormnrnurior
ll6as |24 | 24 | 24 |24 BLlommnuriior
c6l6o6|z4| — | — |48 5 Acidi’ Lacts
c7eo7z |24 24124 | — 5 Corntnurior
6§\605 |24 |24 (24 |24 | B Conmunior
cPero |24 |24 (24 |24 B Communior.
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7¢9l607 | 24|24 | — | — L Aerogenes
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g/ 70z |20 = | = :7 gAcra‘z ~Lgct.
gzl704 |47 | 24 | — 5 Aerogenes
g3|707 |48 |24 | — |7Z £ Aerogernes
249|777 1zo |24 | — |24 Z 4
gs\fo6|\zo |24 | — |24 = Aerognes
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Map of Rolla ‘Quadrangle, Showing Location of the four
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Section 2 of Map, Showing Location of Water Sample Sources,
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Section 3, of Map, Showing Location of Water Sample Sources.

) f

#

¢ ﬁt‘\;r t" 1
N

A { \/ X
7 :,\/f"\‘/} R




-79=

Showing Location of Water Sample Sources,

Section 4 of Map,
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Explanation of Tablee. Pege l.
Table 1. Complete tests of the 27 pure ocultures,

This table gives the number,and the name of the original
semple with ite source, the date of securing the sample and
the weather conditions. It gives all the reavtions te the
various media,noting the time at which the first positive
reactions were noted,

Teble 2. A stédy of reactions and amntﬂuuoﬁu of the
27 pure cultures., Here & comparison ie made for fecal
and nonefecal indications as determined in the various
classifications. A determination of orighn from the 4
reactions of Methyl Red, Voges Proskeuer, Uric Acid, and
Citrate media showe 13 as none-fecal, 10 as fecal and 4
indeterminate. Thies is based on a majority sgreement from
the sbove media. In the case of 18 cultures there is
perfeat correletion of the four media. Voges Proskauer
leade the high correlation , determining 22 out of the

23 renctions; Methyl Red determines 2); Uric acid, 19;

and citrate medium, 18, This 18 & high correlation in each
case. In the cases where the 4 reactions agree the
claseifications also have a high correlation showing the
eultures giving the same to be strongly typical. 10 out
of the 11 cullures giving perfect agreement in the media
aslso give perfect correlstion with all classifications.
Only in 3 cases out of the 27 does the classifications help
overrule the indication of the 4 media.
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Txplsnation of the Tebles. Page .
Table 3. Pure cultures im levine's Classification(also atyp.)

The Voges Proskauer(V.P.), Nethyl Red(},.R.), Urie Acid,
motility and gelatin remotions were considered as primary
and any deviation fron the specified resctions caused the
gulture to be classed as stypicel. As shown in the table,

10 cultures are EXtypical while 17 cultures ore classed
as atypical and are divided inte 11 groups.

Ascording to Tevine(pg 37 Bulletin 62 Iown State College)
this large variation isc to be anticipated. *A very serious
objection to such clapsifications as those of lMasConkey,
Bergey and Dechan, and Jackson is their extreme flexidility
and complexity ;for as the mmber of fermentable substances
or other characters observed inereases, the number of XENEEX
“varietien® increases geometrically {appromehing infinity)
and soon produces a most unweildly scheme., Thus for eight
characters there are 266 poseible combinations or®varieties®.
This mumber rises to 1,024 with 10 characters and to 65,636
when 16 teots ave considered.® This does mot spply closely
to levine'S Classification for ordinarily the characters
are constant and the classifiecation covers a large growp
of K orgenisms. But there is known to exist(especially on
first isolations) small groupe of atypical reacting
organisms. A special study is made of this by Pahlman and
Sohn{ Journal Americsm Water Worke Asen., Mareh,1924)
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Explanation of Tables, Page 3.
Iakle 4, Py Pahlman and Sohn in " Colommaerogencs
differentiation at Cincinnati® Journal Am, W, ¥, Assn.,
¥arch 1974, Atypieal cultures were given especial study
by these men and the results obtained after repeat and X
rejuvenated tests 'm noted in the tables, Only 4 reactions
ere used; V.P., M.R., Uric Acid, and Gelatin liquefsctien,
Of the 27 culturee; EXXEXO are typiesl B.coli and 7 are
typieal B, serogenes. This makee 59.3% typieal.
Iakie §. Vinslow, Kligler & Rothberg, 1919.(Jour. Raet.IV, 429
The 27 pure oultures based on duleitol,saliecin,lactone,
saccharvse, V.P., M.R,, Titemus ¥Milk, indol, motility and
gelatin reactions, give 6 typical cultures and 21 atypieal.
Takle G, Epecies X of genera Escherichias and Aercbacter
of the tribe bscterese, ascording to Pergey's Manual of
Seterminative Bacteriology, 1923.
Table 7. Detailed tests of 21 i{sclated ocultures. Thewe
sultures were carried along in parallel tests with the seme
medis batches as the 27 pure cultures. At a late test they
were to be definitely or doubtfully contaminated, bdut they
are retained in the data for their value as sheck tests.
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Explanation of Tebles, Page 4.

