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SOME NEW AMERICAN WATER MITES. 

Frontipoda americana nov. spec. . 

: | RUTH MARSHALL. | 

| , | (Plate I, fig. 1-8) . 

: | The genus F'rontipoda has been represented until recently by | | 
| one species only #'. musculus (Miill.). This, however, is found ( 

| widely distributed over Europe. In 1911 Dr. Halbert found a 
| ‘new species in Ireland, which he calls F. carpentari; and in the 4 

same year, Dr. Karl Viets deseribed another new species, F'. oxo- 
a | _ idea from Africa. There is now added an American speciks; 

this will probably be found to be widely distributed. It has al- Ny 
ready been found in four places in Wisconsin (near Spooner, | 

Cable, Delton, Madison), and in small pools near Ludington, | 
: Michigan, by the author; by Dr. E. A. Birge at New Orleans, and 

| in collections from Sebago Lake, Maine, received from Mr. A. A. | 
| Doolittle. In all, twenty-four individuals have been examined. a 

So far no other American species has been described. 

) The most striking peculiarity of these water mites is the great | 
compression of the body laterally. Moreover, the epimera are — | 

| ~ so completely united as to leave but traces of their outlines, and oe 
| the shield thus formed covers almost the entire ventral surface, 

and even extends over the lateral surfaces to very near the 

| | center of the dorsal side, leaving but a narrow furrow extending } 

_ from the region of the eyes to the posterior end. The genital { 
area lies almost completely surrounded by this epimeral shield, a 

the medium posterior parts of the last epimera not quite ap- | 
| proaching each other. The eyes lie close together. The genital 

cleft is guarded by two long flaps, and each has three elongated | 

acetabula. | : }
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The legs are short, and their position is another striking pecu- 

harity of the genus. The posterior ones have been pushed for- 

ward so that they come to lie almost in the same straight line 

with the palpi, one above the other on the sides of the body. The 

first three pairs end in claws; the fourth ends in a long saber- 

like spine. The palpi are small, and the fifth segment is cleft 

| at the end. 

F.. americana resembles F’. musculus, but it is smaller, and it 

differs, moreover, in several details from the European form. 

Its length is about 0.51 mm., and the color is yellow green on the 

dorsal side, yellow on the sides. The eye region projects con- | 

spicuously beyond the anterior border of the body, and the pos- | 

terior end has a similar, though smaller projection. The palpi | | 
oe are stouter than in Ff’. musculus. . 

A pair of large glands, like those described for the genus 

_...... Lebertia were found, the tubes opening on the capitulum. 

Lebertia distincta nov. spec. | 

! a (PI. IT. fig. 21-23) | 

This new species of Lebertia was found, a single individual, in | 

Sebago Lake, Maine, Aug. 1911, by Mr. A. A. Doolittle. The 
a epimeral shield somewhat resembles that of L. porosa; but it is 

more extensive and more completely encloses the genital plates. 

The outlines of the fused epimera are not so fully obliterated as | | | 

in most species of the genus, a character which has suggested the | 

specific name. The genital area is elongated and widens precep- SO | 
tibally at the posterior end. The body and plates are finely pap- | 

_illiated. The palpi are rather slim and bear a few coarse hairs. : 
The first pair of legs have no swimming hairs, the second and 

_ third have a few short ones on the fifth segment, while the fourth _ 

have a few on the fourth segment. All of the legs bear bristles : 
| The body is about 0.92 mm. long. The color was destroyed by | 

the preserving fluid. | 

oe Arrhenurus elevatus nov. spec. — 

| (Pl. I fig., 12-15; Pl. IT, fig. 16) 

This species closely resembles A. longicaudatus Mar. in the © | 

possession of a long slender appendix; but it differs conspicu- 4 

| ously from it in the greater height of the dorsal hump on the |
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| middle of the appendix. In addition, the area inside of the dor- 
sal line is depressed, not elevated as in the related species; and in 

the small structures on the end of the appendix on the dorsal 

side the two species do not agree. The palpus is characterized 

by the great length of the saber-like hair on the fourth joint, and 

by the presence of a small bunch of hairs on the inner side of the 

second. 

But one specimen is known; this was found in Sebago Lake, 

Maine, Aug. 4, 1911. The entire length of the body is 1,28 mm.; 

the color is orange green. 

, Arrhenusus crenellatus Mar. | 

| (PL. I, fig. 9-11) | 

In collections from Sebago Lake, Maine (Aug. 4, 1911), there 
| were found six males of this species, and one female which exam- 

ination of the palpi proved to be A. crennellatus also. The epi- | 

| mera of the female are like those of the male. The wing-shaped | 

- genital areas completely enclose the genital plates as shown in /f 

Oo the figure. The dorsal enclosed area is an oval of the usual form. " 
a The second joint of the palpus of this species has an area of fine 

hairs; the former description of these hairs (1908) as blade-like 
is now found to be anerror. The color of the preserved female is Jf 

a dull yellow; the length of the body: is 0.87 mm. 

| : | Notes on the Arrhenuri | 

Collections made since 1910 (the last published notes on the 
genus), together with collections from the East very kindly con- 

| tributed by Mr. A. A. Doolittle of Washington, D.C., have added 
- one new species to the genus and the female of another species, 

- as already described, while the range of still other species has 

been extended. Some details of structure not given in earlier : 

po studies are given in the plates, and the list of species is given be- 

OS low. | - 7 | 
7 In pools at Epworth eight, near Ludington, Michigan, were 

| | found | | 

| A. scutulatus Mar. (PI. IT, fig. 17,18) 

| A. infundibularis Mar. (Pl. II, fig. 19) | | , 
A. scutuliformis, Mar., female, (Pl. IT, fig. 20.) 

| A. pseudocylindratus. Piers. | oo |
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A. semicircularis Piers. 

A. manubriator Mar. | 

A. marshalli Piers; found also in Lake Mason, Briggsville, 

Wisconsin . | | 
| A. megalurus Mar ; found also in Lake Mason. 

A. americanus Mar; found also in Lake Mason and at Urbana, 

Tllinois. | og oa 

A. magnicaudatus Mar, in Lake Mason. ee 
In Sebago Lake, Maine, there were found six species, all here 

recorded for the first time from this state: | 
A. crenellatus Mar. (PI. I, fig. 9-11) | | 
A. scutuliformis Mar. | 
A. marshalli Piresig. Be 
A, parallelatusMar, 2 | 
A. elevatus nov spec. (Pl. I, fig. 12-15; Plate IT, fig. 16) 

| A. americanus Mar; found also in Long Lake, near Sebago; | 

at Clinton, New York, and at Princeton, New Jersey, the first - 

record for the latter state. _ | | 

A. birgei Mar. was also found for the first time in New Jersey, | | 
at Princeton, Carnegie Lake; and A. major Mar. for the first 
time for Maryland in Carderrock pool, near Washington, D. C.
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| EXPLANATION OF THE PLATES oO 

PLATE XCII . 

Fig. 1, Frontipoda americana nov. spec., lateral view Oe 

| “ 2, Frontipoda americana nov. spec., ventral view 

“ 8, Frontipoda americana nov. spec., dorsal view 

“« 4, Frontipoda americana nov. spec., 1st leg 

| “ 6, Frontipoda americana nov. spec., 4th leg 
“« 6, Frontipoda americana nov. spec., palpi and maxillary shield 

“ 1, Frontipoda americana nov. spec., right palpus, inner side 

~~ §, Frontipoda americana nov. spec., surface markings, a, young 
adult; b, older adult 

_ 9, Arrhenurus crenellatus Mar., female, genital field 

“ 10, Arrhenurus crenellatus Mar., four joints of the left 4th leg, 

male — : 

“ 11, Arrhenurus crenellatus Mar., left palpus | 

“ 12, Arrhenurus elevatus nov. spec., dorsal view | 

“ 13, Arrhenurus elevatus nov. spec., ventral view : | 
“ 14, Arrhenurus elevatus nov. spec., lateral view | 

“ 15, Arrhenurus elevatus nov. spec., left palpus . 

| PLATE XCIIT 

Fig. 16, Arrhenurus elevatus nov. spec., left 4th leg , a | 

“ 17, Arrhenurus scutulatus Mar., right 4th leg ’ 

“ 18, Arrhenurus scutulatus Mar., right palpus — | 

“ 19, Arrhenurus infundibularis Mar., palpus 

| “« 90, Arrhenurus scutuliformis Mar., female, dorsal view | 

“ 21, Lebertia distincta nov. spec., ventral view | 

« 92 Lebertia distincta nov. spec., right 4th leg : : 

: ‘* 93, Lebertia distincta nov. spec., left palpus . 

: | Biological Laboratory, 
: Rockford College. | | fo



TRANS. WIS. AcAD. VoL, AVII PLATE ACI 

1 VA 2 
me gag 

so ) Y Vy Ty WV 
4 ; S mn 

. a we s LE) J 

| <P Aa ml a : 

| Bae SO _EG NH | 

wm = F/ . , 

: Ss. ) CON 3 

. Y ' . . 
4 

1 AX ON A) 
. | Lor " LeT | 

= 4—— Seer | 
| [KX QS 1) | 

a \y = | | SX 7 ‘ | 

Ck US| | ON y y 
ff. 

- 2 SA 
oO OS) . ‘ay a [a 

li Me.—~ 6 = 13 

|S &> a 14 | | 

- MARSHALL: WATER MITES



. . . 

: ‘' 

, . 

. . , . 

’ ; 

, ; . me ; . . . 

.



TRANS. WIS. ACAD. VOL, AVII PLateE XCIII 

Rex?” A ff SS Wet we 

AX 18 ui, f | 

| | Sie | Y 0 . S\ we } aX 

‘ 2 if) 

22 S i | | | 

ZA _~ -» = - | 7D SN 

. ) ~ | | ' \ OA | | 

‘ L 

| 20 | / 3 \ a 
& . f\ 8 | ZI EX BD FF | 

| BY Ly 

SO a 

. | MARSHALL : | WaTER MITES . |



~ 
. . 

: . . \ 

. * 

. . - * 

. x 

i : 

.



Frost—Bacteriological Control of Public Milk Supplies. 13805 

THE BACTERIOLOGICAL CONTROL OF PUBLIC MILK 

SUPPLIES.* 

Wiii1am DopcE Frost 

i | . 

I. INTRODUCTION. | | 

The question of a safe milk supply is a subject on which much 

~~~ good bacteriological work has been done in recent years. There = = === ~ i 
is, however, a great deal still to be done before the bacteriolo- 

gist can check up and satisfactorily control the production of a 

sanitary milk supply. In the past little has been done in bacteri- | 

ological milk analyses beyond making a quantitative determina- 
tion of the bacteria present. Granting that this is the most im- | 

| portant single item that can be determined, it still leaves much | | 

_ to be desired. In times of epidemics special search is some- 
times undertaken for the suspected bacteria of disease. In cer- 

tain laboratories, tests are regularly made for the streptococci, 

-. but as yet there is no concensus of opinion as to what their pres- | | 

ence means. In other laboratories B. coli is sought for and re- | 

garded as an index of pollution. It is, however, still an open 

question whether or not it can be regazded with the same sus- 

Picion in milk as in water. Still again, Bact. welchii, in England | | 

particularly, is regarded as an index of fecal contamination. 

The necessity for reliable methods of differentiating pure from | 

contaminated milk is now all the more wrgent because of the 

widespread use of the pasteurizing process. Modern methods 

of pasteurization employ a degree of heat so little above the | - 

thermal death point of dangerous bacteria that the treatment of | 

milk in this way commercially will give a false idea of security 

| to the consumer unless the sanitarian can quickly and accurately _ | 

determine any failure to sufficiently heat the milk. | 

* Submitted as a thesis for the degree of Doctor of Public Health, 

Harvard Medical School, Boston, Mass., May, 1913. |
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This investigation was undertaken with the following pur- 

poses in view: first, to study, criticise, and, if possible, improve 

some of the bactericlogical methods occasionally used in milk 

work; second, to try out certain cf these methods on different 

classes of milks, with special reference to the ease and reliability 

with which they may he used to differentiate good (or safe) 

from bad (or dangerous) milks; third, to determine, in a general 

way, the conditions of the milk supply of a large city by means 

of the technique selected. 

II. BACTERIOLOGICAL METHODS OF MILK ANALYSIS. 

| | A. COLLECTION OF SAMPLES. 

| DESCRIPTION OF COLLECTING Case. It seemed necessary to 

have considerably more milk than could be collected in a test- | 

| tube such as is provided fov in the milk-collecting outfit of the ~~ 

Boston Beard of Health, cr that used by Miss Schroeder in her | } 

work for the New York City Board of Health work.* | 

: Four ounce bettles with meta! caps which serew on and which 

are ordinarily known as oil sainple bottles were used. In these | 
bottles about one hundred cubic centimeters can be placed and | 
still leave plenty of rocm for shaking. OO 

As a carrying case a fiber handbag was secured, 8 inches wide, 

8 inches high, and 16 inches long. Inside of this a copper box 

was fitted, somewhat smaller than the bag, and so arranged that | 

| there weuld be an air space all around it of an eighth to a quar- 

ter of an inch. The hox was divided into three compartments by- | 

partitions, one to contain eighteen of the above bottles, held in 
| place by a metal rack. This rack can be collapsed if necessary, so 

| that pint milk bottles can be carried. Another compartment is 

| for ice, and the third, rather narrow and the full length of the 
box, was fitted with a pipette case. This was held up to the top — 

by lugs, leaving an empty space below into which the used pi- 

| pettes can be placed. The pipettes used were sixteen.inches long 

| and made of glass or aluminum tubing, having about %4 of an 

| inch as inside diameter. The general arrangement is shown in 

the accompanying figure. Fig. 1, Plate XCIV. a 

| | _ * Jour. Infect. Dis., 11, p. 2. - |
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B. QUANTITAYIVE MeEtTnops. 

1. Mepia. The media used, agar and gelatine, were prepared 
according to the standards recommended by the Committee of 
the American Public Health Association.* The reaction varied 
at the time it was made and before sterilization from +0.7 to 
+1, 

2. DILUTION METHOps. 
: a) Water Blankst. , 

All laboratory workers know that ‘“‘water blanks,’’ made for | : the purpose of diluting the sample to be analyzed, change in | 
volume during the process of sterilization. The committee hav- 
ing in charge the preparation of standard methods of milk anal- 
ysis recognize this for they made the following statement: 
‘*In order that the bottles and tubes may contain 99 and9ee — | ‘respectively after stezilization, they should be filled a little above | , these marks’’.t No one, however, seems to have determined just 
What this logs amounts to or how it can be avoided. In fact, 

| there seems to have been little or nothing written on this phase 
of the subject of quantitative analysis. It is, nevertheless, an 

_ important matter for the reason that this is one of the steps 
that ought to be precise. Certain factors are in the nature of 
the case indefinite, as for instance, inherent errors in sampling, 
the probability that certain colonies are descended from a group — | 
of germs rather than a single one and the difficulty of measuring 
very small quantities of fiuids with the pipettes used. For this | 
reason it ig very important that appreciable errors in technique | 

| should not be introduced where it is possible to avoid them. It | 
seemed worth while, then, to determine the extent of, the error | 
in this connection and how it could be avoided. oe 

| I. Loss of Weight in Autoclaving. | | 

<A definite amount of water, accurately determined, was placed 
; "In bottles; these were plugged with cotton and autoclaved and 

then the water remaining was carefully determined. At first | 

* Standard Methods for the Bacterial Examination of Milk. Am. : 
Jour. Pub. Health. | 

Standard Methods of Water Analysis. Am. Jour. P. H., 1912. ; | | } This section read before the Soc. of Am. Bact. New York. 1913. . 
~ Proc. Assoc. of Am. Med. Milk Commissions, 1910, Vol. 4, p. 242.
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the determinations were volumetric, but later, and principally, 

gravimetric methods were used. This was done by weighing the 

bottle empty and then adding a definite weight of water. After 

sterilization the bottles were again weighed and the loss deter- | 

mined to within five one-hundredths of a gram. In most of the 

) experiments eight ounce Blake bottles were used. These were 

filled with a hundred grams of water. The results obtained in 

a considerable number of experiments are shown in the follow- 

ing table: | | 

. TABLE a. 

 -_Loss of Weight in Autoclaving 100 Grams of Tap Water. 

a 

No. bottles seatast | Smaliest | Aygrage 

Bevvevcescererereercri |B eeaims | i srams | ie eee 

| Wess) Bs to | tO 

—_ Becccccernir  gt 6 ee Lo of 

Average total 108......ccccecsfeceeseeeceeeeseeee[eescesseeeeeeeeeee| 5.07 OF 5.07% 

‘ 
ee eee 000 

) : ‘It will thus be seen that the amount of loss is considerable and 

) | | variable. An explanation of these facts is sought in the follow- | 

ing experiments. 
. 

II. A Comparison of Several Different Autoclaves. 

} | The autoclave used in the above experiments was a large (No. | 

6) Kny-Scheerer Co. Steam Pressure Dressing Sterilizer (A). | 

To show that less noted was not due to any imperfections of the _ 

| _ particular autoclave or the method of using it, several other , 

| sterilizers were tested, and in most cases these other autoclaves 

| were run by the person ordinarily using them, and not by the 

| writer. These other autoclaves may be described as follows: 

| (B) A small size of the same type as above. | : 

(C) Similar in its general construction to the above but with- , 

out a name plate. The steam in this case was generated | 

| | _- by an electric generator. 
| 

Do — (D) A vertical cylinder after the French type. The steam is 

| generated from a layer of water in the bottom. |
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(FE) A Bramhall Deane autoclave. Steam from high pressure 

steam system. 

In the comparative tests the following results were obtained: 

TABLE b. 

Comparison of Several Different Autoclaves. . 

Loss in grams per 100 grams or per cent. 

Autoclave Ngpaarot | Opgagest | Smallest | average, 
Aiurcccccvccccvcccsecccees 123 8.8 grams 0.1 grams 5.07 grams 

6S) 1 BS oy BB 
D veccessccceccccsecenses 10 8.7 6.2  “ 7.733% : 
BODES 10 28  * 180" 2320 

ItI: Cause of Loss. | 

"Phe loss -by- evaporation is very-evidently due to the fact that... 

condensation of the steam filling the sterilizing chamber occurs 

| during the process of sterilization. This. permits the ebullition - 

) of the fuids being sterilized. Undoubtedly this goes on during 
the entire process but is perhaps most pronounced at the end 

after the steam has been shut off. When the autoclave is allowed oe 

to cool off gradually by shutting off the steam a diminished pres- | 
sure is produced. In autoclave A this varies, as determined by a 

| experience, from five to fifteen pounds. Under these conditions 

of reduced pressure it would seem that the hot fiuid must boil 

with great vigor. If, howevez, the loss were due solely to the 

boiling at this time, the amount of liquid lost would be independ- | 

ent of the time of exposure, but this is not in accord with the 

facts observed. It was found that a series of bottles autoclaved 

for five minutes and allowed to cool slowly, lost on the average 

4.8%, while another series run under exactly similar conditions, 

but for an hour and five minutes, and allowed to cool slowly, 

lost 7.6%, or nearly twice as much. | | 

| IV. Prevention of Loss by Use ef Closed Autoclave. | 

A little reflection convinces one at once that it is possible to | 

prevent this ebullition by closing the autoclave while cold and 

keeping it closed until the process of sterilization 1s completed — 

and the autoclave cooled down, thus retaining air. It has been ©
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the custom of various laboratories to use the autoclave in this 
manner for the purpose of sterilizing blood serum, and it is very 

| evident that the boiling of the serum must be absolutely pre- 
vented here. The following table gives the results when this 
method is used: : 

TABLE ¢. 

Loss in the Closed Autoclave. 
a 

Number of bottles | Greatest loss. Smallest = Average. " 

: | ee ’ 0.4 grams 0.1 grams 0.26 grams | | Wee I) oa o1° 0.2600" 
1. Icy 88 a1 «foe WO... eeeeeeeeeeeeeef OB 0.0 * 0.27“ 

| Total Scent AS Be 
ee 

| _ It will be seen from the above table that there is very little | 
loss when the autoclave is run in this way, namely, only 0.3 of f 
one per cent. | | | 

| | V. The Efficiency of the Autoclave Containing Air and Steam. \ 
| _ The question, then, naturally arises, does the autoclave steri- 

| _. lize when run in this manner ?—i. e., can it be relied upon to | 
| sterilize? The following experiments bear upon this point: — 

. The autoclave (A) was run for 20 minutes at 15 lbs. as in the ; 
; previously described experiments, and several tubes of freshly : 

| prepared and unsterilized bouillon were run with each lot of | 
| bottles. The bouillon tubes were then put in the incubator at 

: | 37° C. In all cases the tubes remained sterile. Attempts were 
| then made to test the efficiency of this method of sterilization, 

| more thoroughly as follows: Bouillon was made in the. usual 
| way except that it was allowed to cool down and was then in- 

7 fected with spore-bearing material; namely, street dust, chopped 
hay and sewage. It was then filtered through paper and run | 

| into bottles and autoclaved. All ten bottles remained sterile 
a for many weeks. As proof. of the fact that the material was 

' difficult to sterilize, bottles were filled with the same bouillon 
heated in the Arnold steamer on three successive days, for from | : 

| 30 to 45 minutes and incubated. Out of twenty bottles so run, | 

, - four developed growth. Another autoclave (B) was closed. up 

eold and run for 20 minutes at 15 lbs. and failed to sterilize any 
| of the twelve bottles so heated.



Frost—Bacteriological Control of Public Milk Supplies. 1311 

It would thus seem that the effectiveness of different auto- 

claves varies when run in htis manner and that considerable 

work would have to be done with a particular autoclave to de- 

termine whether or not a single exposure is effective and, if so, | 

the time and pressure required. It seems certain, however, that 

two exposures on consecutive days would always be effective, es- 

pecially if the bottles were put in the incubator between heat- 

tings. Whatever the method of sterilization employed, it seems : 

desirable to use bouillon or peptone water instead of the water 

in these ‘‘water blanks,’’ especially if they are to be carried 

about in portable outfits, in order that the danger from contami- 

| nation by growth in them may be readily detected. 

| VI. Loss Due to Evaporation on Standing. 

| It is a matter of considerable convenience, especially in the | : 

smaller laboratories, to sterilize a number of these “‘water | 
blanks’’ at once and store them ready for use at any time. If | | 

this is done it is important to know the rapidity with which 

, evaporation will take place on standing. The rate will depend 

upon a number of factors, such as the size and shape of the os 

bottle, the size of the mouth, the temperature of the room and 

the humidity of the air. In regard to the size of the bottle, it 

is probably only necessary to consider the area of the exposed _ 

surface compared with-the volume of the fluid. On this account 

a tall narrow bottle is better than a broad one. Likewise, it 1s | 

apparent that a narrow bottle is more desirable than a wide- | : 

| mouthed bottle. The amourt of evaporation from one hundred 

- eubie centimeters in an ordinary eight-ounce narrow-mouthed | eo | 

Blake bottle is shown in the following table: : 7 

. | TABLE d. 

_ Loss due to Evaporation. | 

sos |tomidae | dts | tgsggeye [mottos] 

¢ fgg [pee | ee | one [iia 
ee ee eee 

This evaporation might be prevented by the use of glass stop- | 

pered bottles. Such, however, are not satisfactory for other 

 weasons. The same end can be attained by the use of cotton |
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stoppers and a paper can. It should be noted, however, that 
there was practically no checking of evaporation by the use of 

; thin paper caps in the experiment described above. The use of 
waxed paper or tin foil will be found efficient. Except for the 

| trouble in opening, a very satisfactory procedure is to dip 
, the cotton plug in melted paraffin. My own suggestion is that 

the mouths of the bottles be plugged with a cork stopper covered 
with a thin layer of cotton such as is used by the Boston Board» 

| | of Health laboratory in their blood serum tubes. This reduces 
| the opportunity for evaporation to a minimum, while allowing 

for the necessary interchange of gases during sterilization. 
The neck of the bottle is then covered with paraffin paper, 

tied on with a string, this, of course, to be done before steriliza- 

} tion. When the bottle is to be used this paper cap is to be care- 

fully removed and kept and then when the dilution has been 

made the cap is to be placed over the neck and the plug used to 

press the paper into the mouth of the bottle. This closes the A 
| bottle as effectively as a glass stopper and allows thorough shak- 

| ing of the sample—a matter of prime importance in quantita- / 

| tive work. Fig. 2, Plate XCIV. 

—  b) Dilution Scheme. Milks need to be diluted before they 

are plated. For certified or pasteurized milks a dilution of 

) 1-100 is usually sufficient. Milks of the inspected class fre- | 

pO quently need to be diluted 1—1,000, while raw market milks need : 
to be diluted from 1-1,000 to 1-100,000. The scheme indicated / 
in the following diagram (Fig. 3.) gives at a glance the proce- 

1-10 I- 100 J-1,000 I~ 10,000 

Fig. 3. Dilution scheme. | . 

, dure necessary to obtain the desired dilution. A microscopical 
} | examination of a milk by the Stewart-Slack method is sometimes — 

| / | of value in determining the dilution needed for a particular
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sample. Unless this is done it is necessary to make more than 

one dilution of each sample of milk. | 

ce) Use of Pipettes. 
| 

I. Different Forms. The pipettes used for milk and water 

work vary in length, diameter and shape. The longer and nar- 

rower, of course, the more accurate the graduations. Some of 

| ‘the pipettes used are graduated with one mark and deliver 1 c.e. 

_ Others have two marks the right distance apart to deliver one ¢.¢. 

Frequently the graduations are in fractions of a ¢.c. as tenths or 

hundredths. Some workers also measure fractions of acc. by | 

counting the drops delivered to the c.c. by a one or two mark , 

pipette, and then take the desired number of drops. There 

should, pezhaps, be no dogmatic statement made in regard to 

the size, shape, graduation, etc., of the pipette. But it has seemed | 

oe worth while te make some comparisons of the different forms, ee 

and especially the influence of the point or delivery end, since | 

‘some laboratories have recently introduced and used perfectly | ) 

| straight tubes, not at all narrowed at the end. See fig. 4. | | 

rt of | 
1) ia | 4 

| | i | 
| . 

! | A | | B C | | 

i | 
. | i 

| ry | 
ryt | 
i tty 

| | Ly . 
ra 1 | | 

. ry ty 

td L | | , 

. i i 1 | 
i t | 

a | I | 
| ty : 

\ 4 i | : 3 

i \ | 
| | i" A if 

Fig. 4. Forms of_pipettes. A. Ordinary form of pipette used in milk and: | 

water work. B. Form suggested for use with “Pipettometer”’. D. Pipette 

used in New York City Board of Health. 

The accuracy of these was tested in the following manner: 

One c.c. of a certified milk was added to 99 ¢.c’s of sterile wa- | 

ter, thoroughly shaken, and then 4 ¢.c’s were taken out consecu- . | 

tively and plated, using first a pipette of ordinary form, and |
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then the ‘‘tube’’ pipette. The plates were grown at room tem- ) 
perature and counted six days later. There were only a few 

'  eolonies on the plate and all were, therefore, counted. 

Ordinary pipettes, plate Lc ccc eee e cece ees e cesses 78 colonies 
Plate 2 we. ee ccc ccc cece cece ecces WG colonies | Plate 3 oo... c cece cc ecccce G5 colonies 
Plate 4 Lok. ccc cece cece ccc cece 77 colonies Tube pipettes, Plate Loo. eee cece cece 68 colonies 
| 02) nS | colonies | Plate 3... klk cece cece cece cc cc ccees 84 colonies | Dlate 4 oo. cc cece cece eens 73 colonies 

The percentage of variation in the first set was 17 %, in the - 
second case it was 84%, or practically five times as great. - 

The shape of the pointed end and the size of the opening are 
matters of some importance. The smaller the opening the more 
accurate the pipette. If the point is drawn out fine, the less | 
fiuid is likely to be taken up hy it on the outside of the pipette 
to run down and increase the volume of the discharge. On the 

| _ Other hand, such points are easily broken and furthermore, if J 
) | cleaning solutions are used, there is the greater probability that / 

| the chemical may not be perfectly washed out. Again, such " 
pipettes are slower and require considerably more time. It | 
seems reasonable that such pipettes should have an opening of 
about 2 mm. and should be drawn out to a point and not merely 

| rounded off in the flame. — So _ 
II. Method of Cleaning Pipettes. The matter of cleaning ; 

: pipettes is of considerable importance, not merely because they | 
ought to be kept bright and clear, but because, especially when | 
they are used for milk, they become greasy and do not deliver 
all of their contents since a part of it sticks to the sides. 

It is the custom in many laboratories to clean these pipettes 
by immersing them for several days in a cleaning solution made | 

| from sulphuric acid and potassium bichromate, then washing 
| them in water, or first in aleohol and then water. This requires 

, | several days. Some experiments were made for the purpose - 
of determining whether or not it would be as satisfactory to - 7 

. | clean the pipettes well in soap and water and then sterilize them 
| _ ata high degree of heat, say 250° C., for a time in order to dry 

| distill the organic matter. This method does not seem to suc- : 

ceed, at least at a reasonable temperature within a reasonable 
length cf time. | | | | |
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Other pipettes were carefully cleaned with soap and water 
and then immersed in alcohol for a few minutes, dried, and after | 
sterilization in the dry-air sterilizer for 1 hour at 150° C. were 
found to be free from grease and entirely satisfactory. 

It seems, then, quite sufficient in cleaning pipettes to get them 
bright and clear by the use of water or Soap or soap-powder, and 
then immerse them in alcohol for several minutes. When dry 
they are then ready to be sterilized. 

Itt. A Mechanical Volumetric Pipette, or Pipettometer. The 
_ pipettes used for the purpose of diluting milk are of various 

types. Those carefully graduated to tenths or hundredths of a 7 
c.¢., and frequently used, are expensive. With ordinary 
pipettes there is the danger that in using them the saliva may run 

- down into the material being measured. This can be prevented 
by inserting a small plug of eotton in the end that is put in 

~~ the mouth. It requires a good deal of time to “put in the 8 © 
plug and later to take it out. Another danger, where the ma- | 
teria! worked with ecntains pathogenic germs. is that these may 
be accidentally sucked into the mouth—a catastrophe that has 7 ) 

| too often brought dire results to laboratory workers. The follow- 
ing simple devise obviates many of the objections raised as ap- , 

. plying to the use of pipettes in general, and will be found use- | 
ful for routine as well as special work, if not on all occasions. | 

, It was suggested by the pipette holder described by Rosenau* 
ana may be considered a modification of it. It ean best be de- 
scribed by reference to the accompanying figure. Fig. 5. | 

A is a wocden support with a short arm on the left, and a | | 
broad are on the right. The whole is supported by a heavy | 
base A. On this is a bent glass tube (a, b, c, d) with a flexible | 

| Joint at c, and a bulb at d. This tube is filled with mercury 
, from e to d. When the arm (B) is moved to I, the mercury | | 

stands at 1.0, and when the arm (B) is lowered to II, the mer- | 
. cury stands at 0. The end of the glass tube (at a) is fitted with 

a rubber tube into which a pipette may be readily slipped (g). | 
The apparatus is used by raising the arm (B) to I, a vessel con- | 
taining the fluid to be drawn up into the pipette is brought up | 
to the point of it and then the avm (B) is lowered to II. In this 
way the fluid is drawn into the pipette. It can then be dis- , | 

_ charged in whole or in part by raising the arm (B). The gradu- 

| * Hyg. Lab. Bull. 21, Gov’t. Print. Office, 1905, p. 62.
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ations on the tube b, ce, e must be made by discharging water 

into the pan of a fine balance. In this way the 0.5 and 1.0 c.c. 

points can be determined. It wil] be accurate enough to meas- 

use off the intervening points. At first thought it might be sup- 

posed that all that it would be necessary to do would be to put : 

a carefully graduated pipette in between b and e, but in practice | 

it dees not work well because the weight of the fluid in the 

pipette rarifies the column of air between a and the mereury at. 

e, so that it does not take up quite all that would he indicated. 

I. 
—— o : | 

: a Ps) , 

9 
3 5 

7 
G 6 “a. B 

e | 5 

| H 4 | ; . : 

3 G7 (| 
) lo B | | 

| | ' Z tt. | iL 
| C. iro / 

| QH 7 A | 

| FRONT _ SIDE ( 

: | SCALE I=Scm. a 
| Fig. 5. Pipettometer—detail drawing. 

| ‘When the graduations are once obtained it is then possible to | 

| measure any fluid very accurately that has practically the same 

specific gravity as the fluid used to make the graduations. | 

The chief value of such a piece of apparatus is that in addition : 

to preventing the danger of saliva getting into the fluid handled, 

| and of handling pathogenic germs, it is economical in that it | 

| makes possible the use of simple tubes instead of pipettes. These 

tubes can be readily made by even the unskilled in glass blowing. 

| An additional advantage in the use of this apparatus is the fact | 

| that no error is introduced by the use of pipettes not perfectly |
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clean and free from grease, since a definite volume is pushed. out. 

If some clings to the sides more will be pushed out in its stead. 

d) Ring Method (Schroeder). 

In regard to the ring method of securing small fractions of a 
c.c. of milk, Dr. M. C. Schroeder of the Research Laboratories, 

Department of Health, New York City says: ‘‘It was found af- 

ter a number of experiments that a small 14 in. No. 20 japanned — 
curtain ring would take up within 5% of 0.01 c.c. of milk, and 

by dropping this ring full of milk directly into the melted agar | 

tube we could eliminate one or more of the dilution bottles and 

thus save labor and a possible source of error. The rings are | 

dipped into the milk by means of a platinum hook and dropped 
directly into about 8 ¢. c. of nutrient agar held in the tube.’’— | 

Schroeder.* 
An attempt has been made to determine the accuracy of these 

_. eurtain rings as volumetric devices. This was done first by dew 
termining the weight of such rings before and after being filled | 
with milk. Sensitive chemical balances were used. Several 

weighings follow: Two rings were balanced, then one of the 

pair was dipped in milk and weighed: © . 

1) Weight required to balance again......eseseceecseeeces 0.008 gms. 

2) Weight required to balance again.........eceeeseeeeces 0.008 gms. 

In another series: 

3) Weight of ring and milk was found to be............. .054 gms. 

Weight of ring after washing and drying............. .044 gms. 

Weight of milk taken UpP......cccccccccccceccccceeeee sOL Sms. 

: 4) Weight of ring with milk .............-ccceeeeeeeeees .054 SMS, 
Weight of ring after washing and drying............. .043 gms. 

Weight of milk taken UP.......ccscecsececccccceseeee O11 Ems, 

CuLTuRE Tests. A Certified milk was used. After a very thor- 

ough shaking five rings were dipped into the milk and plated. 
Four of them were put into the Petri dish. The other one was 

dropped into the melted agar in the test-tube and then this tube - 
of agar was poured. The results follow: | 

| 1) Developed ......cccccccccccccccccecccccceees 50 colonies 
2) Developed .......ccccccccccccscesceccecsccee 24 colonies 

. 3) Developed ......cccccccccceccesccccccesecees 25 Colonies 
4) Developed ........cccecccccsccccecccescceess 9 Colonies 
5) (In test-tube) developed.........seeeeeeeee-- 27 Colonies 

* Jour. Infect. Dis., 1912, 11, p. 3. | cea | | 

Ten ~ eats i. ° ; ee eee _—— Te weet a
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The average was 27 and the percentage of variations 152% One 
e.c. of the same milk at the same time was put with 99 ce. of 