Tebles 8 and 8. Iactose Gas Dats from 139 Water Samples.
The data is summarized st the bottom of EK Tadble 9,
Zedbles 10, 11 & 12, DTata on 106 culturee accoxrding

te Juckson's Classification. Due to the rather low value
of correlation of medis used in this classification as
compared with Hethyl Red, Veges Proskauer, and Uric Acid
this dats is not as important KEXENEIXIERERYX as 1o the
more complete data of the 27 pure cultures,

Isble 13, Map of the Rolla Cuadrangle,
Zebles 14, 315, 16 & 17 Sectionsl maps of part of Rolla
ouadrangle, Topographic Maps showing the location of the
various weter sample sources., The data on losation of
eprings given in this thesis may be of future value in
comnection with speeial studies, s0 all data of this mature
hes been included. |

SUMMARY OF THE TOTAL FUMBER OF MEDIA TUBES AND PIATES
INOCULATED AND STUDIED IN CONNECTION WITH THIS XXNXX THASIS,
Agar Slants(plsin) 84; ZosinMethyleme Flue Agar, 170;

Tnde ager, 40; Hesese Agar, 83; Iactose tubes, 860;

Puleitol tubes, 170; Ssccherose{Sucrose) tubes,138;

Saliein tubes, 94; Dextrose{Glucese), 564; Gelatin Stabs,54;
Titoms Milk,54; Indol(broth), 108; Methyl Red{broth),B4;
Urie Acid, 64; Smith Tube Dextrose, 20; Citrate, 20.

TOTAT. TUBRES AND PLATES INOOULATED I8 1868,
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QORCINDYONS:
1. 48 to potebility of water Ly classifications.
rotadility of water fs determined largely by the abmence
of sewage contaminstion. Umually, lsctoss fermenting Lacterin
of the colonepersgenss group sreé sought for in testing for
sevege contemination, The absence of lectose lermenters io
conoidered ae direot evidence of potability, The presence of
lectone Termenters of the solenegercgenes group, however,
dows not direatly indisste sewsge pollution, as B, Aerogenes
is widely distrituted in nature and rerely is of fecel origis.
The elsesificetions of MaecConkey, Jeckson, Levine,

Pahlwen and Zghn, ¥inslow ¥iigler & Rothberg, and Pergey's
¥emual, all attapt to cleseify organisms of this group end
to relate these classes to their habitat. The suthor hes
been unable to cluosify NaoConkey's typer secording to habitat
‘¢ hee givem that clasviffcation mo further study. Jackeon
classes the dulcitol ges formers, P comsmnis and B,
commnior 8s of focnd origin, Toking as of fecal origin the
wajority indicntore of the V.7,, ¥n,, Uric seid, and Citrate
resctions{end vice verse for non-fucal),Jeckson's
classification gives 61¥ correct results, sut of 23 of the
pure cultures, DBergey's Nemusl gives s greatly modified
elasnification of this PENNXK colomeserogemes group and

as there is no backing of & large muber of tests snd of

the serrvesponding stetisticel data, the nuthor could meke
out very 1ittls diffeventisl velue for this grouping.



COEGIURRONS; Page 2,

1. & %o potabiliity of weter by classifications. (Comt),
The 10 resctions of ¥imelow, ¥iigler & Rotlberg gave only
¢ typicol orgeniems cut of the 27 pure cultures. levine's
olansifiontion nnd Kthat uoed by Tehimen and Sohm eve
both based on statistionl ptudies ond sre the only AXKEXX
clasaifications of sresent day use, Fowever, their benefit
i limited by the =umber of atypieel cultures which appeor
from the plating wethod of isclation. levine with five
resotions, ¥.R,, V.?., Uriec 2cid, Notility and Celstin
liquafection gives 17(63%) etypiosl owgsniems out of the
29 purei{plated) culturee, Bahlman end Sohn with X.R,, V.P.,
Urie Acid end Celetin ligquefastion gives 12(43%) stypiesl
organionms out of the 27 pure cultures. It might be noted
hore that oll clsenifiostions (where typioal) and all
medin guve identicsl origin indicstions im 10 out of the
27 sultures. Five were showm to be of fecal and five of
nonefoesl origin. Compidering the lack of indication
{often amounting to more than 50F) due te the atypioml
reaotiono the author balieves thet he has ae valuable an
indicator by tuking s mejority indicetion of the four NEEEXE
reasctions, M.R,, V.P,, Uric Aoid and Citrste medium,and
letting that determine the origin{fecal or monefecal) of
the eulture.,
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CCHROLUBIONEs
f. Hifferential volus of the teals.

farge gropp ostudies by levine, Voser and others in
connection with Methyl Red, Voges Proskeuer, Uyie Zeid and
Citrate renctions have shown them to be of primnry welue
as differentinl tecte(for fecsl or nonefeoel origin). &t
present motility, iandel production and ges pyoduction
from cartohydrates are in o secondary pluce with respect
to differential walue,

In 23 out of the 87 pure oultures the M.R,, V.P,, Urle
Aodd end Citrate renctions gave majority indicators for
either fecal or nonefocal origin{in ths 4 othor cultures
the indications were 2 and £). Citrete gave the correct
{(majority) indication in 12 cultures; Uric Acid,in 29
eultures; Nethyl Med,in 21 culturesjend Voges Proskauar,
in 22 ewiturev. The almont perfect correlation of the
K.Re and V.7, renctionms fits in very well with studios of
recent tests., Very likely sbout 708 of the £3 cultures given
DIEESXBEN hexe ere of the origine indicated. This leaves
the fleld of fecsl and non~fecnl organisse of this group
very loosely indicatod., Them,,udded to this it is seen
that there is practically no differential test for the
organiems of this group that ore of hwman snd lower
anianl fecel origin, then the prodlem is truly a difficult
one.
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