sterile water, thoroughly shaken, and from this four plates were 

made which gave the following results: 

1) Developed .... cc ccc ccc ccc wc cece reece eseeses 78 COlONieS 
2) Developed ............ ccc cece eee ceeecececees 76 Colonies 
3) Developed ......... cece eee e eee eeccceeeees 65 Colonies . 

a 4) Developed ...........c cece cece ceeeeeeeceeeee 77 Colonies | 

The average number of colonies was 74, and the percentage of 

variations was 17%. | Gj 

Comparing the two findings it is seen that the ring method de- 

veloped 27 against 74, that is, only about a third as many as the 

standard method, and whereas the standard method showed a 

variation of 17%, the plates in the ring method showed a 152% 

| variation among themselves. | 

The reason why the rings take up practically .01 of a gram of 

milk, but deliver cnly one-third of this amount, judging from | 

the bacterial count, is because the rings are hollow and hold back [ 
. the milk, and also because it is difficult to wash out of them all - 

of the bacteria. | | 
| 3. IncusaTION oF CULTURES. The question of the best tem- 

perature at which milk plates should be incubated is, it seems to 
me, still an open one. The New York Commission, the Milk 
Committee of the American Public Health Association, as well as __ 
the Committee on Standards of the American Association of 

Medical Milk Commissions, have, nevertheless, all decided in OS 
favor of the 37° C. count. The chief reason for this is, no doubt, 

that the results of an analysis can, in this way, be secured some 

| days earlier than they can at a lowar temperature. It is my ex- 

| perience, however, that a larger number of bacteria always de- . 
| velop at a lower temperature, say 21° C., than at 87° ©. 

In the present investigation the temperature of the ‘room 

| (21°C.) has been employed exclusively. Any results not so ob- 
| _ tained are definitely marked. The plates were counted after _ 

they had been grown for at least 5 days. The temperature was | 

| regulated quite closely, see chart, Fig. 12, as an example of the 

_ temperature variations. The reason for the use of this tempera- . 

| ture was a desire to get the maximum count. A strong argument 

! for the use of a low temperature in milk analyses, where it is im: 

| portant to determine the general character of the bacteria, is
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developed in a later paragraph, where it is shown that a curve 
representing the rate of development of the colonies in a good 
milk is quite different from the rate of development in a poor 
milk. See p. 1337. 

4, Counting CoLonts. a 
a) Methods. The plates were all counted under a five inch 

. reading glass, and all of the colonies were counted including the | | 
lactic acid or pin-point colonies. | Where possible, the entire 
plate was counted. On heavily seeded plates as large a propor- 
tion was counted as possible. The plates were always run in . 
duplicate and the average taken. <A self-registering hand | 

_ counter was used to minimize errors due to personal equation. | | . 
b) A New Form of Counting Apparatus. During the course _ 

of the work a new form of counting apparatus was constructed 
' which may be briefly descrihed as follows: It consists of two plat- 

___._ forms, one below for the Petri dish, B., and_one above to-hold-the 
magnifying lens R., Fig. 1, Plate XCV. The dish is supported | 
on a screen of fine wire with one centimeter meshes instead of | 

| the usual ruled glass plate. The dish is centered by a mechani- | 
cal arrangement which at the same time automatically indicates 
the area of the dish on a scale at the right, E. The lens is a five- 
inch reading glass. A metal shield prevents reflections from the 
surface of this. Below the lower platform is a black surface . 
which furnishes the proper background. It is also provided 

_ with a self-registering hand counter, F. 

: | C. TEsts For Bacitius Cont In Minx. | | 

I. MerHops. | | | | 
a) Uses of Fermentation Tubes. 

1. Lactose Peptone Bile. This was prepared as recommended, | 
‘put in Smith tubes, in which 25 ¢. ¢. were used, or in Durham a 

| tubes, where 10 ¢. ce. were required. The inner tubes, in the latter | 
case, were one dram vials 65 mm. long. In either case readings 
were made after 24 and 48 hours of incubation at 37° C. For 
measuring the amount of gas, a gasometer was used for the Dur- 
ham tubes, as well as for the Smith tubes. Fig. 7. | | 

IL A New Mediwn—Neutral Red Milk Broth. In this medium 
. the milk sugar is furnished by the milk itself. It was this idea,
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as well as the presence of the casein, that was thought to be @ 

desirable innovation. It is prepared as follows: 

10 grams of peptone and 8 grams of extract of beef are 

| added to 1 liter of water. When the peptone and beef extract 

have gone into solution, as a result of gentle heating, 500 ¢. ¢. of 

separated (i. e., fat-free) milk are added, and the reaction of the 

whole is then so adjusted as to bring the reaction to +0.7. Fit- 

teen cubic centimeters of a 1% aqueous solution of neutral red | 

isadded. The medium is then ready to be put into fermentation 

tubes and sterilized as other sugar media. 

| °y 7 (0 7 
| 

| E20" | 

YE 30" | / 
- ‘| i" 

| Bernt : ro sO | 

Sete tes . | 501 | | 

EERIE 60 

| PREY] TO» | | 

np p-—80 \ 
RAL] 9O0™ ¢ 

| Eee 1090 on | 

Fig. 7. Gasometer for Durham tubes. | 

In such a medium B. coli first coagulates the casein, then turns 

the medium in the closed arm yellow, forms gas, and also by its 

reducing action causes the whey or fluid part of the medium to 

| become fluorescent. The amount of gas formed by B. coli in this 

medium is considerably less than that produced in lactose pep- 

| tone bile, i. e., from 12 to 35% as contrasted with from 30 to , 

70%. In addition to this there are the changes in the milk part 

| of the medium as well as the changes in the neutral red. The 

| | advantages of this medium over the lactose peptone bile are first, 

; 7 the ease with which it is prepared, since the materials are prac- 

| tically always at hand in all laboratories, and second, the large |
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number of changes in color or ciaracter of curd which are signi- 

ficant, and third, a more constant amount of gas production. 

It appears to be worthy of further trial, and it is to be hoped 
that other workers will test its merits. : 

b) Comparisen of Smith and Durham Tubes, The Smith fer- 

mentation tubes are inconvenient in several ways as compared 

with the Durham tubes. They are more difficult to fill; they re- 

quire considerably more medium; they are difficult to store and 

hence are harder to handle in the sterilizer and incubator, and | 

| they are more time-consuming to clean. 

If the inner tubes of the Durham apparatus are of the same 

length it is not difficult to measure the amount of gas formed ; in | 

fact, a gasometer can be constructed and used exactly as with the 

Smith tube. The tubes used for this work were heavy walled | 

| ~ test-tubes, 14 inch by 6 inches, and a homeopathic vial of 1 dram - 

capacity and 65 mm. long. The gasometer used is shown in Fig. | 

| 7. | | 

OO ~The Smith tnbe was used exclusively in the early part of the == 

‘investigation, then, for a time, the two kinds were run in duph- | oy 

eate, and finally the Durham tube was used instead of the Smith 

tube. with equal satisfaction, so far as the results obtained were | 

concerned, and with much greater comfort. When the gas for- , 

mula is desired, or a titration of the medium from the closed . 

and open arm separately, then the Smith tubes must be used. 

When, however, it is sufficient to know that gas is formed, and. 

| about how much, the Durham tube is quite sufficient, and is very 

‘much more convenient, and saves medium. | 

e) Use of Endo’s Medium. The use of Endo’s medium for the a 

| detection of B. coli in milk has been tried by a number of | 

| workers. Kinyoun and Deiter, for example,* are very enthu- | 

 giastic over its use. Ford,t however, says: ‘‘The results were, | : 

- in general, not so satisfactory as those obtained from a dextrose 

tube”? It has been tried out in the course of my work, and a | 

| ~ eolumn is provided in the Tables I. and VIII. for the data ob- | 

tained. Towards the last its use was discontinued, not so much | 

| because it was thought useless, but because of the diffienlt tech- : 

nique it requires when compared with the use of fermentation - 

tubes. | | a 

* Am. Jour. Pub. Health, 1912, 2, p. 979, and also in personal conver- | % 

- sation. , | i 
+ Johns Hopkins Hosp. Bull., 1913, 24, p. 25. a
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The method of preparation followed was that suggested by 
Kendal! and Day.t Later, media made as above was neutralized 
biologically as suggested by Kinyoun and Deiter.* This method 
led to somewhat more satisfactory results due, it would seem, to 
the use of phenolthalein rather than litmus as an indicator, and 
consequently a more definite point of alkalinity. It seems, how- 
ever, unnecessary to neutralize biologically each batch of medium 
as suggested by Kinyoun and Deiter, but when the proper reac- 
tion has been determined this point can be satisfactorily secured | 
by the ordinary methods of titration. It would seem possible 
also to modify this medium and its method of use so that it 
would be both easily handled and extremely useful. 

A B | 

. Fig. 8. Thermal Death-point Tubes. | 

| _ D. Taerman Dears Pornt or Bacinius Cor. | 
: | 1. NEw MeEtHop or Testine. Although the thermal death point 

, of B. coli has been frequently determined, it seemed desirable to | 
test the particular strains used here and to do it quantitatively. 

The method used is a modification and improvement on a 
method previously used by the writer. In its present form 
it is somewhat like the method suggested by Sternberg, except 
that by the use of the mechanical volumetric pipette, previously 

_ . deseribed, it is possible to take up measured quantities. 

| * Jour. Med. Research, 1911, 25, p. 95. _ 

ro
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The method is as follows: Glass tubes, 6 to 8 mm. in diameter, 
are drawn out at one end into a straw about 1 mm. in diameter. 
The form and size are given in Fig. 8. These tubes are then 
plugged with cotton and _ sterilized. The fine pointed end | , | may either be sealed, or it can be flamed Just before use. One of 7 
these tubes is then placed in the pipettometer and 0.1 of a c.e. of | ! the suspension is drawn into the tube. This amount is then | drawn up the tuhe about an inch, and the end of the straw — 
is sealed in the flame. This tube can then be removed from the 
pipettometer. It is now ready to be put into the water-bath. A 
series of tubes are prepared in this way. One is plated directly a and the others are heated at various temperatures for the same | 
length of time, or at the same temperature for varying lengths of 
time, as the case may require. When the tubes are in the water- 
bath special care must be taken to Keep the thin straws below the 
surface of the water co as to be sure that all of the bacteria are 
suthciently heated. After the proper exposure the tubes should. = ti Sd 

be removed from the water-bath and immersed in ice water. In 
plating, the sealed end is broken off with sterile forceps and the | | 

_ contents blown into a Petri dish, and covered with agar. The | | 
tube plated directly serves as a contzol. By this means it is pos- | 

_ sible to determine what Gage calls the ‘‘normal thermal death- 
point,’”’ as well as the ‘‘absolute thermal death-point.”’ | 

__-E. Inuuprmine Action or Minx in tHe Gas Propuction, By 
BacILuus Cou, IN THE FERMENTATION TUBE, | | 

Dr. Theobald Smith called my attention to the fact that B. coli 
is not capable of producing gas in milk when it is in the fermen- | 
tation tube, as it does under similar conditions with other sugar | 
media. The facts are shown in the following series: 4 
Six fermentation tubes of milk, inoculated : 4 with one loop of a 24 hr. culture of B. coli.. 0, 15%, 5%, 5%, 0, 20% | | Average = 7% 
Six fermentation tubes of lactose pep- 

tone bile, inoculated as above.... 60%, 59%, 45%, 50%, 50%, 50% . a Average = 52% 

In view of these results, which are taken as representative, it | 
was natural te ask: Does the addition of milk in small quantities, | 
1.e., 1, 2, or 3 ¢. @, inhibit the characteristic reaction of any ¢o- 

, lon bacilli that might be present?
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| Six fermentation tubes of lactose pep- 

tone bile, inoculated with B. coli as | 

ADOVE .cccccsescsestceeessersssss 60%, 55% 45%, 50%, 50%, 50% 
Average = 52% 

| Six fermentation tubes inoculated as 

. above, plus 1c. ¢. of sterile milk.. 50%, 55%, 50%, 52%, 55%, 50% 
Average = 52% 

Six fermentation tubes, inoculated as 
above, plus 1c. c. of raw milk..... 65%, 55%, 48%, 58%, 55%, 50% 

Average = 54% 

| From these. experiments it seems fair to conclude that the addi- | 

tion of a small amount of milk to culture media, will not percept- 

 ibly inhibit the gas production of any B coli contained therein. 

| FE’, TESTts FOR STREPTOCOCCI. 

| a Methods for determining the presence of streptococci in milk 
are not satisfactory. A number of laboratories depend upon the 

direct microscopical method. In others the milk is introduced in- 

to sugar broth, and after incubation the surface layers are exam- 

| ined microscopically for long chains. If it were possible to read- ; 

ily and satisfactorily differentiate pyogenic streptococci from the | 

lactic acid streptococeus, it would seem likely that a method of ‘ 

| . detection that would be useful would need the following essen- \ 

tials. The culture medium should be selective in the sense of 

po favoring the growth of the streptococcus at least equally withany — 

other form likely to be present. The resulting growth ought to be / 

OS easily examined microscopically in rather large quantities. Fol- 

lowing out these ideas milk was infected with the streptococcus 

| and then added, in 1 «. ¢. lots, to a tube of dextrose broth. This 

culture was grown for 24 hours, and then centrifuged, and the 

| sediment examined in a stained microscopical preparation. The 

| . large amount of curd makes this method useless. It was modi- © 

| fied by straining out the curd and centrifugating the cleared ) 

| fuid. This was more satisfactory than the first method tried, 

-_-_but since it amounted practically to filtering the medium through 

pe the casein, which would be most likely to hold back the long 

| 7 chains, the very elements most sought, this method would be of 

| little value. A third step was taken by growing milk in dextrose 

| broth as above, and then taking up in a capillary pipette about 

: 2 ce. c. of the upper part of the culture, and centrifugating this 

and examining the sediment. 

In order to thrown down the sediment the milk centrifuge 

tubes of the Stewart-Slack method were used. This method has
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been used only to a limited degree in this investigation but more 

extensively in a subsidiary series, and is believed to be a prom- 

ising procedure. 

G. Tests FoR BACTERIUM WELCHII. 

1. A New OuTFIT FoR QUANTITATIVE WoRK. Savage suggests 

a quantitative test for Bacterium Welchii (B. enteritidis spor- 

-ogenes) in milk which is as follows: ‘‘Quite small, narrow (4x14, | 

| inch), sterile empty test-tubes are used in batches of ten for each 

estimation. 20 c¢. ¢. of milk are employed for each test, 2 ¢.¢ be- 

ing added by a sterile pipette to each tube. The ten tubes are 

heated for 10 minutes at 80° C., rapidly cooled, and incubated 

anaérobically in specimen jars with ground-glass stoppers, just. 

| large’ enough to take the ten tubes, the oxygen being absorbed by 

the usual potash and pyrogallic acid mixture.’ ’__Savage.* 7 

This method has been modified and improved in several details. 

OS The test-tubes used are 100 by 8mm. Tenofthemare placedin = = 

a zine or copper box made out of sheet metal, as seen in Fig. 2, 

Plate XCV. This box makes it unnecessary to plug or handle 7 

the separate tubes. The box and contents are sterilized in the Oo | 

hot air oven. This sterilization is a matter of considerable impor- | 

- tanee since when the tubes are used over and over, the possibility — | 

| of spores being carried frem one test to another must be care- _ | 

fully guarded against. This is easily done by putting a piece of ) 

| fresh cotton under the cover, and continuing the sterilization un- 7 

til this cotton is well browned. By means of a graduated 10 or | 

90 ¢. e. pipette, 2 ¢. c. of milk is run into each tube. The cover 

is replaced which is easily given a distinctive mark with a grease 

pencil. The tubes are now heated. To do this it is only neces- 

sary to place the tubes, box and all, in a water-bath so arranged 

| that the water will come well toward the top of the tubes. They 

are then cooled and placed in jars from which the oxygen can be | 

pe absorbed. Jars particularly adapted to this use are the speci- | 4] 

men jars with straight sides, with tops clamping on. In order | 

to hold the box up from the bottom, and allow room for the pyro- | 

: gallate, a strip of zine about 14 an inch wide is coiled up and laid , 

7 in-the bottom of the jar. The required amount of pyrogallic | 

acid is placed in the bottom of the jar, the box with the milk 

* Milk and the Public Health, 1912, p. 189, The Macmillan Co. |
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tubes 1s put in place, and then a paper bag is put in one side and 
a small tube of gelatin containing a little methylene blue, which 
has just been boiled until it is colorless, is put in on the other 
side for the purpose of determining whether or not anaérobic 
conditions are secured and maintained. The gelatin tube should, 
of course, remain free from a blue color; i. e., the methylene blue, 
should remain reduced. The paper sack is made from newspaper 
(1x3 inches) pasted together, and is used to hold the alkali. Tt 

| requires a short time for the alkali to eat through the bag during 
which time it is possible to close and seal the jar. The outfit ig | 

| | incubated fer 48 hours at 37° C. In examining them the box 
| is removed from the jar, the cover taken off, and the tubes lifted _ 

out two at a time with a small pair of forceps. The following is 
regarded as a typical reaction: Abundant gas formation, cream 
layer may be forced to top, or even out of tube, otherwise torn 
into shreds; beneath is a flocculent or floating curd. The amount | 
of coagulated casein is small in comparison with the amount of | 

: whey, which is colorless, clear, or slightly turbid. 'The reaction | | 
| is strongly acid and has the odor of butyrie acid. <A similar ( 

change 1s sometimes seen in which there is lacking, however, evi- _ / 
dence of gas and flocculent curd, and in which the curd remaing _ 

) | at the bottom. In doubtful cases, as for example, where this last 
change occurs with milk very good in every other way, it would — / 
be desirable to test out the tubes by sub-cultures. For this purpose a 

, a milk fermentation tube is excellent. A new form of fermenta- [ 
7 tion tube, not previously described, useful in this connection may 

| properly be considered here. 

2. NEw Form or FERMENTATION TUBE USED FOR TESTING OUT | 
DovustruL Reactions in Bactertum WELCHII DETERMINATIONS. 
This form of the fermentation tube was devised some years ago _ 
for some special problems still under way, and is especially use- 

} ful for the study of anaérobes and the amount and rate of gas 
| _ formation from a constant volume of the medium. — | 

Its special features are best understood by reference to the ac- 
| companying figure. Fig. 10. (A) lower arm A is the essential 

modification of the ordinary form. This is made of such size 
( that it will contain a measured amount of culture medium, say 10 

| c.¢. On top of this is put an oil (white paraffin or other neutral | 
- orl) fillmg the closed arm B, and some in the bulb.. The medium 

| : _ is incerlated by means of a capillary pipette. The gas, as itis
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formed, rises through the oil and collects at C. Itis possible of 
course, to obtain and maintain absolute anaérobic conditions in 
the medium situated as it is under oil. : 

, | C 

| | RY | Hs | | 

. Fig. 10. New form of fermentation tube. 

I, DETAILED ANALYSES OF VARIOUS GRADES OF 
| | ~ MILK STUDIED. 

| A. CLASSIFICATION OF MILKS. | 

1. ScHEMEsS Proposep. The Commission on Milk Standards | 
| appointed by the New York Milk Committeet suggested that 

milks should be classified into the following grades :— a 
| _ Class A Certified milk or its equivalent | 

oe Class B Inspected milk — 
| Class C Pasteurized milk | 

Class D Milk not snitable for drinking purposes. 
| This is practically the same classification suggested by Melvin.* 

_ ‘The Department of Health of New York Cityt has adopted a - . | 
| classification somewhat more elaborate. 

j Public Health Reports, 1912, 27, p. 673. | 
* Milk and Its Relation to the Public Health. Hyg. Lab. Bull. 56, - 1909, p. 607. 
¢ Milk Supply of New York City, 1912. Dep’t of Health Monograph 

Series, 5, p. 13.
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Grade A. For infants and children 

: 1. Certified | 

9, Guaranteed 

3. Inspected 

: A. Selected pasteurized 3 

Grade B. For adults 

| 1. Selected raw | 

| 2. Pasteurized . 

: Grade C. Fer cooking and manufacturing purposes only. 3 

A comparisou of the two schemes is shown here. 

Report of Commission New York City Board of Health 

Class A : Grade & 

Certified (or its 1. Certified 

equivalent) 
2. Guaranteed 

Class B ecceccceees 

Inspected 
3. Inspected raw : 

| a Teeeeeeeeee 4, Selected pasteurized | 

[Not provided for] | Grade B . 
1. Selected, raw : 

Class C Pasteurized oo oreereeee" 9, Pasteurized | 

Class D cee eceeceees Grade 0 

/ Raw Raw 
. 

. { 

Pare a a ee ee , - f 

' 9 Puan Apoprep. The plan adopted as most generally appli- am 

cable was that proposed by the Milk Commission. 

| | B. Mitxs ExAMINep. 

1. Last anp Description oF Mmxs. An attempt was made 

to secure representative grades of the various classes. Those 

| studied are as follows: | | 

a) Certified. 7 (Grade A) ) 

. By ccc cccccccccccccscscseccccscecseseeccses 9 samples . 

Bg ccccccccccccccscessscccrecssccsseseesces 
3 samples 

Hy ccc cece cece ccc cece we cccrensecccssecess 3 samples 

Hy ccc cc cece cece ccc c cece seen esse cceeceseeee 3 samples 

| Hy, ccc cece cc cccc cece ccccccccsancescceseses 3 samples 

, L cccccc ccc ccc cece essere cccessecesessceees 3 samples - 

. Jy ccc cece cece cece cccccancssecssserccsecess 3 samples 

Tg cece cece cee n eee tee cee eecns cence ecrceaes 3 samples
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b) Inspected. (Grade B) 
Ag ccccccccccccccccccccccccccsssecssccsesss 5 Samples 
Ng ccc ccc ccc ccccccccccccccscececceecececces Ll sample 
Bg cccccccccccccccccccccccccecsscescseseess ¢ Samples 
Bg ccccc cece ccc ccc ccceccccsccscsccccscseeees 6 Samples 
Ca cece cece cece ccc cece cc ecccccceecscsesecss 3 Samples 
D  ciccccccccccccccccccccvccccovescssecsess Oo Samples 
Gece ccc cc cece cece cece ec ccceccesesscceces§ ¢ Samples 

. c) Pasteurized. (Grade C) 
Holding process 

Ag cccccccccccccccscccccccccsccesseseses 6 Samples 
Bo cccccccccccccccccccccccccccesescsceses 6 SAMples - 
Cy ccc cece cece csc ecccccccecccescceseces§ ¢ SAaMples | 

In bottle 
Ag cccccccccccccsccccccccsccsesescseseses 9 SAMples ‘ 
Ag cccccacccccncccccccecescsesccesesseees 9 Samples 
M, wc ccc cc ccc cece ccc cccccccsccsesssesees 4 Samples | 

-d) Raw Milk. (Grade D) 
| Ag ccccccccccccvccccccsscsesecesssseeves 6 Samples 

By ccc cece ccc ccc ccsccccccecccccescececee € samples 
Cy ccc cece ccc cc ccc ccc cc ec ccceccccecvcsee§ 8 Samples 

ees — A ieee re ww we we wee wee wee rer er ee et ee oo. 2 Samples EEE 

By ccc ccc ccc ccc cece ce eececsccesesessess§ O&O Samples 
F. And ¢ wc cece ccc c ccc ce cece cceseccecees Oo Samples 
By ccc cece ccc cccccccsccsesccsvessecsesss 4 Samples 
Ko ccc e ccc ccc cece cece cece escceeecesesees Oo Samples 
Li cece cece ccc re ccc cccnceccesccecsesesss 8 Samples 
M wc cce cece ccc eccececccceccscescsscceese 4 samples 

. C. SCOPE OF THE ANALYSES, © 

Most of the analyses were made during the months of January, _ 

February, March, and April. The results represent winter con- 

ditions. These, it seems fair to assume, are the most favorable | J 
for the producers as well as the consumers of milk. On practi- 

cally all samples the following determinations were made: | 
In all cases: 

1. Total number of bacteria growing at 21° C. | | 

| 2. Gas production in lactose media, either lactose peptone | | 

bile, a special medium (neutral red milk broth), or | a 

Endo’s medium. 

OO 3. Bacterium Welchii, by a quantitative method modified _ 

| from Savage. - | | 

| | 4. Spores or forms resisting 80° C. for 10 minutes. 

- In part of the samples: | 
5. Streptococci were examined for. | 

6. The character of the curd at 37° C. studied. | 

7. The time required to reduce methylene blue determined. : oe 

7 8. The number of bacteria determined directly by the Stew-. . 

, art-Slack method. | |
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The method used for collection, ag well as the technique of the 
| various steps, has already been given. 

The results obtained are shown in the following Tables, I.-IV. 
| inclusive. | 

| | |



Tasie I.—_CERTIFIED MILKS (Class A). | So 
tg 

; 
FERMENTATION IN: w . 

ob 
| | 

Source. | Page No. Date. No. of Bile. Special. Endo Welchit Spores U uw bacteria, | | . medium. | in or 20 ce. Q 
i) ; le.e. 1/10 1/100 lee. 1/10 1/100 | Ps Tf SS 

) 9% % % t = 10 70 ( | Bs..ce..ee.{ 102 2. 4 3,000 0 |ecaresenees 0 0 Lvseeeeees 0 Licseeeeseae 0 lessees & Br... sees 162 2-26 2,500 , ' 0 tee see eenrses 0 0 Ce eeccsccccelerssecccvnee(secsseereves CeO eee eee ecesevrelraeovseeereseene SS" Breewec 171 g- 4 2,050 0 QO [ivceseeeseesfecesteetseeelecessscsssedleccccccccecchercccccceee, 0 0 8 Be veces ce, 176 3-7 2,750 0 O [eveeseesseeeleceesestseeslsceessnsendleccccncccecclorecce cere, 0 300 & | Boe ioe. 179 3-7 2,200 0 0 fil, 0 |iescessceeliesssccnsce, 0 0 10 6 , Borer] 194 3-14 1,500 0 0 Jiccaseeeedl 0 Lecsseesecaslessseecseeal 0 0 0 $ BO) 107 3-18 18; 060 65 go (ININIIN) ag) (IEIEESEEIESE 9 0 1,200 & | H]Qeceee eens 198 2-18 22,600 50 60 Leveeeeeeecs ? Lev eceeteeeslsceseeeecees 0 1 2,700 S 7 Hiteccceee 199 3-18 24,500 60 60 fi 200 IIE 0 0 1,400 & : re 200 3-18 4,000 0 O  fiveeereeeeel 0000 LIIINETIISUNIEES 0 0 100 6 
. “by Loses eens 201 8-18 81,000 0 0 liecaseeeeees 0 liiceeesseeeeleeesseeesees 0 0 0 JQET TT 20 3-18 3,600 0 O00 RIN} 0000 [NINIISIEIISISSE) 9 0 0 » ! eee 203 3-18 3,900 0 0 I 0 [wlliiesccece. 0 0 5S Bo ececeeees 204 3-18 58,000 0 On 0 |ieeeceliecssccccee. 0 0 17,800 S&S Bote eee 208 3-18 6,000 . 0 O00 PIII 0 fweeeclcscccee, 0 0 50 CS 

| pee} 812 7-2 152,000 | 60 60 ns rn ee ee re 0 10 | Hoe 313 7-2 8, 650 0 0 | QO [ivssccesseesfessesecescecle sesseccccclerecccceece, 0 50 83 | | eee 314 7-2 4,250 80 90 O  [ieessessseeslesssceessecleecsesscccccdeneccc cence, 0 150 | pyreeeeees 315 7- 2 1,350 0 0 0 Leeteesteeea{eceetscsesedleccusenernecleccucccccn, 0 100 a | J peeceeeees 316 7-2 £0,160 0 0 0 Liwecelessessccslsssccsccdbercccnsce, 0 0 OS : Rees] 88 7-2 4,900 95 90 95 |iveessesseeleccteecseeesfeceeeecntecstesesecesees 0 1,600 Hee 319 7- 8 18,500 0 0 0 [ivscseesseelecetsetessesleccsreccccedencccccenee 0 1,400 & 7 oe 320 7- 8 2,460 68 0 QO ficsiseesseeslieesscessses{eeesscnccrccdccccceccrecce 0 200 «= Taierceeee 321 | 7-8 1,800 70 0 O  |iessscessecslecessseeesedlesterecccccclocccccccnce, 0 300 & Sy 322 7-8 2,600 50 45 0 Liesiseesscccliccssssessedfesccceccsccsherecsccrece, 0 300 
, . 

pont 
| yee 323 7- 8 | 19, 000 0 0 0 leiesntetdessunssesedeeetiseeefeesseennen 0 100 eee 

—— 
Oo 

LS SE
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: TABLE II.—INSPECTED MILKS (Class B). SS 
ye rT amen meen demain abetted erent eed deren nmap eet Rp eabenaen eestor easier ene toene en pe ga Co 

| i BO 

: FERMENTATION IN: 4 

S 1 No of ns oe TT wees = ample NO 0 ‘ elc ©. Source. No. Date. | Bacteria. Bile. Special. Endo medium. in 10 or 20 | Spores. & 

i a a a cc. Ss 

| 1c. | 1/100 | 1/1000 | 1ec. | 1/100 1/000 = 
Pe 

| | |} |_| | | [ES | | I SO 
% % % % % % be 

G 81 . 1-19 9, 800 0 Camere sore ee eeeersecrsecs 0 eoeeeesesece 0 Co eer eerererrseserenes 0 100 . 

A, 83 1-21 : 215,000 evnesseveeser . 30 Coeeeeerevneeleenseseseevesl(sececeresecos 0 ee eresreseenveensrseve 0/10 3, 080 s 

G 88 1-21: 7, 200}: 0 0 ‘ teoveseerecevnvel/sseveseeseer 0 Peo erseeeceseeetleeeseressevevseveseene 0/10 96 Q, 

An 90 1-24 1,700, 000)...........-| (1/10) 70 50 25 ewes ceceees 20 red colonies 1/10 23, 400 ad 
Ae 92 1-24 565,000]......000006) (1/10) 60 73 seccscecccoe! 1/1020 5 60 “t * 1/10 40,320 3 
Ax 96 2-3 132, 000)......esee0e 0 0 se cceccecees 0 0 Few “ .* 1/10 Tn 
Bg 103 9-4 10,000 50 0 onevesveecee am. 0 oc eeeeesee selena verse oeeneerecseeee 0 eneveneoesae ren} J 

Gr 106 2-10 5, 200 0 0 eeesenecceveasr 0 0 Ce eeesr oversee eleereseneresnetenevesees ? eoessenseese apy, 

A ~ 420 2-11 425,000|......eeee06) (1/100) 0 ceccccceseee! 1/100 0 ce cece cece cseccceeee 0 36, 000 
G 123 | 2-11 5, 400 0 0 seceesceseee| 50% pink } 0 veccenesecsslecccsecccccercecsese| 0 120 TR 

| Ww 124 2-12 16,500 0 0 se nteeeerees 0 0 ce eeeeeeeees 0 1/10? 5, 450 3. 
Ar 128 2-12 25,000 0 0 cee eeceeseee 0 0 eee eevccvece 0 _ 8/10? 2,400 s 
G 138 2-18 | 20,500 0 seccccvcreceleeeceveveses 0 0 veceseeeeees| Few red colonies 1/10 0 = 
G 139 2-18 7,850 0 se ceeeaeeeesltceeeceerees 0 0 be veeeeeeeee 0 0/10 400 eS 
G 147 2-20 33, 200 0 0 ve cccceeceee 0 0 ccc cceceeeee 0 0/10 secseecerens QD, 
Cz 156 2-24 60, 000 0 0 cc eceeeeees 0 0 ecceseceees 0 0/10 be cecccceces 

| Cy 157 2-24 |24hr 127,500 0 0 be ceseeeeeee 0 0 se eeeeeeeees 0 0/10 facesceceseee = b> 
By 161 2-26 220, 000 60 60 cee ceeeeeeee 0 sectveceseeeleceeseseseee] 26 Ted colonies} . 3/10 ie . 
Bg 163 2-26 51,500 60 0 cee cccceceee 10 sec ccccceccelevevcccsssvel 20 , , 9/10 5, 250 a 
Bs 169 3-4 25, 000 ee eoeeaneseee 0 0 eewmoecevetovelennsevnaeeeseerivsoaveeeseeteeeetegagneveanevsteseevnosenne 0/10 600 “ 

B, 170 3-4 768, 000 58 . 0 eee etree eseoasricovr eee eecesrerelesr sore seseseleeasenneseetlon cess este eesesneerneon 4/10 26, 500 Q 

Bs 180 3-7 . 29,000]... ...ccccee 0 0 ee wren oseons 0 COC CoO ECR Meio essen eerenereenorens 0/10 800 = 

By 181 | 3-7 37,500 60 0. eve ceccercoeleceerecetecs! soevecerecsleccesseecess Few red colonies 0/10 7,000 Qu 
C3 186 B-10 207,000! 1/100 0 seccevecescs| 1/100 0 ce cceceeseeel 20 ° . ce cececsceeces 39, 050 tN 
B3 195 | 3-14 38,000} - 65 0 |eveseeeesens 0 |rccsseseseeefeeeseseeseee] Several red col. | 10/10 1,20 © 
By 196 3-14 108, 060 75 0 sec ccccccccclecccccceseeslescceccscecsleeceesececce a 7 ” 10/10 24,500 oh 

- Bo 207 3-18 74,000 70 0 See eeeeeeevnel|e nese enveteseoieneeseerereneelseecesenavevesn 0/10 8,400 o 

. ‘ Bs 209 3-18 54,000 0 0 cece ccc cclec cece cctccsleccsccccccvelecccevcceeee] DOUDtfUl 0/10 2,700 3 

D 214 3-21 6,000 55 (1/10) 22 ec ecren aves eel(see sees sere anelen sees anseneslisseseeeseresisaseseveseevneseeeerneest. 3/10 400 ~ 

Dp 215 3-21 6,000 0 (1/10) 20 |rcccsccccccclescccscccecc[acscercccess[recssncceecslesecrecsessceeseeees 2/10 800 
By 220 . 3-21 138, 000 70 22 0 Coe eee esevreeleseoveeeeeevelen esses eesenesicoen seen essen eeseveseve 2/10 800 

. Bs 221 3-21 28, 000 70 0 0 cecccc cc cncleccccccccecs[cocesecceecslseeccecesccssecceees 2/10 300 
. L D 230 3-28 . 8,100 60 60 . Coe eee esse ecelesreoseeeeseeSesieceesee cere esisneoveeceenseveeelesanesneseeneeeevoesees 1/10 250
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| | TasiE III. —PASTEURIZED MILK (Cass C). 3 | 
: 

S 

. Fermentation in; | 

Sample No. of rr Bact. SS 
| Source. No. Date. Bacteria. Bile. Special. Endo medium. Welchii. | Spores. oy 

. | s 
| lec. | 1/10 | 1/100 | lee. | 1/10 | 1/100 =: | 

||} |=} =} +} | __}+—_+—  $ 
| % % % a) % % 2. 

Ay 78 1-19-13 46, 750 0 evoeeeoeens 0 0: coc ceeeees 0 eeoeeeeeseneeeneereneseses Absent... 2,500 © 

A» 79 1-19-13 60,500 70 seen eeeeneieneseeeenaen 20 cecebeeese 0 eo eerecesreeeseneseeeeeene “ | 4,300 2, 

As 80 1-19-13 86, 250 0 oc eereeseceferesecoone 0 Co eedocese 0 occ ee mere n aera seeeesenes be 500 

A> 85 1-21-13 76,500 0 oe eee osonn 0 eanettones eee eeevees 0 eee reeesreneseeseeeeeeees ‘cs 1,900 © 

Aq , 86 1-21-13 19, 250 . 0 eeneceneves 0 ernest oeene seechooees 0 @eoeseneseeeeeseseseaseees 2,100 3 

As 87 1-21-13 27,400 0 eceseosnee 0 er sevehenses 0 eee ereerenesencesensenns “ 2,700 > 

‘ Aj 91 1-24-13 74,500 0 eeoeevenes 0 0 se rebecees 0 0 . 1/10 9,800 2," 

As 93 1-24-13 38, 000 0 [acvccceees 0 0 se cebenees 0 0 Absent... 15,120 

A» 95 1-24-13 50, 000 0 sec eecnees 0 0 sseepecsee 0 0 11.200 S, 

Ay 98 2- 3-13 5, 000 0 cee eeeeeee 0 0 te eebenees 0 0 2/10 ? 4,800 hy 

| Ay 99 2- 3-18 42,300 0  feeeeeeeeee] 0 O frcccseceee] 0 |evcesecceretseceeeeeeee! 1/10 4,300 = 
As 100 2- 3-13 18, 000 0 eeeseeseoeen 0 0 coc cpeeees 0 PTT Tere rere rerTre Tree tr rere e eee 4,000 ao 

, 05 101 2- 3-13 94,000 40 eeeeeeevenne 45 enaeseeeeee aecebeense 28 speoseevesev essa seven eee see,eeeveeeeee se 4,000 =: i 

Bs 104 2- 3-13 . 45,500 95 eee essereons 0 0 ce eeboveee 0 CR ee oOo ROHR LHR HO OHH HHL e ee EEH HEHE REL eH eaeEne HER FE 2 

A5 119 2-11-13 48, 250 50 eevee veccce 0 0 0 Coeee deserters ses eves sceoesesaseeesiveeeseereoer - 16,000 = 

Ay 121 2-11-13 22, 250 0 0 [rscsereeeel 0 0 [ecevecseeelescsenceeeeereeseeetense{erese eee es 15,450 SS 
‘ . Aj 122 2-11-13 26,500 0 0 eeoeevenereoe 0 0 eee eseoveeoolieecereneren eases aesenesenesisenesevees se 10.800 

As ~ 125. 2-12-13 21, 250 0 0 ane neesnee 0 0 sec veceees 0 2/10 ? 15,3509 %& 

Aj 126 2-12-13 24,500 0 0 oer ecveees 0 0 so eeeeeee 0 3/10 ? 9,100 = 

. A> 127 2-12-13 102, 250 v3) Q . Jucoseceee 0 0 sececeeeees) Numer’s red colonies} 10/10 ? 33, 000 3 

. | Cy 136 2-18-13 16,900 50 ree eeeeoasl eevee senesiseseeceteseve ceccbeuces seegeeefeceengessengennaten 8/10 ? 2,800 = 

. C5 137 2-18-13 34, 450 40 va nccccccelecsscceees 5 seeseeoees 5 * ° .* 8/10 ? 74,800 §& 

WwW 146 2-20-13 35,000 0 Ce ee > 0 0 sececcenee 0 0 0/10 ? eeorveeeeesceon ° 

Gy | 154 2-24-13 40,000 60 0 so eeeeenes 20 12 so eeceeees 20 red colonies 2/10 2 |rccceccceees 
Bo 160 2-26-13 100, 000 45 0 eeeseoeove 0 secceeeene eeaeeenneer Numer’s a 1/10 ? , 4,300 p= 

; 

C9
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| | TasBuE II].— PASTEURIZED MILK (Crass C). 

| | | | | : Fermentation in: e" 

Sampl 
Source. Ovo. ° Date. poor _ Bile. | Special. Endo medium. wens, Spores. 5 

Le = 

le.c. | 1/10 | 1/100 | le.c. | 1/10 1/100 bs 

. OT PS 
| | | % % % . % % Q. 

By 168 3- 4-18 192,500 68 |v ceseeeee] DUDDIC [.....cceccJecessceeecleceeserecsheccesccesseesseessenssesf 0/10 21,500 & 
BS 178 3- 4-13 83, 000 oft 0 Op Several 6/10 21.000 & 
C5 184 3-10-13 $58,500 70 |iceseeeeee] 60 30. |ic.......) 85. |Numer’s “ * 8/10 49,000 
C5 185 3-10-13 462,500 60 |iciseeeeeel 650.85 O [ceed wos 8/10 126.000 6 

. oF | 190 3-13-13 | 608, 0C0 50 [iceeeecee] 5D 120 [ieciseceeefeseereceeep 6/10 47,200 

Cy 191 3-18-18 308,000 |....eeseeeleceeeeeeee) 50 50 |e eseeseeefaceeeeeees “ Ko 6/10 73,00 # 
Bs 193 8-14-13 | 225,500 60 dees] 0 ? oo eseeeseeel = 0) | Several “SO 4/10 10,100 S. 

| BS 208 3-18-13 104, 000 MO LITT 0 [ceeeeseecficccsecscsdeeeeeereeep wos 6/10 64,000 
. a 219 3-21-13 174,500 50 60 GO eriicciiealecccsccecc{ececsccecs{eesceseessceeseessesssea! 10/10 8.700 § 

Ww 932 3-31-13 | 22,500 0 liseeesees] 00 Lliiesceclccsscsecsleceesssecslecessecssesereserssesseey 0/10 13,000 & 

| My 251 4-11-13 5,500 0 PS 2) 1,300 , | 
M5 255 4-13-13 4,300 0 0 Qc lisecccleccececcecleccerecssccecsccerersesel 0/10 300 

| , M5 260 4-14-13 6,700 0 0 fei ccccceesseeeeeense] 2/10 2,600 3 
M5 261 4-15-13 7,150 0 0 Oc lccscccesceessesseesseee? 2/10 4,000 & 

§=AOaO4(292$°7#€#.3-™->—--"6840#2-".:”*48£2£=£0o00-..-"~7~A”7~D>=..””>.”.y..~__ ooo ot”. mnu™€§H ."1]$”WADNY’N-V™—"—"4(7-—>—>—»’»—»?—@$?——~———— ae EE R 
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TABLE IV._RAW MILKS (Crass D). 3 
” 

| | | . Fermentation in: | & 

No. of - No.of ' Bact.Wel-| g 2 Source. | samples.| D@te- | pacteria. | Bile. | Special. Endo medium. chil, Spores. S 

| OF oO oT 2. 
| -} Lee. 1/100 1/1000 1 c.c. | 1/100 | 1/1000 = 

——} —— |] — J JS 
| % % % % % % | Q | A, 77 | 1-19 1,095,000 55 lsc eevee seeeeeleceseecenees 25 BO |rccseceeecleccereccccecseecccsssssessea| NEQative 3,000 ™ 

| Ay 84 | 1-21 1,490,000 [......eeeees 50 24 ec ceeccceeesleccesssees]| 24  [ecceveceseccrevsecnseeeseees 2/10 1,90 @& 
Ay 94 1-24 3,500,000 foccsceccceee 70 23 se eeeeseeees 25 20 Several red colonies | Negative 14,000 6 
Ay 97 | 2-3 1,645,000 |......eee0, 50 BS |eseseeeeeeee| 20 25 Numerous * ‘ 3/10 6,400 & 
By 105 | 2-4 860,000 Jorscseeeeees 50 bubble |............/ 30 15 [es eeseesseeseeeeeeccsecceeee] Present fossseeseee = | 

| BF, 109 | 2-6 100,000 J......eeeee, 0 DO Javeeeeeeeee 0 0 Numerous red colonies | Absent 325 & 
| I 110 | 2-6 1,520,000 |.........0.. 0 O  |esseseeseeeel 0 0 | Few “ 1/10? 6,500 9 

f F3 ill | 2-6 31,000 [...sseeereee 50 0 see ereeseees 0 25 | Few , . Absent |.....0.5-.  ““h 
Fs 112 | 2-6 532,00) |oecseeeenees 35 QO |esecceeseeee] 5 Javeveveeee| Few “ 7/10 1,050 hy 
By 113 2-6 30,000 j..cereesecee 20 0 rere 32 seeeceeeee| Kew . Absent 1,00 3s 
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D. GENERAL CONSIDERATION OF RESULTS OBTAINED. 

When the results obtained from each grade and source are 

grouped and studied, certain interesting, and, it is believed, | | 
very important points are brought to light, so that it seems worth 

while to consider the points raised somewhat in detail. 

1. Raw Miuxs. The analyses of raw milks are grouped and 

, shown in Table IV. It is to be noted here that the first three 

| milks, A,, B,, and C,, which are to be pasteurized before market- 

ing, are much similar. The bacterial count is high, about | 
| 2,000,000. B. coli, or its allies, are practically always present in , 

quantities of 100 per c.c. Usually there are 1000 per c. c. and - 
occasionally, at least, there are 10,000 per c. c. Spores of Bact. 

Welchii are generally present ; frequently there is one such spore 

for each 2 ¢. c. of the milk, but on the average there are 4.2 to 

each 20 c. ¢. of the milk. Spores of organisms growing under aéro- : | 
~ bie conditions are also present in considerable numbers. K and b. = 

were raw milks to be sold as produced and the samples studied : | 

| were from stores. They were apparently somewhat better milks. 

The high bacterial count comes, no doubt, from recent multipli- . : 

eation since, aside from the rather high Bact. Welchii content, | 

there is no evidence that these milks are badly contaminated. | | | 

a The milks marked F,, F,, and F, are from a small — 

town (15,000) and are very much cleaner than the city milks. It | 
is worthy of special note that F, and I, came directly from the © 

producer, while F, is a similar and sometimes the same milk 

| - which has gone through the bottling works with considerable | 

detriment to the quality of the milk. : : 
_ E is a relatively small producer who is apparently producing | 

quite a good quality of milk. | 

9, Pasreurizep Mitxs. The pasteurized milks (Table III.) are 
of two elasses, those pasteurized in bulk and from milk produced | 

without any special care, and those from milks belonging to the | 

inspected grade and pasteurized in hottles. The first class, A., 

B, and C,, all contain more bacteria than would be allowed by | 

the Commission’s standard. Practically all of the samples con- | 
: tain B. coli in 1 ¢. ¢e. lots, and some even show 100 per ec. c. The 

number of resistant forms is high, showing, I believe, inefficient 

| sterilization and cleanliness of the pasteurizing and bottling ap- 7 
paratus and utensils. The high content of Bact. Welchii is, of 

| course, to be attributed to the contaminated condition of the raw : 

milk. |
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| The milks pasteurized in the bottle are very much better than 
those pasteurized in bulk. The count is low, especially in M,, 

since A, and A, were taken from the plant and usually soon 

after pasteurization, while M. was delivered in the early morning 

and remained on a doorstep for some hours before it was taken : 

to the laboratory. B. coli was practically never found in 1 ¢. ¢. 

lots. The number of Bact. Welchii is low as well as the number 
of resistant aérobic forms. | 

3. INSPECTED MiLKs. The inspected milks (Table II.) are most 
of them of only a fair grade. Certain ones, however, are uni- 

formly excellent, such as B, and G. The latter belongs practi- 

cally in the certified class. B. coli is usually present in 1 ce. 

: amounts, except in the very best of them. Bact. Welchii is fre- 

quently present and occasionally in large numbers. The best of 

these milks have a very small number of resistant forms or 

| spores, but the poorer grades frequently have large numbers. 

| 4, CErrirmp Minxs. The certified milks (Table I.) have usu- ; 
. ally been found to be excellent. | | 

E. DISCUSSION OF THE VARIOUS Factors StupIED AND THEIR Siq- | 

| NIFICANCE. | 

| 1. Toran Numper or Bacterta. (Table V.) | | / 
| a) Raw Milks—Grade D. | | | 

The raw milks studied belong to two different classes,—those | 

that are to be sold raw, and those that are to be pasteurized in 

bulk before being put on the market. The milks of the latter class 
are A,,B, and C ,. It will be seen from Table V.that of these, even 

| in midwinter, very few samples came within the prescribed Hm- 

| it. The average of six samples of A, was 1,741,400, of seven 
| ‘Samples for B, was 1,786,000, of eight. samples for C, was 

2,211,600, which is from 70% to 100% above the standard of 
| 1,000,000 set by the Commission. — 

| The other class, namely, those to be sold in a raw condition, are ~ 

represented by E, K, and UL. which give the following averages _ 

respectively : 180,000, 6,916,500 and 3,970,000 bacteria per e. c. 
Milks F,, F,, F,, and F, are from a small town of about | 

15,000 inhabitants, some sixty miles from Boston. So far as 
| ean be judged by the total number of bacteria, it is seen that these | 

| | milks are considerably better than those of a large city. One —
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point of interest appears, and that is, that milks prepared for : 
immediate sale by the producer, even in a small place, are fre- | 
quently, if not usually, better than those worked over by a pas- 
teurizing or bottling piant. Compare the bacterial content. of | . 
F’, with 191,000 per e. ¢. and F? with 70,500 per c. c. contrasted 
with F, with 573,750 bacteria, per e. ¢. 

b) Pasteurized Milk—Class C. | 
The Commission states that pasteurized milks should not con- 

| tain over 50,000 bacteria per ec. ec. 
The analyses reported here weve of several kinds of pasteurized 

milk, and these should be considered separately. We have first 
_ of all milks pasteurized in bulk in which a holding device was | 

: used. Others were pasteurized in the bottle. Milks A,, B,, and | 

C., represent those pasteurized in bulk. The analyses showed the 

“ following averages :—63,000, 126,000, and 302,800 bacteria per : 

—.. @-@. In-practieally all these cases the milks were brought di-- = = = = 
rectly from the machine to the laboratory and were therefore 24 a 

hours fresher than samples taken from the bottles of milk deliv- 
_ ered to the consumers. It seems fair to assume that the condi- , 

tions under which these milks were received were better than the 
_ conditions of the same milk would be when delivered to the con- 

sumer. | - 

| It is appavent that the bacterial content found is far above _ - 
| that prescribed as the limit by the Commission, and this at a | 

time of year when it is easily possible to turn out the best prod- __ 
uct. If the 50,000 limit had been enforced at the time these | 
experiments were made, less than one-third, or, precisely, only six | 
out of twenty would have been within the limit. Most of them 
were considerably higher, several, two, three and four times too 
high, and one sample seventeen times above the prescribed limit. | 
The reason for this high count is usually, if not always, to be laid 
at the door of the pasteurizing concern because of improperly 
sterilized apparatus with which the milk comes in contact before | 
it reaches the final container, a too low pasteurizing temperature, 
or a too highly contaminated raw milk. 

Milk pasteurized in the bottle or final container, was examined | 
| from three plants, Ag, A, and M,. These milks are very differ- 

ent from those pasteurized in bulk. The low count, however, is 
_ not of necessity due to the higher efficiency of this method of pas- | | 
teurization, because this methed of pasteurization is used only
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on the better grades of milk. The milks pasteurized by this 

method all belong, theoretically, to the inspected class, and are 

much better milks than those used for pasteurization in bulk. 

Compare counts of A, A,, and M,, in this connection. 

ce) Inspected Milks—Class B. 

Inspected milks should contain less than 100,000 bacteria per 
ec. ce. according to the Milk Commission. | 

Hight, different milks of this grade have been examined. A, | 

and A, run high; both of these, however, are afterwards pasieur- 

ized in the bottle. See A, and A,, B,, D, G, and M were very 

good milks and were always well under the above limit. B, and . 
C., were not nearly as good, but satisfactory from this standpoint 

in practically one-half of the samples examined. 

d) Certtfied Milks—Class A. | : 
The certified milks have a limit of 10,000 fixed by contract, and | 

| it is quite certain that any excessive count would be only tem- J 

porary. Table V. gives the results obtained. , 

e) General Considerations. | | 
The technique used for determining the bacterial content was 

the Committee’s, except that the temperature of incubation was 

| that of the room (21° C.) instead of 37° C., as recommended ~ | 

by them. My object in making this change is a feeling gained | 

from a rather long experience that the number of bacteria grow- ' 

| ing into colonies at this lower temperature much more nearly 

| corresponds to the total number present than when the incuba- 

| ticn is at the body temperature. What I wanted in this particu- 

| lax study was to get the total number of bacteria present, as 

| nearly as possible, since I hoped to detect and estimate quanti- 

tatively the fecal forms by other methods. Hence the numbers 
| representing the total number of bacteria per ec. c. is somewhat 

higher than that likely to be obtained by one who follows exactly 

the standard methods. } 

In this connection a phenomenon of much importance was ob- | 

served which needs consideration here. It relates to the rate of 

| growth of colonies of bacteria on plate cultures made from milks 
| of varying degrees of purity. This is especially noticeable when | 

| the rate at which colonies develop from raw milks on agar plates 

, is compared with the rate at which colonies develop on agar 

plates when seeded with pasteurized or certified milks. |
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it has no doubt been recognized before that the colonies on 

plates from highly contaminated milks appear before those on 

plates from the better grades of milk, but no cognizance of it _ 

seems to have been taken of the possibility of using this as a | 

means of judging the quality of a milk. The following data 

illustrate the facts in the case: 

TaBLE VI.—RATE OF GROWTH OF MIL COLONIES ON AGAR 
AT 21° C. , 

Number and character of | Upper figures give number of bacteria per c.c. 
milk. Lower tigures give percentage of total bacteria per c.c. . 

ist day | end day 4th day | 5th day | 6th day 

143 Raw milk.................| 4,000 89, 000 — 113,000 | 120,000 

| 144 Raw milk.... ............ 175,000 | 189,000 liseeaeeeeee 204,000 10, 600 

146 pasourzed | si | Me | ig,000 35.000 

447 Inspected (very good) oe an een ae | 0 
, DMIK) oe. eee cece eens eens 0 10,000 | 21,000 24,000 | 32,000 | 

| 0% 31% | 65% 75% | 160% 

If these figures are plotted the following graph is obtained. 
Fig.11. <A similar set is shown in a graphical form in ig. 12. 

| since it would be too much of a burden to make daily counts 

over the greater part of a week, it seemed worth while to deter- 

| mine whether two counts would not be sufficient. Forty-eight 

heurs seems to be the crucial time, and the following graph, con- | 

structed on counts made at the end of 48 hours and four days, | 
gives the necessary data. (See Fig. 12.) | 

From these results presented in Table VI. and graphs, Figs. 

: 11 and 12, it appears that it is possible to predicate the general 

characteristics of a milk by determining the rate of growth of 

its colonies on agar plates at 21° €. This phenomenon can be 

well brought out then by the following procedure: — 

) Agar plates are inoculated with a suitable dilution of a milk | 

| of unknown character and incubated at room temperature, about | | 
21° C. They should be counted daily, or at least after two and | 

five days. The figures representing the percentage of colonies 

found on the second and cther intermediate days are then de- | 

termined by considering the fifth day as giving the total. In 

this way it is ascertained whether or not the percentage on the | 

second or other intermediate days is greater or less than 50 %.
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The percentages obtained are plotted as ordinates, and the days 

as abscissae. In this way it will be found that the curves formed 

will fall below the diagonal, formed by drawing a line from, 0 to 
100%, on the last day in the case of pasteurized or certified milks, 
and that the curve will rise well above this diagonal in the case | 
of raw or highly contaminated milks. It has not been possible 
so far to obtain similar results using a 37° C. temperature. 

2. Gas Propuction in Lactose Mep1a. (Table VII.) The 

Milk Commission,* states ‘‘pasteurized milk should not contain : 
colon bacilli in 1 ¢. c. as determined by cultural methods.’”’ In 
some cities this criterion is being applied, as for example, in Wash- 
ington, D. C. This organism has served a most useful purpose in } 
water analysis, and there seems every reason to believe that tests _ 
for it may be of great service in milk work. Clean milk, as it | 

_. exists in the udder of the cow, does not contain B. coli or other 

OO “bacteria capable of fermenting lactose with gas production. Oe Sn 

| Ayres and Johnson} find anaérobie bacteria in pasteurized milk | 
which produce gas and which might be mistaken for B. coli in 

preliminary tests. If they are found in the milk after it is | 
drawn, they must come from outside sources, and these must | 

be the manure, the persons handling the milk, or the utensils with 

which the milk comes in contact. | 7 

The cleanliness of a milk could, in reality, be measured by | 

the relative abundance of bacteria capable of producing gas in 

a lactose medium, or in other words, by the relative abundance : 

of B. coli and its allies. | Oo | 
_ As to the cultural methods it seems likely that those employed 

for water will be found! equally satisfactory for milk. Lactose 

peptone bile in fermentation tubes has been uniformly used! in - | 
| all analyses reported here. In a considerable number of in- 

| stances a special medium neutral red milk broth, has also been 

used. An attempt too has been made to use Endo’s medium. | 
The methods or preparation of these media has already been 

considered, and the results obtained by their use are alone to be 
discussed here. | . 

‘Some attempt was made to identify the organisms producing © : | 
gas in the lactose media as B. coli by isolating in pure culture in | 

lactose litmus agar, and then running through the fermentation : 

* Loc. cit. . ) a | 
7+ U.S. Dep’t of Agr. Bu. An. Ind., Bull. 161, 1913, p. 60. ; | 

, | |
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tube, determining the amount and the formula of the gas pro- 

. duced, by the action on milk and gelatin, and the production of 

; indol. This work was not carried far, however, because of the 

time required and the fact that, to a considerable extent, it 

seemed unnecessary and of less value than other phases of the 

work. This supposition is based on the assumption that bacteria 

producing gas in lactose media are foreign to the best milk, 

and especially unnecessary in pasteurized milk. 
In the poorer grades, belonging to the class ‘‘ Raw milks,’’ A,, 

B, and C, (referring to Table VII.) , gas was produced in 

j 91% of the samples in 0.01 of ac. c. In the remaining cases the 

‘i bacterial count was very low and such did not properly belong 

to this class. In 75% of the samples gas was produced in 0.001 

of ac. c. Two of the non-fermenting samples, in this case also, 

were very low in bacteria. Hence it would seem fair to con- | 

| elude that milks of the grade examined above; i. e., milks which j 

| are delivered to large pasteurizing plants, are likely to contain 

; these lactose fermenters in 0.01 of a ¢. ¢., and in the majority i 
of instances contain such organisms in 0.001 of a ec. or, in other | 

words, such milks may contain hundreds or even thousands of 
such organisms per ¢. ¢. | | 

Milk belonging to this class, but of a better grade, as repre- | 

sented by E, F,, ., and ., contain a fewer number of these bac- : | 

| teria. K and L are more like the first. firoup, namely, A,, B, | | 

| and C,, but are sold raw. Judged from the standpoint of the | 

number of gas bacteria, however, they are better milks. | 

If we turn now to the better grades of raw milks we see that 

| the gas-producing bacteria, in inspected milks, are less numerous, 

7 occurring in 1 ¢. ec. portions in 100% of the samples in A,, A,, 

| and B,, and in 27% of the cases in 0.01 of ac. ¢. portion. 
: In the remaining groups of Table VII. the total bacterial con- 

' | tent indicates them to be of better quality. 8B., C,, D, G, and M, | | 

have a much lower percentage of gas-producing bacteria. an 

Turning again to the certified milks we see that colon-like 

| ) bacilli are rarely present in 1 ¢. ec. lots, and are never present in 

a a fraction of ac. ¢. | | 
| It appears, then, that the raw milk of Boston contains large | 

| numbers of bactevia capable of producing gas in lactose media, 

| i.e, bacteria belonging to the colon group, in considerable num- 

pe bers in ordinary raw milk (Grade D), fewer numbers in the in- | 

| ‘ |
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spected grade (B). and that the certified milks are practically 
free from such organisms in 1 e. ec. lots. 

The pasteurized milks, A,, B, and C, (Table VII.), produced 
gas, when 1 ¢. ¢. of the milk was added to the lactose medium, in 
83% of the cases, and in 25% of the cases in 0.01 e«. ¢. portions 
In certain supplies, ag C,, it is unfortunate that greater dilutions 

, were hot planted, since it is quite likely that there might have ) 
been. quite as many lactose fermenters in the pasteurized as in 
the raw milk. (C,). 

In milks pasteurized in the bottle, A,, A,, M,, these bacteria 
are practically absent in 1 e. e. portions. | 

3. THE VALUE or ENnpo’s Mepium in MinK Work. Endo | 
plates were made in a majority of the analyses considered in this | 

ss Investigation. The methods employed have already been dis- 
_...... cussed_and_it_is necessary hereto consider the findings only... 7: 

It was difficult at times to correlate these findings with the data 
obtained from the fermentation tubes. The greatest difficulty 
and indefiniteness come in the better grades of milk, where it 
was hecessary to introduce 1 ¢. ec. of the milk into a Petri dish | 

_ In these cases the opacity produced by the milk made the result- | 
Ing growth less characteristic. In recording results no attempt | 
was made to give actual counts, because of the frequent. appear- | 
ance of red colonies (not B. coli) in certain of the samples. The 
terms “‘few’’ ‘‘several,’? and ‘‘numerous,’’ have been used | 
instead. (See Tables I-IV. and VII.) It will be noticed that 
in the raw milk (Table VII.), where there are many gas pro- 
ducers, there are always several or numerous coli-like colonies 
on the Endo plates, as for example, in A,, B,, andC,. In those | 
samples where fermentation occurs in large quantities of the ) 
milk (1 ¢. ¢.) only, as F,, 2, and ,, there are also few coli-like 
colonies on the Endo plates. In the inspected milks (Table 

| VII.) there is a rather close correspondence between the abund- 
ance of gas-producers in lactose peptone bile, and the red colon- | 
ies on the Endo medium. 

| In the certified milks the tests were the same as those obtained | 1 
by the use of lactose peptone bile cr in the fermentation-tube | 
method. Table VI. of pasteurized milks also shows that similar 
results were obtained by both methods. In milks pasteurized 3 

| in bulk, A,, B.,, and C,, coli-like organisms appear in each ,
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| | method. In milks pasteurized in the bottle, A, and A,, all the 

plates made remained sterile, which was in correspondence with 

the fermentation-tube tests. 

It seems that there is quite a close resemblance between the re- 

sults obtained in test for B. coli by the Endo plate method, and 

the lactose petoone bile. Ayres and Johnson* find that there | 

| are anaérobic bacteria in milk, which resists pasteurization that | 

give gas in the bile fermentation tests which might be confused 

with B. coli, and suggest that where B. coli tests are used to con- 
trol pasteurization that complete cultural determinations be 

. | made of suspected colon forms. 

) The simultaneous use of lactose bile and Endo’s medium would 

be strong evidence of B. coli in case a positive result was ob- 

| tained in each, and would enable one to arrive at a definite 
| opinion considerably sooner than would be possible if it were 

necessary to test out all gas formers found in lactose bile. The J 

particular difficulties come in the use of this medium due to / 
| the troublesomeness of its preparation, and difficulty of using | 

relatively large amounts of milk (1 ¢. ¢.). | \ 
| 

| | 4. Bact. WeLcut. Savaget has suggested that Bact. Welchii 
| | (B. enteritidis sporogenes) is of importance in that it is a valu- - 

. able means of measuring the manurial pollution of milk, since | 

| | the spores of this organism are prevalent in manure and in dust, ' 

| while they are absent from milk collected under conditions of 

a great cleanliness. Accepting this as a statement of fact, it 

| seemed that this organism might be a measure not only of the | 
cleanliness of raw milks, but it may also be used in the case of 

pasteurized milks to indicate the original character of the milk 

po before being heated. In other words, it seemed as if we might 

| : have in this organism a means of judging the original character 

- of the raw milk by examining the pasteurized milk. Savaget has | 

) | also suggested a quantitative method of estimation. A modifi- 

cation of Savage’s outfit has been described above (see p. 1320), 

and was used throughout this investigation. 

| The method used of recording results is that suggested by 

Savage, and is as follows: Twenty ec. c. of the milk, having been 

) | * Ayers and Johnson: A Study of the Bacteria Which Survive Pas- 
teurization”. Gov’t. Printing Office, Wash., 1913, p. 60. 

) + Savage: Milk and the Public Health. The Macmillan Co., 1912. 
a tIbid., p. 189.
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TaBLE VIII BACTERIUM WELC HII IN VARIOUS GRADES OF 

MILK. 
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Raw. Pasteurized. Inspected. Certified. 

3 g g g | 
Bact. me Bact. 5B Bact. i Bact. 

: 5 Welehii. 5 Welchii. 5 |. Welchit. 5 | Welchii, 
w2 mT wR mM . 

Ay 0 
al 2 A, 0 As 0 By 0 
al 0 ae 0 Ae J Be 0 
al 3 Ad 0 A? 1 Be 0 : 
Al 0 ae 1 Ag 0 B? 0 | 
Al 10 al 0 A? 8 2 B? 0 2 

—_——————__— A» 10 As 2 Br 0 

| 2.5 —_——_—_|| a? 1. || BR 0 
——— 2 —_—__-—-———— —— 

Bi + = 1.8 0 

By 0 B, ? ——_——_—_ ———— 

Bi 0 B3 1 Bs 0 Be 0 , 2 
: Bt 5 BE 0 BS 0 Bp 0 | 

BI 7 B? 6 BS 0 Be 0 

B 10 B5 6 B 10 ——___ 
1 ma 2) | BB "0 0 

3.1 3 BS 2 ————_ : 
~ 7 oe RE = oe ee , ED TO LL — on on |S “Hy Te ~ -O ee ~ ~ oo ~ . oe oe 

C, 10 C, 4 1.7 || Hy 0 
Cy 8 C5 8 =—— = Hy 0 

c} 3 CS 8 By 3 | eT 
cl. 1 C5 2 By 4 0 | 

) Ci 3 C5 8 B 4 0 ———_—— 

c 1 i} 6} |B - | 0 , 

7 6.2 3.4 4 

E 0 A3 0 Cy 0. I 0 

— 3 0 Cc 0 I - 9 - 

A 3 Fy 0 A3 1 je J | 
Fl 0 3 2 0 0 

0 0.6 D 3 Jy 0 
—ooo —2 ||} ~D 2 J 1 0 

F, 0 Ay 0 D 1 Jt 0. 
| FS 0 AG 0 ——_—__ —_ | 

F 0 Ad 1 2 0 
° — A 4 2 . =— — ! 

0 Aj 0 G 0 Jo 0 _ J 

—_—_— Aj 0 G 0 J5 ; 0 
Fy 0 Ad 3 G 0 J5 0 | | 
Fe 7 Ay — G 0 — 

F 1 Ay 0 G ] 0 

FS 1 || G 0 | 
—>.a 7 0.7 G - 0 | 

| =|] Me 1 0.14 

ef or | el | 
K 0 M, 2 - 

K 2 —__-____ | : a , 
| + 1.2 | 

L 7 
| 

L 2 
L 10 

3 | 
Fee SES ee nanSE REA 

A as a ccc ccc,



1392 Wisconsin Academy of Sciences, Arts, and Letters. 

equally divided among the ten small test-tubes, 1s put under an- 
aérobic conditions, and incubated for 48 hours. The tubes show- 
ing the characteristic reaction are counted. If all of the tubes 
are positive, the result is recorded ag 10. All gradations between 

| 0 and 10 will be encountered. 
Turning now to the results obtained in this investigation (see 

Table VIIT,) the raw milks used for pasteurization in the bulk 
nearly always contained the organism under discussion, the 
number ranging from 0 to 10. The average for the three sup- 

! plies were 2.5, 3.1, and 7, respectively. Raw milks produced 
for direct consumption were much less frequently and less 
heavily infected. The milks supplied to a small town, F, and F,, : 

| proved to be free from this germ, but F., which is a bottling © 
| concern is infected in three out of five samples. Milks K and L, 

which had a high count, likewise have Bact. Welchii present. 
Inspected milks, are especially free, but occasionally, and es 

pecially the poorer grades, do contain these germs. The num- | 
| ber varies from 1.7 to 3.4. he better grades of this class, / 

and all of the certified milks are free from Bact. Welchii. - ie 
In pasteurized milks the germ under discussion appears in | / 

| practically the same frequency with which it occurs in the raw \ 
| milk which has been treated. A,, B,, C,, show averages of 2, 

3 and 6.2, while 2.5, 3.1 and 7 are the averages of the raw milks | 
| (A,,B, and C,). The milks pasteurized in the bottle (A,, and , 2 

| : A,,) have averages of 0.6 and 0.7, while these same milks in the | 
- raw condition (A,) contain 1.8. | ; 

There seems to be quite a striking correspondence between the 
| distribution of Bact. Welchii and the lactose fermenters (coli-aé- 
a | rogenes group.) This organism is rarely found, and apparently 
- never in any quantity in raw milks unless the coli-like organisms 

| are also present in considerable quantities. Positive tests for , 
: both of these organisiis is quite conclusive proof of manurial con- | 
| a tamination. If only a single test could be made on a milk a posi- | 

tive reaction of this organism would indicate more serious con- 
tamination than the presence of B. coli. | 

| In pasteurized milk this organism may be present in consider-  —S—y 
: able quantity and B. coli may be absent. This would mean that 

| the original milk was badly contaminated, but that the pasteuriz- | 
: ing process had been well carried out. - | 

| | It seems then that this test is capable of being used to a very
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good purpose in the control of pasteurization, and merits further 

study. | 
_ This work seems to confirm the good opinion which Savage . 

| expresses of it. 

5. SPORES or Heat-ReEsistant Forms. The various grades of 

milk probably contain different proportions of spores. One | 
would suppcse that the best grades would contain very few 

spores—that the more careless the operation of milking and 
handling, the greater the number of spores it would contain. 
These would come largely from dust and manure. Providing | , 

all milk was immediately cooled and kept cool, the care in milking 
, could be quite accurately judged by the proportion of spores 

| present. 

If milk stands for some time, and especially at temperatures _ 1 
at which bacteria can grow rapidly, spores originally present 

would germinate and others would probably be formed so that no : 

~~ general law could be formulated, and their estimation would be =22 | 
of little value. Whatever their genesis, however, spores of bac- | 
teria in milk would net be found in any quantity in the very good | 

milks properly kept. While milks with a high initial contamina- | 
tion, or milks which are not properly kept, would contain very 

many spores. | 7 
_ Furthermore, it is quite evident that if milks used for pasteuri- | 

zation contain a large number of spores it would be impossible to 

: produce a pasteurized product from such milks with a low bac- 

terial content. . | | 
The efficiency of pasteurization is now determined by ascer- 

taining the percentage of original bacteria which are killed dur- | 
ing the process. This method is, however, unsatisfactory, since 

it places a premium on highly contaminated raw milks, as it is ' 

easier to get a higher percentage of efficiency with them than with | 
good milks. Bearing on this point. the following quotation from | 

Ayres and Johnson* is made: ‘‘ Percentage bacterial reduction | 

| is of no value in determining the efficiency of the process of 

pasteurization. As a general rule when the bacterial content of : 

raw milk is high there will be a high percentage reduction. When 
the bacterial content is low, then the percentage reduction is of- 

ten low. The percentage reduction may be 99.9 per cent and 

* Ayers and Johnson: A Study of the Bacteria Which Survive Pas- 
_teurization. Gov’t. Printing Office, Wash., p. 58. :
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TABLE IX.—SPORES OR RESISTANT FORMS IN VARIOUS 

GRADES OF MILK. 

Raw. PASTEURIZED. INSPECTED, CERTIFIED. 

Source Spores Source Spores Source Spores Source Spores 
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yet the pasteurized milk may show a count of 100,000 per cubic 
centimeter. When pasteurized milk contains only 10,000 bae- 
terla per cubic centimeter the percentage reduction may only 
have been 95 per cent. It is often impossible to obtain a 99 per 
cent. reduction when a good quality of milk is pasteurized, _ 
therefore, regulations which require a 99 per cent. re- 
duction of bacteria during pasteurization are of no value.’’ 
Following these theoretical considerations it will be of interest 
to notice the results which were obtained in this study. Before | doing so, however, it will be desirable to explain that while the — 
forms under discussion are headed spores, that some and perhaps 
at timies many of the forms thus grouped are not spore-forming. oe A better term than ‘“spores’’, to use in this connection, would 
be ‘‘heat-resisting forms.’’ Occasional attempts to determine 

_ the presence of spores in cultures from plates obtained directly — 
from the milk have showed that some ten of the twelve or more : / __.. forms examined- were, however, spore-bearing. At first it Was 
considered necessary only to heat a few ¢. c. of the milk in test 
tubes to 80° C. for 10 minutes. Lest, however, a scum! should be 
formed, which Theobald Smith, and Russell and Hastings, and 
others have shown will protect the contained bacteria from the | 
usual effects of the heat, dilutions of the milk, 1-100, were used. 

| One ce. of this heated dilution was then plated in duplicate and | 
allowed to grow from 6 to 8 days at room temperature. This 
long period of incubation having been found necessary. : a - Turning now to Table IX. it is seen that the raw material milks — | 
contain a considerable number of heat-resisting forms. In a | . 
general way the higher the bacterial eontent the higher the aver- ; 
age spore count, and vice versa. If there is'a low bacterial 
count comparatively few highly resistant forms will be formed. . | There are, however, some glaring exceptions for which there is 

_ no data to furnish an explanation. a _ 
The inspected milks have a comparatively large number of | 

heat-resisting forms, larger even on the average than the raw 
market milks, the only explanation of which seems to be that | 
these milks have in all probability been kept cooler, and that the 
figures obtained represent the original spore content more nearly _ 
than those of the market milk do, where there has presumably 
been more opportunity for the spores to germinate. __ : | 

| The certified milks invariably have a very low spore content. :
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Turning now to the pasteurized milks, it will be noted that they 

all have a higher spove content than any of the raw milks. They 

have, in other words, not only the resistant forms of the original 

milk, but in addition the forms that they have picked up on the 

way through the plant. The less perfect the sterilization process, 

the more of these resistant forms there are likely to be. 

, The estimation of spores would apparently give data which 

would indicate two things, namely, that there are in all milks 

} a certain number of spores, or high heat-resistant forms, which 

serve as the lower limit of purification by pasteurization, as @ 

| goal towards which the dealer must strive, but which he may 

| never hope to reach with the prevailing low temperature, and. 

| quite likely it is best that he should not. Secondly, they may be 

a good indication of the sterility and cleanliness of the plant. It 

seems quite possible that the bacterial content of commercially 

pasteurized milks may be raised a considerable amount by the _ 

presence of large numbers of these heat-resistant forms in the i 

poorly sterilized tanks, pipes, and other utensils of the plant. | 

6. Tre CHARACTER OF THE CURD AT 37 °C. During the course , 

. of this investigation my attention was called to the work of Klein | 

| and Campbell* on, ‘‘The Use of the Fermentation Test in | 

Dairy Inspection.’’ Following the work of Walter, Peter and 

others, they suggest a classification of curds which may be briefly 7 

| summarized thus: : | 

1. Jelly-like curd. Solid jelly-like curd. Solid, smooth and white. j 

Lactic acid curd. 
n 

| J 1. With no fluid. 

: 
J 2. Showing very few furrows or gas holes. 

J 3. Furrows, gas holes or cracks with some fluid. | 

7 2. Peptonized curd. May be hard, contracted, and in one or Sév- 

‘eral pieces, or soit, flocculent and mushy, with more or less , 

fluid that is entirely clear, put may have a greenish or whitish 

| tinge. 

: P 1. Amount of fluid is small in proportion to size of curd. 

| P 2. Increased amount of fluid. 

a 
P 3. Amount of fluid large in proportion to curd. | 

8. Gaseous curd. White, jelly-like curd, ghowing small holes due | 

to gas formation and in the higher degree presenting a sponge- 

like appearance; more or less fluid present, which may also : 

| show collection of gas bubbles. _ 

G 1. Gas holes in the cream layer or in the curd. 

. - @ 2. Gas holes, numerous in cream and curd, and may be in 

. | fluid. 
| | | 

7 G 3. Curd, sponge-like, containing many gas holes, and may 

| be split, and a portion driven to the top, gas bubbles in 

| the fluid. a 7 

Am, Vet. Rev., 1912, Oct.; p. 25. 
| |
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4. Flaky or Flocculent Curd. Curd in flakes associated with a 
turbid fluid which may be whitish, yellowish or otherwise dis- 
colored. 

F 1. Curd in fine flakes or partially homogeneous. 
F 2. Large flakes and considerable fluid. 
F 3. Large flakes, torn and white or discolored fluid. 

A considerable number of the milks were put in large test- 

tubes or oil-somple bottles, containing about 50 «¢. ec. put at 37° C. 

and examined at from 12 to 16 hours later, and finally after two- 
or three days. 

- The following records were made:— _ |
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TaBLE XI[— CHARACTER OF CURDS FORMED BY DIFFERENT 
GRADES OF MILK AT 37° C. 

; No. Grade D. Grade C. Grade B. | Grade A. 
Raw. ized, |lnspected.| Certified. 

159. ccc cee cece cece cree cree eres ceneceerescens JE-J3B foc ccc ec ccc cele cn cen cco ccleccsensesece 

} 161... croc cece cee cec ce eee cece cere cece cere ne leececcccecesfeeseseesseee} PSPS PITIIIININ 
: VGQ. ccc ce cece cece cree teaver ec erac een esceas (soc cecccrccslaccesevereeeleeeesecrence O-J1 

1O7 oc. cece cece cece cece conc cncecsccescnveees J1-J1 P -P we cece ereccelececuccceces 
LOB. cc ccc ccc cree cece tone seen scan sescceees Pearce ponee P2-P2 CoO ere nreraciseseeceecseces 

TGQ. ccc ccc ccc cc crc ccc nsec rcceceesesscovecse Coereeereresnelenceresecseces J2-G1 eenesescoeece 

170... a ccc cc cece ccc ccc ccccc cece ccessssesceses Peeeroceseeveleesseeveseae P2-P2 oovosevesves 

VZLo cc ccc wcrc c cece cece cee c cece essere cence ce [ewe cserccerelen cscs cesecelecesescseees O-J2 
ATT ccc esc cece cece cece ccecccescscecscesccses | SLSR [rs cccr cece cfee cere csececlescceceveece 

180... coool nn ITI UIE UBUD aa. 
USL. cc ccc cece cc cccccccccce ccc ccscscensscces frccccsesseveleccseccseeee, PI-G2 |[....c.cceeee 
182... cece cece cece cre cree ecce cece ene sence PO-HQ [oc ccc ec ee ee lecccec cree cleccvecvcesee 
183... ccc cece cece m eee c cece cece cee cceccenees JIS 2 arc cnseccsc calor ccccccccneleccccecvenes 
184, ccc cece wcrc ccc cor cc ces cece sees esse ecsecs eon eeneevecre J1-J3 sae weneesnvesionscseerseven 

: LBB. ccc ccc ccc cece cece acc ccencsseccecsceene wee reccerees J1-J3 eoeeeoerecceleenesenvosene 

186. cc cece ccc cece cee c cree cen ecese eee nesens ee coe sevesesleonccevcsenes P1-F1 oe asec nveoes 

TBR. cece cece cece neces cen ccec ceva cssecesees JI-J2 ec ccc ccc cele cece tee elec ccecceees 
: LBD, ccc ccc c cece cece ccsccccescvcccrectsacsccce J2-J2 Ceesseeesseeoeeleeesecesenecolsesansizevsegae A 

190. ccc ccccccccccsccscccccescrecvcccscccesece eeceseece- sen J2-J2 CeO cecee nese eesiecesvseseeceners j 

; LDL... ccc ccc cece cee tcc cece csce sess seeens Oe J2-J2 eee ee ee ee , 

192. ccc cccc cere cece cave sees cceecseescecccsace P2 CP e ome Ker eeolseesenereonesizesesancoeves ‘ f 

. LDS. cc cece cece cece ccc cece c see secesvcecseses ee crecccscce J1 Cee ree rosacea eleasecreessecas “| 

194. ccc wcrc cern ccc rccr ccc ev eeesteescescseces ee esse eeoeaeveivneesevnseseecelevn essen ereresn O. J2 , 

195. ccc wcrc cc cc crc cere ccc esas sesesssecsenes eoeereeseeerioeesesreveres Gl @evesceenseece | 

197. ccc wcrc c cnc c ces c ces ccvesseccceecenssssece eveeee sr eeoeevoliseeseseeeeeeeelseeneneeoseoes ‘O-G1 : \ 

WQS. ccc ccc cece cece cece eens esses stecseeceeees pec re es cec selec cnse seer veliovacssvescen O-G2 

199, ccc ncencevccscccsnccccscecccrecesecssces Romer e cece sefernsseeesereelseevrosseseses O-G1 

200. ccc cccccccccrcccceccccccceccceccsesesccas lescceesseene Ceoereereseeeelenrevewmrsesen O-P1 { 

QOL. ccccvcccccccccvccceacessseccsessssnsceses ee cece essenn eeeeceesereeeleeeennesesors O-P3 \ 

f 202. ccc crcccccccccccscccsecrsecvcesvecsscece ee ececenrececvfavrcveecesr. anelsecesenseznar O-P2 . \ 

2OB. ccc ccccccscccccctseccccvavesasecvesssecece ee ee ec cecccvece eaeonescesoel | O-P3 = 

; 204. cccccecccccccscctcn cscs vccccreresssseeces COOH ee eH ee efae sore reseueleeeeesororen O-P2 , i 

ZOD. cre ccccccsccccc cece ccecccccasesvescsceees Corer e cere eselee veer esesecclensceesesecs O-P2 | 

QOT cca cccccccccccccccccsccctevetesvsencteces eee rerecrreseleneesenveoen O-J2 eoeeseneareved 4 

QOB. cccccccccccccvccccestcnstesccecsseccsence evessaecsesve O-P2 Ce eereserecaeleeerrecseseoes \ 

ZOD. cc cccccccccccnccvsectescteeccsecesseteens oo eer neravaeleceeresosece O-J1 Seeseavcsecen 

a “ 210... ce ceees CO CCR HOH OCR O HO OL EHO E HHO HHOHM OD J1-J1 Coeecemecseveleepeeessseveleererevneseve 

i > CS Pee oeoeseraslerosvesevrecee G2-G2 eo ceseovveseos 

. 215. ccc ccc ccccctec cece sees sens svessecsscecs Ce eer escrccnefesesesvsseve O -P2 Coersvescsecs 

7 ZIG. cc ccccccccccccccecccceserecevesessucerece J1-J1 Pe eserc esses e{ ee esseersensel|seueresenerene 

; RIT, ccc c cece ccc ccen sence cecncecesrsccssccseee J1-J1 ee eeceeosen esi ee eres ereezreleoeeseenacenenee 

, QB. rc cccncccccc cceve cece c cone ceeeeseccenee J1-J3 Coevewoeseeeeieceoeesaeeeeneoieeeesenseened 

219. ss eesecessececcareceeesteccasesereccsces [sesenna eres J1-J2 Co eee rvrereal{seoeeeeecnsce 

. 220. vevccnccccccrec cece cree cseescecscsveseces Ceo cea errr veleesereesesecs J1-J1 eoccevccenne 

ZA. ccc ccc vec ccccecec ener ccsecccesesscceece Co ecceccseecles verse cece ee O-F2 Oe 

‘ 222. ces cccccccccsrc cere were pececceescessceses Coeeeeesnwe selon ener eases esiseee-ersenae O-P3 

BBO. can ccceccsccccccsesccvececescssec-wcssees Se rsceceseselseccoscerssces O-Pl eoveceorvenee ‘ 

hh. cc ccc ence ccccc csc cccec cee erseseseceeese J1-J2 Conese wecaseeasieneeseeeenvneleeosesceoeses es 

. BBO. ccc cccvcccccccc eves ccc ccensvescceeesenes co seresesone eeneveeceseoe -Pl eeoneeoveenern 

: QB. ccc ccc n ccc cece ence cess ncsensssccssecsese J2 / eoroerveseve as ecesscenes Co seeccrveece 

. DOD. ccc cece cece cece wr ssc ccc sc ec cease cess scence eeeoeseneeosene P2 O-Gl eneeevnesee se 

: BBG. ccc cccn cece cece ce es eenaseessesccscessene Pp- Co eeeecsevnsolee ress sscerorisenseveseve® 

Key: 
J = Jelly-like curd. 
F=Flocculent “ . 
P= Peptonized * 
G = Gaseous 7 /
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Tasle XII._SUMMARY OF CURDS FORMED IN VARIOUS GRADES | 

OF MILK. . 

Raw MILKS—Number tested 17 —18 hrs. +48 hrs. | 
NO CULO... cc cece ccc cece cet e cee ete eeceeneeeeeseseeneeesccsses 0 0 

p2 * 2 UIIIIIIIIIIIIIIIIIIIEIIII] 1 | 2 | 
F2 .° eo eeeevvevoneqesep cee evesneeevesvpesveseeevneeeee eevee eaevveeeeeaseevast coeeeeeeoecces 1 q 

PASTEURIZED MILK—Number tested 12 , : “| 
| | 18 hrs. +48 hrs. : 

NO CUI. .occccecec cscs csscccescccreuseveseceseesessssceseess 2 0 

a pg oe CIEE pns erp DoDI DDUD DD oe | re 

INSPECTED MILK8S—Number tested 19 | | ; : | 
_ —18 hrs. +18 hrs. | 

NO CUI. 2.0... cece ccc c ene c ccc cecc eens nase nceeeeee sere scenes 8 0 ‘ 

CERTIFIED MILKS—Number tested 14 | oo 

. . —18 hrs. +48 hrs, 
NO CUT, 2... ccc ccc cece cere cece eee e nore e nee eees este eseseerees 14 0 

GL dec cccccnncaccecveccccusecceseceteusseeseceeesceeees 0 2 1
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As shown in the above tables (XI. and XII.) all of the seven- 
teen samples of raw milk examined curdled in less than 18 hours 
and in nearly all cases the curd formed was of the lactic acid 
type. In the pasteurized milks, two out of twelve, remained fluid 

| for 18 hours but otherwise the character of the curds was not 
much different from that of the raw milks. In the case of the in- 
spected milks, nineteen samples, eight remained fluid for eighteen 
hours or over. The character of the curd varied more than in the 
previously considered classes with more P. and G. than J. curds. 
All of the certified milks remained fluid for more than 18 hours. 
and the P. and G. curds were considerably in excess of the J. 

} curds. | | 

, IV. EXPERIMENTAL PASTEURIZATION. | 

_ rom the results which have just been discussed, especially in. | 
, testing for B. coli in pasteurized milk, it seemed necessary to un- 4 

dertake some pasteurization experiments where the conditions | 
| | could be accurately controlled. For this work a specially con- , 

structed water-bath has been used. This consists of a bath 
| containing about 10 liters of water, fitted with a Roux thermo- . 

, regulator, and a standardized thermometer, and also provided ( 
| with a mechanical stirrer in the shape of a fan or paddle wheel ; 

, run by a small electric motor. The milk was pasteurized either ! 
in test-tubes or in bottles. When the test-tubes were used, | 
some of them were stoppered with cotton plugs, but in these 

| cases duplicates were always made in test-tubes closed with rub- : 
| ber stoppers. The bottles were cither pint milk bottles, closed 
pe with the ordinary paper cap, eight ounce bottles fitted witha per- 

forated ruvber cork containing a thermometer, or oil sample- 
. | bottles which were fitted with a screw cap. In the test-tube ex- 

periments only a few centimeters of milk were placed in the bot- . 
| tom of the tube, and care was taken to immerse the test-tube in | 

| the water-bath as low as possible. Some of the bottles were im- 
| | mersed entirely ; in other cases only up to the caps, but not over 

| them. 7 . : 
The results obtained are shown in the following table (XIII). |
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Taste XIUI—EXPERIMENTAL PASTEURIZATION. 

acter’ Time | pacteri Fermentation lactose bile. 
. acterlia acteria |_ —essSSSSSSssSsSSSSs‘“‘(_‘_e 

No. | Source. per c.c, cn per ¢. ¢c. 
, 1c. c¢. | 1/10 c.c. |1/100 c. ¢c. 

Market milks ZS | | % % % 

226{ K 5,265,000 [e., | 145 22| 69,500 0 0 feceeseeeees | 
296 K 5.955,000 |5% | 145 22] 35,700 0 0 fe, 
296] K | 5.965.000 [aS | 145 22] 47,000 52 0 i. | 
993 | K 5,265,000 |a"> | 145 22) 43.000 40 0 Llieeeeee 
gy} K 11,825,000 !3 | 145 30} 577,500 O  [rsseceseeeel 0 

me 
es | K 11,895,000 |“ | 145 30; 680,000 O  Lesseceeeee] 0 
233] Kk 2.075.000 |S% | 145 30 | 34.000 Of 0 
23310 OK 2,075,000 |S | 145 30, 47,600 O Joell 0 
248 | XK 200,000 |2° | 145 20 7,000 0 0 feecceseeees 
934 | 1,370,000 |S | 145 20 1,000 ed ee | 

as 

9351 GL 6,450,000 | & 145 20 | 49,000 15 ON viveeeeee 
235 L 6,450,000 ors | 145 20 44,000 ee eee 0 | 
245 L 1.360.000 |e | 145 20] 11,000 70 Oo hee eeeee | 
5 | UL 1,360,000 |B 5 | 145 20 7,000 70 6 |e ieceeee ee 

a7] oOo 6,000,000 |S | 145 20! 24,000 | 15 0 0 | 
57, L 6,000,000 |&S°| 145 20] 37,000 0 0 0 : 
268 L 11,750,000 |S} 145 20 77.000 25 0 0 
972) OL 3,525,000 |B) 145 20, 37,000 60 70 0 

Inspected milks oS 
— o . . 

266 N 23,000 |o8°!| 145 20} 4,350 0 0 0 
270 Nf} 16.000 {23.0} 145 20 3, 800 60 60 70 , 
326| N 500,000 |A4 145 20 1,400 0 0 0 } 

From the above table it appears that is is not always possible to : 

pasteurize milk, at the temperature and time used, when it is | 

heavily seeded with B. coli, so that one ec. ¢. will not ferment lac- 

| tose. | | | 

That lactose fermenters may not always be B. coli has already 

been discussed (see p. 1845). The high per cent of gas especially. . 
| in fractions of a ¢. ¢. are to be regarded as due to some anaérobe 

: and not as B. coli. | | _
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V. SUMMARY AND CONCLUSIONS. 

A collecting case for carrying milk samples of 120 ¢. ¢. capacity | 

| is described. 1 
| A study of the loss of volume during sterilization in the auto- 

clave reveals the fact that in the case of water blanks the loss 
| varies from 1 to 8 per cent; that the loss varies with the auto- 

clave; that-the loss can be prevented by closing the autoclave up 
cold and not permitting the escape of steam, and that the insuf- 

| : ficiency of sterilization in this way can be avoided by running | 

} the material to be sterilized a second time. The use of caps of 

paraffined paper is suggested on water blanks to prevent evapo- 

ration. In making dilutions and shaking them it is reeommended 
that the sterile paper cap be placed over the neck of the bottle | 

| and forced in place with a cork which is suggested for use in- (| 
- stead of the usual cotton plug. | ; 

A study of pipettes leads to certain suggestions in regard to | | 

| form and methods of cleaning. | | 
A new piece of appazatus is described to be known as the ‘‘Me- 

chanical volumetric pipette’’ or ‘‘pipettometer.’’ This makes | 

| oo the accurate measurement of fractions of a cubic centimeter, with | 

| an ungraduated pipette, easily possible. It possesses other ad- __ | 
vantages over the ordinary pipette used in bacteriological work. 

| It will also be found useful in graduating pipettes. | 

| | _ A study of Schroeder’s ring method shows it to be considerably © 
| less accurate than the ordinary methods, and on this account 

| unworthy of general adoption. 

| Reasons for the use of an incubation temperature of 21° C. in- 

stead of 37° C. are suggested. | 
| | A new form of apparatus for counting colonies is described. | 

| ‘In tests for B. coli in milk a new medium (neutral red milk : 
| : broth) is described ; a comparison of the Smith and Durham fer- 

S mentation tubes is made, and a simple form of gasometer for the , 

_ latter is suggested. : : a 

F Endo’s medium is discussed as a means of detecting B. coli in 
milk as well as certain phases of its manufacture. | 

A new method of determining the thermal death-point of bac-
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teria, in connection with the ‘“pipettometer’’ ig described, and 
the results for B. coli in milk are discussed. 

A study of the inhibiting action of milk on the amount of gas | produced in the fermentation tube, when compared with results 
obtained in ordinary lactose media, shows that while this reaction 
is pronounced in the case of milk that it does not apparently 
modify the results when a cubic centimeter or less of milk is | added to a fermentation tube of other lactose medium. 

A modified form of a common test for the Streptococci in milk, 
other than those of sour milk, is suggested, together with experi- 
mental data of its value. | | 

oe A modification of Savage’s method for a quantitative test for 
. Bact. Welchii is described. 

A description of a new form of fermentation tube is given. 
This tube collects the gas from a constant amount of the medium | _ and.is especially useful-in the study of anaérobes, and was used a a to test out certain doubtful cultures of Bact. Welchii. 

| Thirty samples of certified milks were analyzed from eight — 
different sources. 

| Thirty-two samples of inspected milks were examined from 
Seven different sources. | | 

| _ Thirty-seven samples of pasteurized milks were studied from 
- gix different sources. | | | | | 

Forty-two samples of raw milk were tested from ten different 
sources. , 

| On all of the samples the following tests were made: 1) Total 
| number of bacteria growing at 21° C.; 2) gas production in lac- | , | tose media; 3) Bact. Welchii, quantitative; 4) spores or bacteria 

resisting heat at 80° C. for 10 minutes. | 
Ov part of the samples the following additional tests were run: 

)) streptococci; 6) character of the curd at 38° C. 
The analyses of these milks under winter conditions, presum- 

} ably the most favorable for both producer and consumer, show 
that the raw milks have a bacterial content ranging from 30,000 | : to 14,400,000 per ec. c. The average count of milks sold in a raw SC 
state was found to be approximately 2,000,000 per e. e.; the aver- 
age count of raw milks to be pastewrized in bulk was practically | 
the same, while the average count for the milks to be pasteurized | 
in bottles was 532,000 per e. ec. The inspected milks have an aver- | 
age count of 159,560 per ce. ¢, and the certified milks of approxi- 
mately 20,000.
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Bacteria fermenting lactose with the formation of gas—colon- 

like bacilli—were found tc be distributed in the various grades of 

milk as follows: 

Raw milks gas in 83% of 1/100 Cc. ¢. sample 

Raw milks gas in 71% of 1/1000 c. c. sample 

Inspected milks gas in 54% of 1 c. c. sample 

Inspected milks gas in 30% of 1/100 c. c. sample 

Certified milks 0% of 1 c. c. sample 

Pasteurized in bulk, gas in 88% of 1 c. c. sample 

Pasteurized in bulk, gas in 25% of 1/100 c. ¢. sample 

Pasteurized in bottle, gas in 4% of 1 c. c. sample 

Pasteurized in bottle, gas in 0% of 1/100 c. c. sample 

Endo’s medium was found to be only fairly satisfactory as a 

means of detecting colon-like organisms in milk, especially 

: where as much as 1 cubic centimeter of milk needs to be used. 

- Endo plates run with fermentation-tube test obviate the possi- 

bility of confusing coli with anaérobie bacteria capable of fer- | 

menting lactose, since such organisms do. not grow similar to B. / 

coli on the Endo plates. | { 

| Bact, Welchii was found to be present in considerable numbers 

in raw milks, 3.2 being the average number found to each 20 ¢. ¢. 

It was found with practically equal frequency in pasteurized ' 

milks, less frequently in inspected milks, and rarely if ever in 

certified. Apparently one such spore per 20 cubic centimeters of 

milk is of little significance, but a greater number, such as three | 

or four per ec. ¢. would seem to be a good indication that a milk is 

oo ” rather seriously contaminated. The presence of this germ in con- 

| siderable quantities in pasteurized milk is apparently a good indi- 

cation that the milk used for the purpose of pasteurization is | 

- geriously contaminated. This method seems, then, to be especially 

useful where a pasteurized milk is under investigation whose con-. } 

dition in a raw state was unknown. On this account, and for this | 

purpose, the use of this method merits further study. 

The number of spores, or those forms capable of resisting a 

| | temperature of 80° C. for ten minutes, furnishes data of value in 

connection with the other facts in regard to a particular milk, 

7 e.g., araw milk having a high total count and a low spore count 

| has probably not been kept at a temperature sufficiently low, 

| or if it has been kept at a low temperature, not for a long enough 

time to allow germination and growth; a high spore count in a. 

pesteurized milk indicates either a poor raw milk, a low pasteur- | 

| : izing temperature, or a contamination with heat-resisting forms
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after pasteurization, a condition frequently obtaining in pasteur- 

izing plants at the present time. Certified milk and good in- 
spected milks have surprisingly few spore forms. 

The rate at which colonies on agar plates, incubated at 21° 
C., develop, may be used to differentiate different grades of 
milk. The bacteria from raw market milks grow out much faster 

than do the bacteria in pasteurized or certified milks. 

The character of the curd produced by milks of the various 

classes at 37° C. was studied. The raw milks all promptly formed 
lactic acid curds. The same was true of the pasteurized milks. | | 

. The inspected and certified milks more frequently formed sweet | 
or gaseous curds. 

A number of milks were heavily seeded with B. coli and then | 
pasteurized at 60° C. for 20 minutes. By this procedure it was 

| found impossible to always kill all of the B. coli present. 
a _ I desire to express my indebtedness to Dr. M. J. Rosenau who = }33— 

has been ever ready with suggestions and encouragement, and | 
who has followed the progress of this work with interest and 
appreciation ; to the Boston Milk and Baby Hygiene Association 
for their liberality and foresight in providing a fellowship under | 
which this work has been done; and to Drs. L. E. Poole and A. D. , 
Browne, and Mr. John Foley, for assistance at various times.
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| LIST OF OFFICERS AND MEMBERS, CORRECTED TO 

MAKCH 1, 1914. 

. OFFICERS. | 

| President, D. C. Munro, Madison. 

Vice-President, Sciences, 

| I, N. MitrcHeni, Milwaukee*. | 

Vice-President, Aris, | 

| | A. C. Cuas, Milwaukee. | 

Vice-President, Letters, | \ 

FE. M. Ericxson, Ripon. | ae 

| Secretary, | 

| | | ArtHur Beatty, Madison. | 

| | . Treasurer, , 

oO ArtHur Bearry, Madison. = 

| oo Curator, | | 

| | C. E. Brown, Madison. | | 

| | Librarian, 

Wauter M. Suirx, Madison. 

_ Committee on Publication, 

: | | The President, ex officio. , 

The Secretary, ex officio. , | 

| C. E. ALLEN, Madison. | 

, | : COUNCIL. a : 

The President, Vice-Presidents, Secretary, Treasurer, Libra- | 

. oe rian, and Past Presidents retaining their residence 
in Wisconsin. | 

| _ “Deceased . | oe 

. 
. |
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Committee on Inbrary, 

The Librarian, ex officio. 
P. H. DERNEHL,. Milwaukee. 
GEORGE WAGNER, Madison. 
R. G. THWAITES**, Madison. 

C. A. Youtz, Appleton. : 

Committee on Membership. _ 

The Secretary, ex officio. 

: H. L. Warp, Milwaukee. 

A. F. McLeon, Beloit. | 

HELEN SHERMAN, Washington. 

| | L. R. Ineersouy, Madison. | 

| | Past Presidents. | oe 

HONORABLE JOHN W. Hoyt, M. D., LL. D., Washington, D. C., 
1870-75. | | 

Dr. P. R. Hoy, M. D.,* 1876-78. : | | 
| PRESIDENT A. L. CHAPIN, D. D.,* 1879-81. | 

Proressor Rouanp D. Irvine, Ph. D.,* 1882-84. . 
Proressor THomas C. CHAMBERLIN, Ph. D., Se. D., LL. D., | 

yp | Chicago, Ill, 1885-87. | : | 
| Proressor WILLIAM F, ALLEN,} 1888-89. | , 

Proressor Epwarp A. Bircz, Ph. D., Se. D., LL. D., Madison, 
1889-90. | | | 

LIBRARIAN GEORGE W. PeckHam, LL. D., Milwaukee, 1891-93.tt | 
PRESIDENT CHARLES R. Van Hisz, Ph. D., LL. D., Madison, | | 

| 1894—96. 
Proressor C. DwigHt Marsu, A. M., Ph. D., Washington, D. C., | 

— 1897-99. 7 : . 
| PROFESSOR CHARLES S. SuicHTER, M. S.,-Madison, 1900-1902. 

| Dr. JoHn J. Davis, M. D., Racine, 1903-1905. 

Proressor Louis KAHLENBERG, Ph. D., Madison, 1906-1909. | 
| PRESIDENT SAMUEL PLANTzZ, Ph. D., D. D., LL. D., Lawrence Col- 

| lege, Appleton, 1910-1912. , 

** Deceased . | | 
* Deceased. }~ Deceased December 9, 1899. Professor Birge elected to fill un- 

expired term. 77Deceased.
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HONORARY MEMBERS. 
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JORDAN, David Starr, 
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, Hopkins University, 1902, Illinois College, 1903; Instructor in Botany, ( 
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Botany, Harvard Summer School, Cumberland Gap, 1875-76 , 

. Assistant to U. S. Fish Commission, 1877-81; Professor 

. . of Zoology, Indiana University, 1879-85; President ' 
: of Indiana University, 1885-91; President of the , 

: California Academy of Sciences, 189*-98, 1901— : 
03, 1908; U. S. Commissioner in charge of Fur 

Setl. Investigations, 1896-98 ; of Salmon In- a s 

vestigations, 1904; International Commis- . 

7 , sioner of Fisheries, since 1908 ; President 

os of the American Association for the | 
Advancement of Science, 1903-09. 

| | TRELEASE, William, - Botanical Garden, St. Louis, Mo. | 
B.S. (Cornell) ; S. D. (Harvard) ; LL. D. (Wisconsin, Missouri, Washing- 

ton University). Director of Missouri Botanical Garden; Engelmann 

Professor of Botany, Henry Shaw School of Botany, Washington 

' University ; President, Academy of Science of St. Louis; Secretary, | 

The Round Table, St. Louis; Honorary President, Engelmann 

. Botanical Club, St. Louis; Chairman, City Plan Committee, 

Civic League, St. Louis; Vice President, Board of Com- 

missioners, Tower Grove Park, St. Louis. 

WHEELER, W. M., | Forest Hills, Boston, Mass. | 
Ph. D. Professor of Economic Entomology, Harvard University. 

—_ WHITMAN, Charles Otis, University of Chicago, Chicago, Tl. 
A. B., A. M. (Bowdoin) ; Ph. D. (Leipzig) ; LL. D. (Nebraska). Head 

Professor of Zoology, University of Chicago; Director of Marine 

- Biological Laboratory, Woods Hole, Mass.
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LIFE MEMBERS. 

Birce, Edward Asabel, 744 Langdon St., Madison 
A. B., A. M. (Williams) ; Ph. D. (Harvard) ; Se. D. (Western University 

of Pennsylvania) ; LL. D. (Williams). Professor of Zoology and 

Dean of the College of Letters and Science, University of Wis- 

consin; Secretary of Commissioners of Fisheries, Wiscon- 

sin; Director and Superintendent, Wisconsin Geolog- 

ical and Natural History Survey; Member, Wis- | 

consin State Board of Forestry; Wisconsin 

Conservation Commission, Senator, Phi 

Beta Kappa 

Davis, John Jefferson, 629 Mendota Court, Madison | | 

B. S. (Iinois); M. D. (Hahnemann). Physician. Curator of Her- 

barium. University of Wisconsin. 

- Frnt, Albert Stowell, 450 Charter St., Madison 
A. B. (Hard); A. M. (Cincinnati). Astronomer, Washburn Observa- 

, tory, University of Wisconsin. . 

Hosss, William Herbert, , | 

| 820 Oxford Road, Ann Arbor, Mich. | 

. B. S. (Worcester Polytechnic Institute) ; A. M., Ph. D. (J ohns Hopkins). 7 

Professor of Geology, University of Michigan. 

Hoyt, John Wesley, | Washington, D. C. | 
A. M. (Ohio Wesleyan) ; M. D. (Cincinnati) ; LL. D. (Missouri) Chair- . 

man of the National Committee of Four Hundred to Promote 

the Establishment of the University of the United States. 

MarsH, Charles Dwight, - | | 

| | 3430 Brown St., N. W., Washington, D. C. 

A. B,, A. M. (Amherst) ; Ph. D. (Chicago). Physiologist in Bureau of 

Plant Industry, United States Department of Agriculture. 

PLANTZ, Samuel, | 545 Union St., Appleton : ; 

A. M. (Lawrence) ; Ph. D. (Boston) ; D. D. (Albion) ; LL. D. (Baker). 

President, Lawrence College. 

Suarp, Frank Chapman, 27 Mendota Court, Madison | 
A. B. (Amherst) ; Ph. D. (Berlin). Professor of Philosophy, 

University of Wisconsin. . 

SKINNER, Ernest Brown, 210 Lathrop St., Madison Z 

A. B. (Ohio); Ph. D. (Chicago). Assistant Professor of Mathematics, 

University of Wisconsin. | 

SuticHtEr, Charles Sumner, 636 Frances St., Madison 
. B. S., M. S. (Northwestern). Professor of Applied Mathematics. 

University of Wisconsin; Consulting Engineer. c
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| VAN CLeEF, Frank Louis, 39 For Green Place, Brooklyn, N. Y. 
A. B. (Oberlin, Harvard) ; Ph. D. (Bonn). Chief of Sixth Division and 

Translator in Office of Commissioner of Records, Kings County, 

Van Hise, Charles Richard, 772 Langdon St., Madison 
B. Met. E., B. S., M. S., Ph. D. (Wisconsin) ; LL. D. (Chicago, Yale, 

. Harvard, Williams, Dartmouth). President, University of Wis- 
consin; Consulting Geologist, Wisconsin Geological Survey ; | President, Board of Commissioners, Wisconsin Geological 

and Natural History Survey; President, Wisconsin . | 
State Board of Forestry. 

ACTIVE MEMBERS. 

ALLEN, Bennett Mills, Lawrence, Kansas 
Ph. B. (De Pauw) ; Ph. D. (Chicago). Professor of Zoology University 

_ of Kansas. 

| | ALLEN, Charles Elmer, 2014 Chamberlin Ave., Madison 
. B. 8., Ph. D. (Wisconsin). Professor of Botany, University of Wis- i 7 : ; consin. ‘ 

| . ALLEN, Ruth Florence, East Lansing, Mich, | A. B., A.M. (Wisconsin). Instructor in Botany, Michigan Agricul- 
tural College. 

: ARZBERGER, Emil Godfrey, | 
| : 4233 Shenandoah St., St. Louis, Mo. . 

Ph. B. (Wisconsin). Research Fellowship, Missouri Botanical Garden. | 

Baaee, Rufus M. Jr., 466 Alton St., Appleton 
_ Professor of English, Lawrence College. . 

BarBer, W. Harley, | 120 Thorn St., Ripon Wis. | 
, A. B. (University of Wisconsin): M. A. (University of Wisconsin) 

Registrar and Professeror af Physics, Ripon College, Ripon, 
. - Wis, Member of City Council. 

Bareour, Harris Merrill, | a | (Milton — 
' M. A., B. D. Professor of Philosophy and History, Milton College. | 

; | BarDEEN, Charles Russell, | 29 Mendota Court, Madison _ : A. B. (Harvard) ; M. D. (Johns Hopkins). Professor of Anatomy, and , | Dean of the Medical School, University of Wisconsin. . 

| Barrett, 8. A., Public Museum, Milwaukee 
, B. S., M. S.. Ph. D. (University of California). Anthropologist ; Cura- 

tor of Anthropology, Public Museum, Milwaukee. 

| : BartH, George P., 302 21st St., Milwaukee 
: Physician. | 

.
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BARTHOLOMEW, Elbert T., 803 State St,, Madison 
Instructor in Botany, University of Wisconsin, 

Bascom, Lelia, 139 W. Gilman St., Madison 
Instructor in English, University of Wisconsin. 

Bassett, Harry Kendall, ; 110 Spooner St., Madison : Assistant Professor of English, University of Wisconsin. 

Beatty, Arthur, | | 1824 Vilas St., Madison | A. B. (Toronto) ; Ph. D. (Columbia). Assistant Professor of English, 
University of Wisconsin. 

. 
Buackstong, Dodge Pierce, 921 Wisconsin St., Berlin 

| A. B., A. M., C. E. (Union). 

BLEYER, Willard Grosvenor, 625 Langdon St., Madison B. L., M. L., Ph. D. (Wisconsin). Associate Professor of Journalism, 
University of Wisconsin. 

Boren, Welz E., | Milwaukee 
: Boyp, C. E. ) Tallahasse, Fla. . Professor, Florida State College for Women. 

Braun, Adolph R., 832 38th St., Milwaukee Graduate of National German-American Teachers’ Seminary, Milwaukee, Teacher of Modern Languages, Milwaukee High School. . 
: BRINCKLEY, William J oshua, 1303 Grand Ave., Milwaukee | A. B. (Salina) ; B. S., A. M. (De Pauw) ; Ph. D. (Austin). Lecturer, 

Public Museum. 

Brown, Charles E., ~ 910 Van Buren St., Madison Secretary and Curator, Wisconsin Archaeological Society ; Chief, State 
. . 

Historical Museum. 
. 

Brown, Charles Newton, 271 Langdon St., Madison | : | LL. B. (Wisconsin). Lawyer. 

, Brown, Eugene Anson, 2015 Jefferson St., Madison M. D. (Hahnemann). Physician and Surgeon; Secretary of Board of . Federal Pension Examiners, Madison District, 

Brown, Haroip Gisson, | 803 State St., Madison | _ Instructor in English, -University of Wisconsin. 

Brues, Charles Thomas, a | , _ Bussey Institution, Forest Hill, Boston, Mass. B. S., M. S. (Texas). Instructor in Economic Entomology, Harvard , University. 
. 

Brunpace, Albert H., 

375 Gates Ave., Brooklyn Borough, New York City | | ' Emeritus Professor of Toxicology and Physiology, Marquette University ; 
Physician.» —
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BuEHLER, Henry Andrew, Rolla, Mo. 

B. S. (Wisconsin). Geologist; State Geologist of Missouri. 

Buntine, Charles Henry, 2020 Chadbourne Ave., Madison 

Professor of Pathology, University of Wisconsin. 

Burritu, Alfred C., 2208 Monroe St. Madison 

S. B. (Harvard). Instructor in Economic Entymology, University of 

| 
Wisconsin. 

Bussewirz, M. A. | Milwaukee 

Professor, Milwaukee State Normal School. 

 Cartrns, William B., 2010 Madison St., Madison 

A. B., Ph. D. (Wisconsin), Assistant Professor of American Litera- 

, ture, University of Wisconsin. 

, , CAMPBELL, O. J. Jr., 15 E. Gilman St., Madison 

Ph. D. (Harvard) Assistant Professor of English, University of Wis- 

consin. 

, Carr, Muriel B., The Irving, Madison 

. Instructor in English, University of Wisconsin. 

CHANDLER, Elwyn Francis, | University, N. D. 

A. B., A. M. (Ripon). Professor of Mathematics, University of North | 

Dakota; Assistant Engineer, United States Geological Survey. fo 

| Cuasse, Wayland J., | 141 Summit Ave., Madison 

A. B., A. M. (Brown). Associate Professor of History, University of 

— Wisconsin. 

) CHENEY, Lellen Sterling, : Barron. | 

| . B. S., M. S. (Wisconsin). County Superintendent. . i 

Cuas, Alfred Charles, | | 

Flat 2, St. James Ct., 815 Grand Ave., Milwaukee 

Architect (Ferry & Clas), 419 Broadway, Milwaukee; Member, Board of 

| Park Commissioners. 

| Cuawson, Arthur Brooks, Washington, D. C. 

A. B. (Michigan). Department of Agriculture, Washington. — 

Corrin, Victor, | 1919 Arlington Pl., Madison 

. Ph. D. (Cornell). Assistant Professor of European History, University | 

of Wisconsin. 

Cote, Leon J., 1915 Keyes Ave., Madison 

. A. B. (Michigan); A. M. (Harvard) ; Ph. D. (Wisconsin). Associate 

Professor of Experimental Breeding, University of Wisconsin. . 

| . Compton, J. S., | Eureka, Illinois 

ConkxkLin, G. H., ~ «4204 Tower Ave., Superior 

: 
Practicing Physician. |
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Coot, Charles Dean, 1607 Adams St., Madison 
A. B. (Michigan); A. M. (Harvard); Ph. D. (Wisconsin). Assistant 

Professor of Romance Languages, University of Wisconsin. 

CuLVER, Garry Eugene, 1103 Main St., Stevens Point 
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Dauanp, William Clifton, Milton 
, M. A., D. D. President and Professor of the English Language and of 

Bibical Literature, Milton College. 

Dean, Alletta F., The Hamilton, Madison | 
Ph. B., Ph. M. (Wisconsin). Instructor in Biology, Madison High 

School. 

Dennis, Alfred Lewis Pinneo, 518 Wisconsin Ave., Madison | 
A. B. (Princeton) ; Ph. D. (Columbia). Professor of European History,,. | 

University of Wisconsin. 

DENNISTON, Rollin Henry, Science Hall, Madison | 
Ph. G., B. S., Ph. D. (Wisconsin). Assistant Professor of Botany, Uni- 

| versity of Wisconsin. 

DERNEHL, Paul Herman, 
717-718 Majestic Building, Milwaukee 

B. 8. (Wisconsin); M. D. (Johns Hopkins). Physician. 

| DIETRICH, Otto, 730 Grand Ave., Milwaukee 
Ph. D. (Halle). Director, Milwaukee University School. . 

Dopeg, B. O., 7 New York, N. Y. 
Ph. B. (Wisconsin); Ph. D. (Columbia). Instructor in Botany, 
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Doper, Robert Elkin Neil, 15 W. Gorham St., Madison | 
A. B., A. M. (Harvard). Assistant Professor of English, University of 

Wisconsin. > ‘ 

Dowuine, Linnaeus Wayland, 2 Roby Road, Madison 
Ph. D. (Clark). Assistant Professor of Mathematics, University of 

Wisconsin. 

Downses, Robert Hugh, , 53 West Algoma St., Oshkosh | | 
a B. L. (Wisconsin). | 

EIsenMANN, William H., : Sioux City, Iowa 
High School, Sioux City. 

| ELuswortH, William H.., 3302 Wells St., Milwaukee | ) 
President, Ellsworth and Thayer Manufacturing Company. 

-Eny, Richard Theodore, 205 Prospect Ave., Madison | 
A. B., A. M. (Columbia) ; Ph. D. (Heidelberg) ; LL. D. (Hobart). Pro- . | 

fessor of Political Economy, University of Wisconsin. \
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1376 Wisconsin Academy of Sciences, Arts, and Letters. 

Hurton, Andrew J., | Box 378, Waukesha 
Superintendent, Wisconsin Industrial School for Boys. 

INGERSOLL, Leonard R., 1933 West Lawn Ave., Madison 
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A. B., A. M. (Nebraska); Ph. D. (Columbia). Assistant Professor of 

German, University of Wisconsin. 
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B. S. (Purdue). Instructor in Science and Mathematics, Racine High 

School. 

LeirH, Charles Kenneth, 240 Langdon St., Madison 
B. S., Ph. D. (Wisconsin). Professor of Geology, University of Wiscon- 
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: . State Normal School. 

| | | Merritu, Mrs. Sherburne §., 3355 Grand Ave., Milwaukee 
First Vice-President, Wisconsin Humane Society; Second Vice-President, | ' 

. Woman’s Club of Wisconsin; President, Public School 

: Art League. 

) Merzporr, William, | : St. Francis | 
. Professor of Natural Sciences, St. Francis Seminary. 

Meyer, Balthasar Henry, Washington, D. C. — | 
B. L., Ph. D., LL. D., (Wisconsin). Member Interstate Commerce 

. Commission. _ 

Miter, E. R., | | 1120 W. Johnson 
| . U. S. Weather Bureau. : 

MILLER, William Snow, 415 W. Wilson St., Madison | 
M. D. (Yale). Associate Professor of Anatomy, University of Wis- 

consin. 

Monroz, C. E., 512 Van Buren St., Milwaukee | 
A. B. (Oberlin College) ; LL. B. (Michigan University). Lawyer. 

Moore Samuel, | (112 Lathrop St., Madison 
A. B. (Princeton), Ph. D. (Harvard). Assistant Professor of English, 

, University of Wisconsin,
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Morris, William Augustus Pringle, 26 W. Mifflin St., Madison 
A. B. (Hamilton). Lawyer. 

MvueEuLER, Alexander, 788 Cramer St., Milwaukee 

Munro, Dana Carleton, 515 N. Lake St., Madison | 
A. B., A. M. (Brown). Professor of European History, University of 

Wisconsin. 

MurTrkowskI, Richard Antony, 423 N. Lake St., Madison 
. Assistant in Zoclogy, Univers:ty of Wisconsin. 

NADER, John, 302 West Main St., Madison 
. Architect and Civil Engineer. 

Nacuer, Mrs. Ellen Torelle, 151 W. Wilson St., Madison 

Naytor, Wilson Samuel, Appleton | 
Professor, Lawrence College. 

NEILSON, Walter Hopper, 114 Garfield Ave., Milwaukee 
M. D. (Rush). Dean of the Medical Faculty and Professor of the 

Principles and Practice of Medicine and Clinical Medicine, 

Milwaukee Medical College. . 

NICHOLS, Susie Percival, | Shelbyville, Kentucky. | 
B. S. (Cornell) ; Ph. D. (Wisconsin). | : 

Ouin, John Myers, 130 Prospect Ave., Madison 
A. B., A. M. (Williams); LL. B. (Wisconsin). Lawyer; Professor of 

Law, University of Wisconsin. 

O’SuHEA, M. Vincent, 140 Langdon St., Madison 
8B. L. (Cornell). Professor of the Science and Art of Education, Uni- | 

versity of Wisconsin. . . . 

OVERTON, James Bertram, 512 Wisconsin Ave., Madison : 
Ph. B. (Michigan); Ph. D. (Chicago). Associate Professor of Plant : 

, Physiology, University of Wisconsin. , , 

Owen, Edward Thomas, 614 State St., Madison | 
A. B., Ph. D. (Yale). Professor of French and Linguistics, University 

of Wisconsin. - 

Owen, Ralph W., 21 Mendota Court, Madison 
Litt. B. Princeton; M. A, (Wisconsin). Instructor in English, Univer- 

sity of Wisconsin. 

_ Parxer, Fletcher Andrew, 14 W. Gilman St., Madison 
Professor Emeritus of Music, University of Wisconsin; Vice-President, 

; Music Teachers’ National Association. . 

PARKINSON, John Barber, 516 Wisconsin Ave., Madison | 
A. B., A. M. (Wisconsin). Vice-President and Professor Emeritus of 

_ Constitutional and International Law, University of Wisconsin.



1380 Wisconsin Academy of Sciences, Arts, and Letters. 

Paxson, Frederick L., 629 Frances St., Madison 
Ph, D. (Pennsylvania); Professor of American History, University of 

Wisconsin. 

Prasopy, Arthur, 2114 Chadbourne Ave., Madison 
B. S. (Wlinois). Supervising Architect, University of Wisconsin. 

PEASLEE, Leon D., Milwaukee 
Curator of Hducation, Public Museum. 

PELTIER, George L., Urbana, Il. 
Ilinois Agricultural Station. 

PERROW, Eber Carle, 119 W. Broadway, Louisville, Ky. 
A. B., A. M., Ph. D. (Harvard). Professor of English, University of 

Louisville. 

Peterson, W. H., 116 W. Washington Ave., Madison 
Instructor in Agricultural Chemistry, University of Wisconsin. 

: PuHituipes, James David, 1010 Grant St., Madison | 
B. 8S. (IHinois). Professor of Drawing, University of Wisconsin. / 

PriERSON, Merle Pierson, | Jefferson : 
Teacher of English, High School, Jefferson. _ \ 

: Pitman, Annie, 414 N. Henry, Madison 
B. A., Ph. D. (Wisconsin). Assistant Professor in Latin, University . . 

. . of Wisconsin. | 

| Porter, William, 735 College Ave., Beloit , 
A. B., A. M., D. D. (Williams). Professor Emeritus of Latin, Beloit . | 

- College. : 

Pretts, William Walter, - Platteville 
: B.S. (Wisconsin); M. D. (Northwestern). Physician and Surgeon. 

| QuaiFE, Milo M., : Madison 
Secretary. State Historical Society. . 

REED, George Matthew, 809 Virginia Ave., Columbia, Mo. 
A. B. (Geneva); A. M., Ph. D. (Wisconsin). Assistant Professor of 

Botany, University of Missouri. 

Rice, Ole S., 7 Madison 
B. S. (Wisconsin). Library Clerk, Office of State Superintendent of | 

Public Instruction. 

, | - Rogpper, E. C. L. C., 1614 Hoyt St., Madison 
A. B., A. M., Ph. D. (all from University of Michigan). Associate 

Professor of German Phililigy, University of Wisconsin. 

| Roupe, Hugo W., 703 First St., Milwaukee 
. Chemist, Schlitz Brewing Company. /
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RUENZEL, Henry Gottlieb, 2332 Vliet St., Milwaukee 
Ph. G. (Wisconsin). Pharmacist; Member, State Board of Pharmacy. 

Sammis, J. L., 234 Breese Terrace, Madison 
Associate Professor of Dairying. University of Wisconsin. , 

SANBORN, John Bell, Wisconsin Building, Madison 
B. L., M. L., Ph. D. (Wisconsin). Lawyer; Treasurer, Wisconsin State 

; Bar Association ; Lecturer, University of Wisconsin Law School; 

Member, Wisconsin Council, American Bar Association. 

SANDERS, J. G., 444 N. Charter St., Madison 
Ph. B. (Otterbein University) ; M. A. (Ohio State University) Entomol- 

ogist of Agricultural Experiment Station; State Orchard and 
. Nursery Inspector; Sec’y. Nat. Horticultural Inspect- - 

or’s Assoc. Professor of Economic Entymology 

University of Wisconsin. 

SCHINNER, Augustin, Right Reverend, 628 Bay St., Superior | 
DD. D., Bishop. . . 

SCHLUNDT, Herman, Columbia, Mo. | : 
Professor of Chemistry, University of Missouri. . 

: SHERMAN, Helen, Washington, D. C. | 
B. S., A. M. (Wisconsin). Bureau of Chemistry. 

SHERMAN, Lewis, . 448 Jackson St., Milwaukee | 
 &B.S., A. M. (Union); M. D. (New York). Physician and Pharmacist. 

SHOWERMAN, Grant, 410 N. Butler St., Madison | 
| A. B., Am., Ph. D., University of Wisconsin. Professor of Latin, 

University of Wisconsin. ; 

SIEKER, William Christian, 753 Murray Ave., Milwaukee 
B. S. (Wisconsin). Secretary and Treasurer, Manthey-Sieker Company. 

SLAUGHTER, Moses Stephen, 633 Frances St., Madison | 
. A. B., A. M. (De Pauw); Ph. D. (Johns Hopkins). Professor of Latin, - . . 

University of Wisconsin. . 

| Smit, Cornell Rae, | Milwaukee 
Assistant Geologist, Public Museum. | 

SmiruH, Erastus Gilbert, 649 Harrison Ave., Beloit | 
A. B., A. M. (Amherst); A. M., Ph. D. (Gottingen). Professor of . 

. Chemistry, Beloit College. . 

SmirH, Gilbert Morgan, - 1606 Hoyt St., Madison 
| Instructor in Botany, University of Wisconsin. : 

SMITH, Walter McMynn, 127 Langdon St., Madison 
A,B. (Wisconsin). Librarian, University of Wisconsin. 

. ° . \
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SmytTHE, Sidney T., Delafield — 
A. B., A. M. (St. Stephen’s) ; B. D. (Nashotah) ; D. D., Ph. D. (Hobart). 

President, St. John’s Military Academy; Member, Commit- 

tee on Canons, Protestant Episcopal Church. 

Snow, Benjamin Warner, 221 Langdon St., Madison 
. Ph. D. (Berlin). Professor of Physics, University of Wisconsin. — 

Spencer, Matthew Lyle, 8 Alton Place, Appleton | 
A. B., A. M., Kentucky Wesleyan College; A. M., Northwestern Uni- 

versity; Ph. D., University of Chicago. Professor of English, 

Lawrence College. 

. Squier, George Hull, Trempealeau 
Dairyman. . 

Starr, William J., 135 Marston Ave., Kau Claire | 
LL. B. (Columbia). Member, Board of Commissioners of Fisheries, 

| Wisconsin; President, Hau Claire Public Library. . 

STEDTMANN, E., 2002 Monroe St., Madison 

A. B., A. M., Ph. D., (University of Wisconsin). Assistant Professor — J 

. of Geology, University of Wisconsin. } 

STEPHENS, W. T., | | Milwaukee ; 

' State Normal School. 

| STIcKNEY, M. E., Granville, O. | 

. Denison University. 

} Stout, Arlow Burdette, 924 Clymer Place, Madison | | 

A. B. (Wisconsin). Instructor in Botany, University of Wisconsin. . ' 

TALBERT, George A., | Ripon . 
B. SS. M. S. (Ohio Wesleyan). Instructor in Biology, Ripon College. | 

| TreiLter, Edgar Eugene, - 3321 Sycamore St., Milwaukee | 

THORKELSON, Halsten Joseph Berford, | a 

| 1526 W. Washington Ave., Madison 

B. S., M. E. (Wisconsin). Professor of Steam Engineering, Univer- | 

sity of Wisconsin. | | 

TooLE, William Alexander, Pansy Heights, Baraboo, Wis. 
Pansy Specialist. 

| TREVER, A. A. 368 State St., Appleton 
Ph. D. (Chicago). Professor of Greek, Lawrence College. 

TURNEAURE, Frederick Eugene, 166 Prospect Ave., Madison 

| — C. B, (Cornell). Professor of Engineering and Dean of the College of 

a Engineering, University of Wisconsin. . 

| Uppixe, Eugene Grover, Rev., 148 Langdon St., Madison - : 

| - Pastor, First Congregational Church, Madison. 

th . pet nee sisiandiama seam igi , povtbs Me chp be at, , . . ; :
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Van VuiEcK, Edward Burr, 919 North Pinckney St., Madison 
A. B., A. M. (Wesleyan); Ph. D. (Gottingen) ; LL. D. (Clark). Pro- ; 

fessor of Mathematics, University of Wisconsin ; Editor, Trans- 
actions of the American Mathematical Soctety. 

Vaueuan, R. E., 1126 Chandler St., Madison 
Assistant in Plant Pathology, University of Wisconsin. 

VocEL, Mrs. Guido Charles, 409 Terrace Ave., Milwaukee : 
B. S. (Wisconsin). 

Voruies, Charles Taylor, Salt Lake City, Utah 
B.S. (Iowa Weslevan). Professor of Zoology, University of Wisconsin. 

Voss, Ernest Karl Johnann Heinrich, 
| Nelson Avenue, West Lawn Heights 

. Ph. D. (Leipzig). Professor of German Philology, University of Wiscon- 
: sin ; Vice-President, Germanic Museum Association. . 

| Wapmonp, Samuel C., | Delavan | 
. Vice-President, Jackson and Jackson Company, Delavan; Secretary of " Board, Aram Public Library, Delavan. " 

Waener, George, | 1901 Jefferson St., Madison 
Ph. C. (Michigan) ; A. B. (Kansas) ; A. M. (Michigan). Assistant Pro- 

fessor of Zoology, University of Wisconsin ; Ichthyologist, State 
| Geological and Natural History Survey. . 

| Warp, Henry Levi, Milwaukee Public Museum, Milwaukee | , Director, Milwaukee Public Museum; Vice-President, Wisconsin 
. Natural History Society. , 

Watson, Charles Francis, | Stevens Point 
° Teacher of Geography, State Normal School. 

Wart, Homer A., 1913 Rowley Ave., Madison, Wis. _ . A. B. (Cornell U.) ; A. M., Ph. D. (Wisconsin). Instructor in English, | 
University of Wisconsin. . | 

_ Weinman, Samuel, 410 North Henry St., Madison 
B. S. Ph. D. (Wisconsin). Geologist, Wisconsin. Geological and Nat- / oo ural History Survey. 

West, George A., 97 Wisconsin St., Milwaukee | Lawyer; President, Board of Trustees, Milwaukee Public Museum. 

Wuitrorp, Alfred Edward, Milton 
M. A. Professor of Mathematics and Physics, Milton College.
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Wuutson, Andrew Robinson, Route 7, Madison 

B. S. (Chicago). Professor of Soils and Drainage, University of Wis- 

consin; Field Agent, United States Department of Agriculture. 

| WINCHELL, Alexander N., 200 Prospect Ave., Madison 

B. S. and M. S. (University of Minnesota) ; D. Sc. (University Paris) 

| Professor of Mineralogy and Petrology, University of Wiscon- 

sin, Geologist, Oregon Bureau of Mines and Geology. 

Wo.FEnson, Louis B., 1620 Madison St., Madison 

Assistant Professor of Hebrew and Hellenistic Greek, University of 

Wisconsin. 

Wo.rr, Henry Charles, 6 South Prospect Ave., Madison 

B. S., M. S. (Wiscdnsin). Instructor in Mathematics, University of 

Wisconsin. ~ 

Wott, Fritz Wilhelm, | | Davis, Calif. | 

. B. S. Ph. B. (Christiana); M. S., Ph. D. (Wisconsin). Professor in 

the California State Agricultural College. 

| . Wricut, Clement Blake Bergin, 984 Martin St., Milwaukee 

A. B., A. M. (Toronto) ; B. D. (Nashotah) ; Ph. D. (Kansas City) ; 

| | Clergyman ; Canon, Milwaukee Cathedral; Secretary, Diocese of 

Milwaukee; Librarian, Diocesan Library ; Examining Chap- . 

Yoprr, Albert Henry, Whitewater 

| President, State Normal School, Whitewater. 

Youne, Karl, 406 N. Henry St., Madison , 

. A. Bz (Michigan) ; A. M. and Ph. D. (Harvard). Associate Professor | 

of English, University of Wisconsin. 
: 

| Youtz, Lewis Addison, : _ Appleton — 

Ph. B., M. 8. (Simpson) ; Ph. D. (Columbia). Professor of Chemistry, 

. Lawrence College. 

Oo ZpaNnowicz, Casimir Douglass, 1818 Madison St., Madisoa | 

Assistant Professor of Romance Languages, University of Wisconsin. 
. 

ZIMMERMAN, Oliver Brunner, Brussels, Belgium | 

. . . BS, M. EB. (Wisconsin). International Harvester Corporation. 

. é =
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CORRESPONDING MEMBERS. 

AssoTt, Charles Conrad, Trenton, N. J. 
M. D. (Pennsylvania). 

Armssy, Henry Prentiss, - State College, Pa. 
| B. S. (Worcester Polytechnic) ; Ph. B., Ph. D. (Yale) ; LL. D. (Wiscon- . 

sin). Director of Institute of Animal Nutrition; Expert in Animal 

Nutrition, United States Department of Agriculture. 

Bennett, Charles Edwin, 1 Grove Place, Ithaca, N. Y. — 
. A, B., Litt. D. (Brown). Professor of Latin Language and Literature, 

. Cornell University. 

- Broce, Norman, Auditorium Building, Los Angeles, Cal. - 
A. M. (Lake Forest) ; M. D. (Northwestern, Rush). Emeritus Professor 

of Medicine, Rush Medical College. Physician. 

CAVERNO, Charles, Lombard, II. 
: A. B., A. M. (Dartmouth). Professor Emeritus, Ripon College. — 

CHANDLER, Charles Henry, New Ipswich, N. H. 
. A. B., A. M. (Dartmouth). LL. D. (Colorado). Clergyman, retired. 

Courter, John Merle, - University of Chieago, Chicago, II. 
. A. B., A. M., Ph. D. (Hanover); Ph. D. (Indiana). Professor of Bot- 

any and Head of Department, University of Chicago. 

CROOKER, Joseph Henry, : 7 

7 820 South St., Roslindale, Boston, Mass. 
D. D. (St. Lawrence, Nashville). Minister, Unitarian Church. 

Davis, Floyd, . 

_ 317 Iowa Loan and Trust Building, Des Moines, Iowa | 
Ph. B., C. E., E M. (Missouri) ; Ph. D. (Miami). Analytical and Con- 

| sulting Chemist. | | 

Eaton, Edward Dwight, | | Beloit 
. A. B., A. M. (Beloit) ; B. D. (Yale) ; LL. D. (Wisconsin) ; D. D. (North- 

western, Yale). President, Beloit College. 

Ecxe.s, William Alexander, Easton, Pa. | 
. - A, B., A. M. (Dickinson) ; Ph. D. (Johns Hopkins). Associate Professor 

: of Greek, Lafayette College. 

FaLitows, Samuel, 2344 Monroe St., Chicago, IL. , 
A. B., A. M., LL. D. (Wisconsin) ; D. D. (Lawrence, Marietta). Pre- 

. siding Bishop. Reformed Episcopal Church; President, Board 

of Managers, Illinois State Reformatury. 

Harper, Robert Aylmer, | New York, N. Y. 
A.B. (Oberlin), Ph. D. (Bonn). Professor of Botany, Columbia University.
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HENDRICKSON, George Lincoln, 

68 Trumbull St., New Haven, Conn. 
A. B. (Johns Hopkins); L. H. D. (Western Reserve). Professor of 

Latin. Yale University. 

Hopaez, Clifton Fremont, 3 Charlotte St., Worchester, Mass. 
A. B. (Ripon); Ph. D. (Johns Hopkins). Professor of Physiology and 

‘ Neurology. and Professor of Biology in the Collegiate Depart- 

ment, Clark University. 

Howpen, Edward Singleton, 

| - United States Military Academy, West Point, N. Y. 
~ &B.S., A. M. (Washington); Se. D. (Pacific) ; LL. D. (Wisconsin, Colum- 

bia). Astronomer ; Librarian, United States Military Academy, 

West Point. |. 

HoskINs, Leander Miller, _ 865 Lincoln Ave., Palo Alto, Cal. 
M. S., C. E. (Wisconsin). -Professor of Applied Mathematics, Leland 

Stanford Jr. University. 

Ippines, Joseph Paxon, 5730 Woodlawn Ave., Chicago, Tl. | 
. Ph. B. (Yale). Professor of Petrology, University of Chicago; Geologist, . f 

United States Geological Survey. 

KIN EY, David, ) Urbana, Ill. | 
A. B. (Yale); Ph. D. (Wisconsin). Dean of the Graduate School and 

Professor of Economics, University of Illinois. 

LeVERETT,. Frank, | 312 N. Thayer St., Ann Arbor, Mich. 
B. Se. (Iowa Agricultural). Geologist, United States Geological Sur- | 

vey; Lecturer in Geology, University of Michigan. 

| Lipsy, Orin Grant, Grand Forks, N. D. | 
. B. L., M. L., (Wisconsin). Professor of History, University of North 

Dakota, State Historical Society of North Dakota. . 

Lurton, Freeman Ellsworth, Fergus Falls, Minn. 
B. S., M. S. (Carleton) ; A. M. (Upper Iowa) ; Ph. D. (Gale). Superin- 

| . tendent of Public Schools; Member, Board of Directors, 

. Fergus Falls Public Library. 

. LuTHER, George Elmer, | | 

| ) | 262 South College Ave., Grand Rapids, Mich. 
Cashier, People’s Savings Bank; Treasurer, Historical Society of Grand 

. Rapids. 

Marx, Charles David, | Palo Alto, Cal. 
. B.C. EB. (Cornell); C. B. (Karlsruhe). Professor of Civil Engineering, 

| | : Leland Stanford Jr. University. | | | 

McCuumpHa, Charles Flint, 56 Chureh St., Amsterdam, N. Y. 
| A. B. A. M. (Princeton) ; Ph. D. (Leipzig). Treasurer, McClumpho : 

. 7 co - Company; Member, Fort Johnson Club; Treasurer, Amsterdam 
_ Free Library; Historian, Montgomery County Historical 

. Society ; Member, New York State Historical Society. .
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MooreHovuseE, George Wilton, 2069 East 96th St., Cleveland, O. 
B. L., M. L. (Wisconsin) ; M. D. (Harvard). Physician to the Dispen- 

sary of Lakeside Hospital and Western Reserve University. 

NEHRLING, Henry, Palm Cottage Experiment Garden, 
Gotha, Orange County, Fa.. 

Ouive, Edgar W. Brookings, S. D. 
. Professor of Botany, South Dakota Agricultural College. 

PEET, Stephen Denison, 438 57th St., Chicago, Il. . 
; A. M., Ph. D. (Beloit). Clergyman ; Editor, American Antiquarian and 

. : Oriental Journal. 

Potrrer, William Bleecker, 1225 Spruce St., St. Louis, Mo. | 
A. B., A. M., M. E., Se. D. (Columbia). Mining Engineer and Metal- 

lurgist. 

Power, Frederick Belding, 535 Warren St., Hudson, N. Y.. 

. Ph. G. (Philadelphia College of Pharmacy); Ph. D. (Strassburg). Di- . 

rector of Wellcome Chemical Research Laboratories, London, 

. England. 

Sauispury, Rollin D., 5730 Woodlawn Ave., Chicago, Il. | 
A. M., LL. D. (Beloit). Professor of Geographic Geology, Head of the 

. Department of Geography and Dean of the Graduate School of - . 

Science, University of Chicago; Geologist, United States , 

Geological Survey and State Geological Survey of 

; New Jersey. 

SAWYER, Wesley Caleb, 725 Asbury St., San Jose, Cal. Y 
A,B, A. M. (Harvard); A. M., Ph. D. (Gottingen). Professor of 

French and German and Lecturer on Tuetonic Mythology, 

University of the Pacific. 

Srone, Ormond, University Station, Charlottesville, Va. 
A. M. (Chicago). Director of the Leander McCormick Observatory and 

Professor of Practical Astronomy, University of Virginia. 

| - Totman, Albert Harris, 5750 Woodlawn Ave., Chicago, Il. | 
A. B. (Williams) ; Ph. D. (Strassburg). Associate Professor of English 

| Literature, University of Chicago. | 

TotMAN, Herbert Cushing, Nashville, Tenn.. 
A: B., Ph. D. (Yale) ; D. D. (Nashville). Professor of Greek, Vanderbilt . 

University ; Canon, All Saints’ Cathedral. 

TOWNLEY, Sidney Dean, — Ukiah, Cal. | 

B. S., M. S. (Wisconsin) ; Se. D. (Michigan). Astronomer in Charge of 

International Latitude Observatory; Lecturer in Astronomy, 

| University of California; Editor of Publications, Astrono- . 

- nical Society of the Pacific. . 

- .
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TURNER, Frederick Jackson, | Cambridge, Mass. 
A. B., A. M. (Wisconsin) ; Ph. D. (Johns Hopkins) ; LL. D. (Illinois) ; 

Litt. D. (Harvard). Professor of American History, Harvard 

University; President, American Historical Association ; 

. Member, Massachusetts Historical Association ; Ameri- 

can Antiquarian Society; Colonial Society of 

. Massachusetts; Wisconsin Historical So- 

ciety; Mississippi Valley Historical 

Society, etc. 

VAN DE WARKER, Ely, 404 Fayette Park, Syracuse, N. Y. 
M. D. (Albany Medical and Union). Surgeon, Central New York Hos- 

pital for Women; Consulting Physician, St. Ann’s Maternity 

. Hospital; Senior Surgeon, Women’s and Children’s 

Hospital; Commissioner of Education, Syra-. 

| cuse. . 

VERRILL, Addison Emery, 86 Whalley Ave., New Haven, Conn. 
. B. S. (Harvard); A. M. (Yale). Professor of Zoology, Yale University, 

Curator of Zoology, Yale University Museum; President 

; Connecticut Academy of Arts and Sciences. 
j 

| WINCHELL, Newton Horace, : 

001 East River Road, Minneapolis, Minn. 
A. M. (Michigan). Geologist and Archaeologist. . | 

Youne, Albert Adams, 

531 South Claremont Ave., Chicage, Tl. - 
A. B., A. M. (Dartmouth) ; B. D. (Andover). Clergyman. 

| | !
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MEMBERS DECEASED. 

Information of whose decease has been recewed since the issue of 
Volume XVI. 

Bascom, John, 
A. B., A. M. (Williams) ; D. D. (Iowa); LL. D. (Amherst, Williams, . 

Wisconsin). Greylock Commissioner. 

- _-Buarr, Emma Helen, - 
B. S., A. M. (Ripon and Wisconsin). Joint Editor of ‘“‘The Philippines, 

1493-1898,” and Editor of “The Indian Tribes of the Upper 

Mississippi Valley.’’ 

Buck Ley, Ernest Robertson, _ Rolla, Mo. | 
B. S.. Ph. D. (Wisconsin). Mining Geologist; President, American Min- | 

ing Congress. 

CHANDLER, Charles Henry, | 
: | A. B., A. M. (Dartmouth) ; LL. D., Colorado. | 

: CHAPIN, Robert Coit, Beloit a 
A. B. (Beloit); Ph. D. (Columbia). Professor of Economics and 

. Secretary of the Faculty, Beloit College. . 

DANIELLS, William Willard, Madison 
M. S., Se. D. (Michigan Agricultural). Professor Emeritus of Chem- | 

istry, University of Wisconsin. | 

| DYKE, LeGrand Grandis, — | Madison 

Houuister, Albert Henry, | ) Madison 
. Pharmacist. . ' 

| - Kumpauu, Mather Dean, | 
A. B., A. M. (Northwestern). | 

Kine, Franklin Hiram, © a Madison oe 
D. Sc. (Wiseonsin). 

KoELKER, William F., ae 
Ph. D. (Berlin). Assistant Professor of Organic Chemistry, University . 

of Wisconsin. ,



| 1390 Wisconsin Academy of Sciences, Arts, and Letters: : 

PECKHAM, George Williams, Milwaukee 
LL. D. (Wisconsin). Librarian, Milwaukee Public Library. 

PERELES, James Madison, | Milwaukee 
LL. B. (Wisconsin). Lawyer; President, Milwaukee Public Library ; 

Chairman, Wisconsin Free Library Commission. 

PERELES, Thomas Jefferson, | Milwaukee 
LL. B. (Wisconsin). 

MITCHELL, Irving N., Milwaukee 
| _ Ph. B. (Michigan). Professor of Biology, State Normal School, Mil- 

waukee. 

THWAITES, Reuben Gold, Madison 
LL. D. (Wisconsin) ; Secretary and Superintendent, State Histori- . 

cal Society of Wisconsin; Vice-Chairman, Wisconsin Free 

Library Commission ; Secretary and Editor, Wisconsin 

History Commission; Member, American Li- | 

brary Institute; Councellor, Ameri- J 

ean Library Association. 

UIHLEIN, August, Milwaukee | 
President, Second Ward Savings Bank; Secretary, Joseph Schlitz Brew- 

. ing Company. 

| VoGceL, Guido Charles, Milwaukee / 

: 
WHITMAN, Charles Otes, | Chicago : 

A. B., A. M., (Bowdoin), Ph. D. (Leipzig), LL. D. (Nebraska). Head 

- Professor of Zoology, University of Chicago.
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PROCEEDINGS OF THE ACADEMY. | 

) THIRTY-SEVENTH ANNUAL MEETING. | 

The meetings of the Academy for the presentation of papers, 

excepting that of the afternoon of the first day, were held at 

Madison, Wisconsin, February 7-8, 1907, in the Lecture Room of 

the Historical Library building. The meeting of Thursday 

afternoon was held in the physics lecture room in Science Hall. | 

The following program was carried out, except for some changes | 

in the order of presentation of papers: . 

| THURSDAY, FEBRUABY 7TH. — | 

| Morning Session, 9:00 o’clock. | | 

Reports of officers and committees, and general business. | 

Reading of papers. | 

1. The electrolytic production of iodoform. Arden R. Johnson. 

2. The action of chlorosubstituted esters on amines and aminoes- 

ters. (By title). W. F. Koelker. 

3. On the addition of acetic acid to pinene and limonene. E. Kre- 

| mers and A. Sievers. : | 

4. On the rate of solution of sublimed sulphur in milk of lime. KE. 

Kremers and S. M. Sorley. | 

-$. The optical rotatory power of very dilute solutions. Frederick 

L. Shinn. 

6. A case of separation of colloids from each other by dialysis. | 

Louis Kahlenberg. 7 

/.  % On the estimation of boric-acid in urine. Louis Kahlenberg. 

8. On the suspension of solids in fluids, and the nature of colloids | : 

and solutions. F. H. King. - 

9. On the formation and coagulation of colloidal solutions of the 

metals. (Preliminary communication.) Louis Kahlenberg 

and Simon G. Engle. 

10. A new method for the separation of the chloride of lithium from | 

the chlorides of the alkalies. Louis Kahlenberg and Francis C. 

Krauskopf. | | 

11. The relation between the processes of solution and chemical ac- | 

tion. An outline of a new theory of solutions. Louis Kahlen- 

berg.
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Afternoon Session, 2:30 o’clock. 

Reading of papers. 

12. Some high temperature measurements. C. E. Mendenhall and 

: and L. R. Ingersoll. | 

13. Note on some curious high temperature phenomena. C. E. Men- | 

. denhall and L. R. Ingersoll. | 
: 14. The alterating current galvanometer. A. Hoyt Taylor. 

15. Evidences of sexual reproduction in the slime molds. Edgar W.. 

, Olive. 

. 16. Nuclear migrations and cell fusions in the rusts. Edgar W.. 

} Olive. | 

| 17. The morphology of the spore forms of the rusts. A. H. Christe 

man. | | 
| 18. Heredity in the lower fungi. R. A. Harper. 

: 19. Diakinesis in Thalictrum. J. B. Overton. | 
| 20. Concerning the organization of the cell in Marsilia. W. G. Mar- 

7  quette. . 
21 Cell and nuclear fusions in the promycelial cells of certain smuts.. ( 

B. F. Luhman. . | | 
22. The distribution of grandparental characters in Pisum. (By 

: : : title). C. EB. Allen. - 

: * 23. Some reactions of the Isopods. A. B. Clawson. | a 

, 6:30 o’clock. 

The annual dinner for members of the Academy and their friends. 

) | | | 

FRIDAY, FEBRUARY 8TH. 

| Morning Session, 9:00 o’clock. 

Business session. | | 7 
Reading of papers. . 

: 24. Some remarks on the caddis flies and their larvae. C. T. Vor- | 

hies. | | . | 

25. A summer resting stage in the development of Cyclops bicuspe- 

datus. E. A. Birge. i 
, 26. On Latona parviremis, a new species of the genus Latona.(By 

| | title). E. A. Birge. | | 
27. Some aquatic invertebrates that live under anaerobic conditions. 

| | | C. Juday. : | 
28. The fish fauna of Lake Pepin. George Wagner. 

| | 29. Notes on the whitefishes of Wisconsin. George Wagner. ' 
| , 30. The behavior of Loxophyllum. S. J. Holmes. | | 

| | 31. Amitosis in the Malpighian tubules of the walking stick. W. S. 
Marshall. | a |
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. 32. A statistical study of the sex-cells of Chrysemys marginata. Ben- 

net M. Allen. ; | 
33. The Permian glaciation and the’ distribution of vertebrate ani- 

mals. E. C. Case. 

34. Some experiments on automaticity and conductivity of the aurt- . 

cles of the mammalian heart. Joseph Erlanger and Julian R. 
Blackman. . 

: 35. Manganese—A normal element in the tissues of the fresh water 
clams, Unio and Anodonta. Harold C. Bradley. 

36. The occurrence of hematite implements in Wisconsin. Charles | 
| E. Brown. 

37. A record of Wisconsin’s aboriginal remains. Charles E. Brown. 

| 38. The man mound near Baraboo. A. B. Stout. 

39. The effigies of Wisconsin. Stephen D. Peet. 

Afternoon Session, 2:30 o’clock. | 

Reading of papers. 

40. The resuscitation incident in popular tale, ballad and drama. 

Arthur Beatty. 

41. The relation between folk-tale and ballad, as shown by J. F. | 

Campbell’s “Tales of the West Highlands” and F. J. Child’s . 
. “English and Scottish popular ballads.” Arthur Beatty and 

Jessie V. Seaver. : . 

| 42. A decree of the honorable and wise council of the city of Nurem- | 

berg concerning the prohibition of the great vices of blasphemy, | | 

_ @arousing and treating. E. K. J. H. Voss. | 

| 43. The neglect of the ancient classics at the early medieval univer- | 
sities. Louis J. Paetow. 

44, Bducation in the Philippines; Development and problems. W. 

H. Shephard. 

45. Some effects of a sleet storm in the Ozarks of Missouri, Novem- | 

ber, 1906. (By title). E. R. Buckley. 7 | 

46. Peculiar local deposits on bluffs adjacent to the Mississippi. G. 

H. Squier. - 

47. Some new Wisconsin minerals. (By title). S. Wiedman. 

48. The pre-glacial course of the Red Cedar river. HE. B. Hall. , 

| 49, The co-operative state and federal water power survey of Wiscon- 

| sin rivers. Leonard S. Smith. 

50. Cold waves of south-central Wisconsin. James L. Bartlett. 

A detailed account of the sessions is herewith given:
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THURSDAY, FEBRUARY 7. 

) Morning Session. . 

The meeting was called to order by President Kahlenberg. The read- 

{ng of the minutes of the previous meeting was dispensed with. : 

} The treasurer’s report was read by Mr. Denniston. Upon motion of 

Mr. Davis, it was voted that an auditing committee be appointed by the , 

president. Such a committee, consisting of Mr. Davis and Mr. King, was 

, appointed. | 
The secretary’s report was read. 

; The report of the membership committee was read by the secretary. 

In accordance with the report of the committee, and upon motion of Mr. 

| Kremers, the secretary was instructed to cast the ballot of the Academy 

for the following named persons as members of the Academy: 

Ruth Florence Allen........c. ccc cece cece cee secceceeees - Madison 

Emil G. Arzberger......... cece cece cece esecesscceceves ee «Madison 

Arthur Beatty ...... ccc cc ccc ccc rc ccc nec e esos eevecceee es - Madison 

Simon A. Blackmore.... .......ecceceeeccececeecee ee Chicago, Ill. sg 

' Harold C. Bradley..........cecccccccccccscesccesceseeee Madison. ( 

Adolph R. Braun...........0.cceeecceeeceeeeceeeecees- Milwaukee 

. Edward Everts Browne .........ccc cece cc ceescccscceceee WaUpaca 

Charles Thomas BrueS.........ccececccccccceececcees- Milwaukee | 

| Henry Andrew Buehler............cceeeeeecceceeeeees+ROlla, Mo. 
Earle Smead Burnett .......... ccc cece cece eee sccveeese se Madison 

Victor Coffin ...2... cc cece ccc cece cece cece csecececseess «Madison | 

| Walter Fenno Dearborn..........ccecceccc cee cecceeeceee Madison 

| | A. L. P. Dennis. ...... cece cece cece cece cccesccceececcess » Madison | 

, | Robert Elkin Neil Dodge..........cccccseecccescceeecees «Madison 
Linnaeus Wayland Dowling..........--.cceeeeeeeeeeeees Madison | 

Edmund Pendleton Randolph Duval...................... Madison 

| Joseph Erlanger ........cccccecccceeccccceccecscecceces Madison 
. Marshall Blakemore EXvans.........ccecccscecccesceees+- Madison 

Louis Falge ........ cece ccc ee cc ccc c cece ce sceesescceee MEECdSVille | 

Carl Russell Fish..........-.cccccecceccccecccccvcscees Madison 

Lucy M. Gay....... ccc cc cece cece cece ccs eccvcccecesecess «Madison 

an Wdward M. Gilbert ......... ccc cece ce ccc cece eecceecese «Madison 

| Henry N. Goddard.........ccccccececceceeceececcescess Waukesha 
/ Felicie M. Haberstich.............eesceeeccececeseee es Milwaukee 

| - Martin Henry Haertel............06 cceeeeeeeeceeececees Madison 
| William Otis Hotchkiss..........ccecccccccccccccccceeess Madison 

Edgar Burton Hutchins, Jr......0...-se cece ceccececeee Waukesha 

Ashutosh Jana ........cccccccccvcccccccccccsceseeesBirulia, India 
| Arden Richard Johnson........ccccccsccccccccccecscess ss Madison 

James Lloyd Jones....... ccc cece cece cece cee etcccsvcsees Hillside 

| William Henry Lighty..........escececccccccececcceves+ + Madison 

Herman William March............seeeeeeececcecseeeeesMadison 
| Andrew Fridley McLeod ........cccccccccecescsccesceess Madison |
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William Metzdorf ...................... coccccceceeee sot. Francis | | Seth Enoch Moody...............cesceeccssceescceeessss Madison : William Jonathan Neidig..................0.eeceeeeeee. Madison 
John Myers Olin............ 0... ccc e eee ec cesses eeeeesessMadison | 
Daniel Henry OtIS.. ee eee e cece cece cece ee scececeess Madison 
Louis J. PACLOW. 0. eee cece eee ce eee ee cece cecececees Madison _ David Leslie Patterson....................cceeceeeeeee.Madigon | | Otto Patzer Steet e eee cece eee e cee ecteeecceescsecesce. Madison : Arthur Peabody Pte eee ee ere cece ee wewcersscees seseees.. Madison 
William David PENCE... eee eee eee eee cece eesesecee.s Madison 

| Eduard Prokosch Cece e ee cece eee we reer aeececeecsecces. Madison: ' Frederick William ROC... cece eee cece e eee eeeccee ss .Madison 
Augustin F. SCMINNET.. 60... eee e eee eee eee e eee seeee ss Superior 
Paul A. Seifert......... eee eecc eee eecccccceseessees.. Gotham | | | Helen Sherman ...................ccceccceeeseessess. Milwaukee | Edwin Raymond SMith....... eee e ee ce eeeesss Madison 
George Hull SQUICr... 6... eee ee eee eee eee cee ceee ss Trempealeau : | Arlow Burdette Stout ...................cccccceeeeeee ee. Baraboo | Albert Hoyt PAylOr. sss. eee eee cece cece cesses ceeeeeees ss Madison - Ellen Torele ........ cee e cece cee cece se ececeeececsss Milwaukee | Abram Ray Tyler... eee eee cece eee e cece cvcvcceeescees Beloit 
Oliver P. Watts... ccc cece cece cece cence cececeeeeee.. Madison 

| George A. West......... cc cece eee eee ce ceeecceeeess Milwaukee | 

Mr. Wagner read the report of the exchange committee. Upon mo- 
tion of Mr. Davis, it was voted that the report be accepted, the commit- 
tee continued, and that there be placed at the committeé’s disposal such 

| Sum of money as the council may find it advisable to appropriate for 
such purpose. 

Upon motion of Mr. Davis, the librarian was made an additional mem- : 
ber of the exchange committee. 

‘ The following proposed amendment to the constitution, which had 
been proposed by five members, and notice of which had been sent to all | : members of the Academy more than one month before the present meet- 
ing, was then read by the secretary: | 

“Article III, Section 4, is hereby amended by inserting the words “or | 
the council” after the word “Academy” in the first line of said section, . 
so that this section when amended shall read as follows: 

‘Active members shall be elected by the Academy or the council and . shall enter upon membership on the payment of an initiation fee of two 
. dollars which shall include the first annual assessment of one dollar. 

The annual assessment shall be omitted for the president, secretary, | 
treasurer, and librarian during their term of office.’ ” 

After some discussion, the amendment was adopted by unanimous vote 1 of the members present. | . 
The reading of papers was then taken up. | | _ During the reading by Mr. Kahlenberg of papers numbers 6, 7 and 11, 

| the chair was occupied by Mr. Davis.
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Afternoon Session. | 

The meeting was called to order by President Kahlenberg. 

The whole of the session was devoted to the reading and discussion of 

papers. 

Thursday Evening. | 

| The annual dinner, given by the local members of the Academy, com- 

-plimentary to the visiting members and guests, was held at the Madison | 

. | Woman’s Club building. Thirty-six persons were present, of whom ten 

were from out of town. 

| After the dinner, President Kahlenberg acting as toastmaster, short 

| talks were given by Messrs. W. W. Daniells, E. B. Hutchins, E. A. Birge, 

R. A Harper, and B. B. Skinner, and Miss Lutie Stearns. 

| | Framay, FEBRUARY 8. | ee 

} Morning Session. ( 

The meeting was called to order by President Kahlenberg, and the \ 

reading of papers was at once taken up. . 

- Paper number 38 was read by the secretary in the absence of the 

- author. — 

Dr. Davis presented the report of the auditing committee, who had 

; - examined the accounts and vouchers of the treasurer and had found his | 

report correct. The reports of the treasurer and of the committee were oy 

received and placed on file. | 

| | | | Afternoon Session. | : 

. The meeting was called to order by President Kahlenberg. | 

| A supplementary report of the membership committee was read by 

the secretary. In accordance with this report, and upon motion of B. , 

} M. Allen, the secretary was instructed to cast the ballot of the Academy 

| | for the following named persons as members of the Academy: | 

— | Katherine Bones ......eccecceaccecececeecececses Genoa Junction | 

: | | > TT, EB. Brittingham ........cccccceececcccccccccceccecces Madison / 

; _ Adolph Finkler Lec eccceccccccscwsscccececsececcesoees Milwaukee 

- Hugene Allen Gilmore......cccecccctccccccccccccccceees «Madison 

. : Edward B. Hall......cccvccccccccccccecceees coogeccecess Madison 

| | John Louis Kind.......ccccceccccccccececccecceceseeees s Madison 

— | Jonathan Risser .ccccccccccccccecccecccccccccsscccsssesee Beloit. 

, William Henry Shephard...........scecceceeeseceeceeee Madison 

. The reading of papers was then resumed, and the program was com- 

| pleted, paper number 39 being read by the secretary in the absence of 

the author. | a : 

The meeting then adjourned. _ : 
C. E. ALLEN, Secretary.



) Proceedings. | 1397 

REPORT OF THE SECRETARY, FEBRUARY 7, 1907. 

To the Couneil of the Academy :— . 

The secretary begs to submit the following report for the year 
1906 : 

: At the last meeting of the Academy the number of honorary members 
reported was 6; of life members 12; of active members 189; and of cor- 
responding members 43. During the year one honorary member died. 

| One life member whose name was included in last year’s list has died, 
and two life members were elected at the last meeting; the present num- 
ber of life members is therefore 13. Of the active members, two have 
died during the year, one had died previously, notice of whose death 
had not come to the Secretary, seven have resigned or been dropped for | _ non-payment of dues; and three were transferred to the corresponding 
membership list, and two to the life membership list, making a total | loss of 15. Of the persons elected to membership in December 1904, 
who had not qualified previous to the last meeting, six have since quali- | : fied; and of the 31 elected a year ago, 9 have qualified; one name has 

| been transferred from the corresponding to the active list; the net gain 
in number of active members during the year therefore is 21, and the 
present number 210. Of the 43 corresponding membes, one died during 
1904 whose death had not been reported to the secretary; one has been 
transferred to the active list, and two have resigned; three names were ms added to the list by vote of the Academy at its last meeting, so that there 
has been a net loss of one. Summarizing, the membership list stands 
at present: | : 

Honorary members SOc eee eee cece ence neta cece ecenene 5 
Life members Tete ee eee eee ec as cence ecscesccceccce 13 
Active members ee meee cece eee eee e ee eesecccccescsevcces. 210 | Corresponding members a ©) 

Total 
Lf | 

The deaths of the following members have occurred since the last : * meeting, or if they occurred earlier have not been previously reported: | | Nathaniel Southgate Shaler, professor of geology in Harvard Univer- | | sity and dean of the Lawrence Scientific School, an honorary member 
of the Academy from its earliest years, who died at his home in Cam- | _ bridge, Mass., April 10, 1906. 

| Amos Arnold Knowlton, for Many years a member of the faculty of the English department in the University of Wisconsin and an active | | member of the Academy since December 30, 1890, who died at Madison, | _ April 14, 1906. 
a Herman Frederick Lueders, a teacher and a man of keen aptitude for scientific research, whose activities in his chosen field were sorely ham- _ pered by ill health, a member of the Academy since December 27, 1893, | who died at Sauk City July 2, 1904. | :
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Charles Frederick A. Zimmerman, principal of the seventeenth dis- 

. trict school, Milwaukee, a member of the Academy since June 6, 1895, 

. who died at his home June 20, 1906. 

Edmund Andrews, physician and professor of clinical surgery in 

Northwestern University, a corresponding member of the Academy 

since 1875 or 1876, who died at his home in Chicago, January —, 1904. 

Memorial sketches of these deceased members will appear in the 

forthcoming second part of Volume XV of the Transactions. 

Since the last meeting, Volume XV, Part 1, of the Transactions has 

been published. This part contains twelve articles, occupying 272 

pages, and illustrated by eight plates and seven text figures. Part 2 of 

Volume XV is now in the hands of the printers. In the printing of 

this half volume the same vexatious delays on the part of the state 

printer have obtained that have been experienced in past years. The 

time required for printing has been made somewhat greater by the in- 

creased amount of material included in this half volume, but this fur- 

nishes no satisfactory excuse for the printer’s delay. 

Two years ago, the secretary was authorized to have the volumes of 

the Transactions printed in smaller parts, of about one hundred pages ( 

each. Circumstances connected with the publication of Volume XV 

| made it seem impracticable at that time to put the new plan into . 

practice. The secretary is of the opinion that the. adoption of this 

method of printing will do something toward obviating the present 

annoying delays, and unless unforeseen obstacles present themselves 

the plan will be put into effect in the publication of Volume XVI. 7 

| With the present income of the Academy, it will be possible to add at 

a least one hundred dollars each year to the permanent fund, and also to ; 

. , appropriate a considerable amount for the extension of the library. 

| | The only apparent way in which the income of the Academy can be 

. materially increased is by the extension of its active membership. To 

this end a canvass has been undertaken among those citizens of the 

state who might be supposed to be interested in the work of the Acad- 

| emy, with the gratifying result that a larger number of applications for | 

election to membership are to be presented at this than at any previous . 

meeting. It is intended to continue this canvass during the coming 

year. An amendment to the constitution is to be voted on at this 

| mecting, which, if adopted, will authorize the council to elect persons 

* | +o membership in the Academy in the interim between the annual meet- 

| ings. The proposed change is in line with the practice of many similar 

= gocieties, and would make possible a canvass for new members through- 

| out the year, instead of practically confining it, as at present, to the . 

few weeks immediately preceding the annual meeting. 

Respectfully submitted, 

| C. BE. ALLEN, | 

Secretary.
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REPORT OF THE SECRETARY, FEBRUARY 14, 1908. 

To the Wisconsin Academy of Sciences, Arts, and Letters :— 

Your secretary begs to submit the following report :— 
At the last annual meeting, the number of members of the Academy 

was: 
HOnOrary .... cece ccc ccc ccc ccc cc ccc cvcccscscsccescssecce OF 

Life .. cc ccc cc cc cc ccc cece cect cece cece cecessescesess do 

ACHIVe 2 oo ec c ccc cece ccc cece cece ccc et er eevesseceseese SLO 

Corresponding dccccccccccccecevccccesessseesesccccsecss 42 

Total ...cccccccccccccccccccvcccccccccccsscesscese Ot 

At the last meeting, 64 persons were elected to active membership and 

two have since been elected by the council. Of the 66 persons so 

elected, 58 have qualified by the payment of the initiation fee. During 

the year, one corresponding member and four active members have 

| - died. There has thus been a net gain of 54 active members and a loss 

of one in the corresponding list, making the present membership:— 

HOMOrary ..cc cece ccc cc cc cc ccc cece reece ceseveseseccseces § 

Life oo. cc ccc cece cc cece cece tree cee ccccccscsessrecsesceee Ld 

ACtIVE 22 ccc cece ccc ccc cee cece eee cece een cescesecsccsces 204 

Corresponding ........c ccc eec cee cere ces ceressccsecceces Al 

Total ...cccccccccccccccccccscesvcccsserecesesesee Gao 

During the past year, the Academy has suffered the loss by death of : 

the following five members: 

Rufus H. Halsey, president of the State Normal School at Oshkosh, a 

any active member of the Academy since December 28, 1900, who died . 

| July 25, 1907, at Gogebic, Michigan. | | 

- Katherine Herkimer Bones, principal of the Genoa J unction High 

- School, elected to membership in the Academy February 8, 1907, who 

_ died at her home in Racine, September 7, 1907. — 
| Augustus J. Rogers, principal of the Milwaukee South Division High 

School and for many years a prominent educator of the state, an active _ : 

member of the Academy since December 30, 1884, who died at his home 

| in Milwaukee, November 2, 1907. . 

James Lloyd Jones, a member of the Board of Regents of the Univer- 
sity of Wisconsin, elected to membership in the Academy February 7, 

1907, who died at his home at Hillside, November 22, 1907. | 
William Kerr Higley, secretary of the Chicago Academy of Sciences, 

and Editor of Birds and Nature, elected to membership in the Academy 

December 28, 1881, and a corresponding member since 1892, who died at | 

Chicago, January 12, 1908.
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As in the past, the state printer has caused great delay in the publi- 

cation of the Transactions, the situation having been made somewhat 

worse than usual by the exceptionally long session of the legislature 

of 1907. The printing and binding of Part 2 of Volume XV have just 

been completed, and this part will be distributed in the immediate 

future. This half-volume consists of 762 pages, and contains 29 arti- 

cles, besides miscellaneous matter, accompanied by 52 plates and other 

illustrations. Following the plan discussed in the secretary’s report of 

a year ago, a start has been made, beginning with Volume XVI, in the 

matter of publishing the Transactions in smaller and more numerous | 

parts. Part 1 and most of Part 2 of Volume XVI are now in type, and 

Inaterial is in the secretary’s hands sufficient for two or three additional 

| parts. It is hoped that the new method will to some extent alleviate 

the inconvenience of the delays in printing which, under the present | 

| system of state printing, can probably never be entirely done away 

with. 

In conclusion, the secretary begs to submit his resignation, and re- 

quests that a successor be elected at this meeting. 

Respectfully submitted, 
| | ©. BL Anren. | | / | 

|  TREASURER’S REPORT. ee 
' . | 

| , RECEIPTS. 

Balance in treasury January 1, 1906..............c0eeeeee+- $118.47 
Received for annual dues January 1, 1906—December 31...... 203.00 

| Received for Transactions ST) 5.50 
Received for extra separates and plates........ see eeeeceees 18.42 | 

: _ Interest on 15 bonds at 6%...... ccc ccccccccccccccccccccucs 90.00 - 
2 bonds matured and paid......... ccc cece ccc c cece cceccvccs 200.00 | 
Interest ON SAME........ cece cece cee cece ccccceccscscesess 12.00 

Total receipts for 1906.........c.cccccccccceccceccee $637.39 

| DISBURSEMENTS. 

. Postage for treasurer (3) (12)...........eccee006- $8.00 oo 
. Paid to Geo. Wagner (for library) Vouchers (1) (8) oo | 

| (10) ccc cece eee ccc cece tte ccc cescccecsces 64,48 : | 
| | Clerical services (Mailing Trams.) (11)............ 18.50 .  F 

Rental Safety deposit box (2).........c.cccccceceess 3.00 Do 
| | , . Secretary (expenses) 1906 (15)..:......eeceeeeeee 75.00 7 

Stationery, printing and engraving ne ‘ 
Tracy, Gibbs & Co. (4) (5) (6) (14)........... 28.00 
Parsons Prtg. Co. (7) (9) (17) (18).........6. 19.25 
Capital City Paper Co. (18)............0000. 7.35 ° 

| Democrat Prtg. Co. (19). .....ccececsccccceces 6.25 , 
Mandel Engraving Co. (20)......iscccccceceece 75 
‘Rogers & Co. (21)....... ccc ccccccccccccsccene 3.65 |
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Madison City Street Imp. bonds purchased 

No. 31 Prospect Ave. due 1914................. 107.00 

No. 32 Prospect Ave. due 1914..............3.. 107.00 
No. 33 Prospect Ave. due 1915................. 108.00 

Total disbursements 1906............... $556.18 556.18 | 

, Balance in treasury January 1, 1907....... $81.21 | 

| | SUPPLEMENTARY REPORT. 

Jan. 1, 1907-Feb. 6 inclusive. SO 

RECEIPTS. 

, Balance on hand Jan. 1, 1907... .. ccc cc ccc cece cc cees $81.21 

Trapmsactions SOld ........ ccc ccc ccc ccc cc cence cece cecece 1.00 | | 
—  Amnual GueS 2... cece cece cc ccc cence csc tceccececeves 5.00 

NOW MCMDETS ....... cece ccc cece cece cece eee cceececens 30.00 | 
Separates .... cece ccc cece cece cece ccc cccceccccecsceececes 5.25 : 

| $122.46 | 
_ DISBURSEMENTS. 

_ Paid to Geo. Wagner (library).................... $54.87 | 
Paid to Heliotype Prtg. Co—draft................ 4.55 

———— 59.42 | . 

Balance on hand Feb. 6, 1907.........ccccccccciocccce $63.04 | | 

There is now invested $1,800.00 by the Wisconsin Academy of Science, | 
Arts and Letters in a permanent fund. a | 

The investment is in the form of 18 $100 street improvement bonds 
which bear 6% interest. These bonds are deposited in a safety deposit 
box rented by the Academy of Sciences, Arts and Letters in the Bank of . j 
Wisconsin. | 

R. H. DENNISTON, 
| : Treasurer. 

: REPORT OF AUDITING COMMITTEE. i 
— February 7, 1907. , . 
To the Wisconsin Academy of Sciences, Arts and Letters— | 7 

| Your auditing committee reports that it has examined the books and | 
| vouchers of the Treasurer and finds that his report corresponds fully . 4 

therewith. | : 

| "J. J. Davis, | | 
| | F. H. Kine, . 

Auditing Committee. 
Your auditing committee would also report that one of its members | 

inspected the Academy box in the vaults of the Bank of Wisconsin, and | | 
found therein eighteen Madison improvement bonds of the par value 3 
of one hundred dollars each as called for by the Report of the Treasurer. |
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REPORTS OF COMMITTEES ON EXCHANGES. 

| Madison, Wis., February 1, 1907. 

To the Wisconsin Academy of Sciences, Arts and Letters: 

Your Committee on Exchanges hereby submits the’ report of 

its work during the past year. During this period we have ap- 

plied our energies to the following tasks: 

| 1. The securing from exchanging societies of such of their earlier 

| publications as are not on our shelves. This has been, and must be 

, for several years to come, the chief work of such a committee as this. 

During the past year, or since our last report, there have been thus re- 

| ceived: a 

, 629 volumes Oe es 

. 200 parts of volumes. 

| . With these, 7 different sets of publications, previously incomplete, 

were made complete; and 13 volumes were supplied with all missing 

parts. It is to be understood that the above numbers include no ma- 4 

terial for which money, outside of transportation or custom house 

charges, was paid by the Academy. — | 

| | 2. The arrangement of exchanges with Societies not now on our list. / 

, Thirty-five such societies were added during the past year. \ 

3. The purchase of such volumes or parts as are not otherwise ob- 

: tainable. For this purpose your Academy allotted at its last meeting, | 

two hundred dollars, or so much thereof as the finances of the Academy | 

. would permit. 

, This committee has actually spent during the year $119.30 of the | 

LO funds of the Academy. Besides this the Chairman of the Committee — 

| hes had at his disposal, from outside sources he is not at liberty to dis- 

| close, $40, and a similar sum will be available the coming year. The 

| expenditures include postage, custom house and transportation charges, . 

. and the cost of books purchased. Nothing was expended for clerical 

/ | work. We ordinarly purchased such material only as was offered at . 

: bargain price, usually paying for bound volumes not more than the cost 

_ | of the binding. Only in several cases where single volumes or numbers 

| . were needed to complete sets, were higher prices paid. We have not . 

| thought it necessary to enumerate all the purchases made. Among the | 

: principal ones were: : 

26 vols. Monatsberichte der k. preussischen Akademie. | 

9 vols. Gesellschaft Naturforschender Freunde. 

, 1 vol. Transactions New Zealand Institute. 

| 1 vol. Archives Néerlandaise des Sciences Exactes et Naturelles. 

) 5 vol. Verhandlungen der k. k. Zoologisch botanischen Gessellschaft. 

Many parts of the publications of the Agassiz Museum. This valu- 

i able set was presented by Mr. Agassiz, and is one of the most import- 

ant we possess. The missing parts appear only rarely in the market.
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It is hoped that the Academy will sanction further expenditure in _ 
this direction. Among the sets which we hope to complete this com- 

ing year are: 

Publications of the K. Sachsische Gesellschaft der Wissenschaften. 

Proceedings of the Royal Society, London. 

Zeitschrift der Deutschen Geologischen Gesellschaft. 

Academy at Amsterdam. 

Besides this there should also be purchased various single numbers. 

to complete volumes for binding. 

| 4. Arrangements of exchange material with the other Libraries cen- 

tered around the University, to such an extent as may be mutually bene- 

ficial. Such arrangements now exist with the General Library of the 

University and with the Historical Society. We hope to be able before 

long to renew certain negotiations with the Astronomical Library,. | 

opened nearly two years ago, but dropped through lack of time. “ . 

In this part of the work we have been guided by these principles: | 

a. The libraries housed here, form, for all purposes of their patrons, 

an organic whole; therefore, as a matter of economy of time, money, 

and space, duplication should in general be avoided. 

b. Where partial sets of a given serial exist in different libraries, they 

should be brought together in one, and duplications eliminated; this. 

not only as a matter of economy, but out of consideration to users of the 

libraries, as well as to employes. : 
ce. The duty and privilege of our Academy, in this syndicate, is to ac 

 eumulate as compiete collections as possible of the serial publications. 

of scientific societies, both great and small. In general it shall turn | | 

| purely historical publications over the Historical Society. University 

| publicaticns, including dissertations, are the proper charge of the Uni- 

versity. Purely astronomical material belongs to the Observatory; the 

publications of Agricultural Experiment Stations belong in the Agricul- | 

tural Library. | 7 

. Great advantage will accrue to the Academy by these arrangements | 

the carrying out of which has only just begun. That the principles — 

above cannot always be fully lived up to, depends entirely on the pov- 

erty of the Academy. . 

: 5. Disposing of the duplicates and separata in the Academy’s collec- 

tion. Little progress has been made here. It is intended to go over alt 

. our duplicates, including those derived from the Geol. & Nat. History 

Survey, carefully, to pick out all of which the retention in one library 

or another may be desirable. The rest we hope to offer for sale to such 

specialists as may have use for them. | 

6. Incorporating exchanges received by the Geological and Natural 

History Survey into the Academy Library. This work is now up to 

date. * 

Apart from its regular work the committee desires to acknowledge 

certain gifts to the Academy: 

F'rom Professor Chandler, a number of volumes of the Boston Journal 

of Chemistry. | | 
From Professor W. S. Marshall: 12 nos. Allgemeine Zeitschrift fiir 

Entomologie. 4 vols. Insektenbrése. |
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This committee makes the following recommendations to the Aca- 

demy: 

1 That this committee be continued for another year, and that the 

| Librarian be added to it to replace Professor Hobbs. 

2. That the Academy sanction the expenditure of such a sum in its 

work during the coming year, as may seem proper to the Council. 

Finally, this committee desires to acknowledge great indebtedness to 

" . the University Librarian, for his readiness at all time to cooperate with 

us. 
Respectfully submitted, . 

| . EDWARD KREMERS, 

GEORGE WAGNER. 

REPORT OF THE COMMITTEE ON EXCHANGES. 

| | February, 10, 1908. | 

oe To the Wisconsin Academy of Sciences, Arts and Letters: 

The undersigned committee on exchanges desires to submit its ( 

| third annual report. The primary function of the committee is | 

| to secure exchanges with societies not previously on our list, and 

to obtain missing parts of series already on our shelves. The re- | 

sult of this work during the past year has been as follows: 

New exchanges SCCured.......ccecesccccccccccccecccessee Ad 

| Missing volumes SeCUed.........ecececceeeeecsceseceess 290 

Missing parts SeCUTed’........e cece eee c cece cere cececeees 409 | 

| Sets of serials made complete...........eeeeeeeceeceeeeee 10 | 

Volumes made complete........ccccccccccececcncccsccees 56 | 

7 These figures cover only the cases where material was obtained by 

solicitation from the publishing societies. The receipt of 85 volumes 

and 230 parts (completing 35 more volumes) is noteworthy. | 

| , , In certain other cases it was necessary to purchase volumes or parts 

} | to complete our sets. Our previous policy of purchasing only real bar- 

gains, has been continued. Funds from these sources were available: 

a. Allowed by executive committee from funds of the 

Academy as per Academy resolution............... $144.11 

| b. Sale of duplicates of Academy collection............. 22.00 

c. Donated, by unnamed person, through chairman of | 

| the committee ....... ccc cece cee cece ccc ccevcseee 40.00 

From the two sums emanating from the Academy ‘were paid postage 

- to the extent of $7.50, letter files, 75c, and custom house charges, $4.35. . 

| The remainder was spent on volumes or parts needed, of the publica | 

tions of the following: .
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California Academy of Sciences, K. Sachsische Akademie, Zeitschrift 
| fiir Naturwissenschaften, Naturhistorische Gesellschaft der Rheinlande, . | 

Deutsche Geologische Gesellschaft, K. Preussische Akademie, Queekett 
Microscopical Club, Australasian Association for the Advancement of 
Science, Musée Teyler, Museum of Comparative Zoology, K. Akademie | ‘ 
van Wetenschappen, Amsterdam, and Academy of Natural Sciences at 
Philadelphia. 

The last item was purchased an exceptional bargain at $60, to be paid 
for next year. But the volumes of the K. Sichsische Akademie, and the 
Deutsche Geologische Gesellschaft. (outside of those mentioned above), 
announced in our last report as on the purchasing program, have been 

delayed in shipment, and payment for them was therefore postponed to 

the next fiscal year, and the above vols. from Philadelphia included in 

this year’s accounts. . . 

The above purchases have enabled us to complete our sets of the 
Journal of the Queekett Microscopical Society, of the Proceedings of 

the Philadelphia Academy, of the publications of the Amsterdam Acad- 
emy (except Latin prize poems), and of the Archives du Musée Teyler | | 
and to bring the sets of the Naturhistorische Gesellschaft at Bonn, and 
of the Australasian Association for the Advancement of Science within 

one volume of completion. The proceedings of the K. Preussische Aka- 

_ demie we have now complete from 1866. 
| | From the $40 donated were paid 95c for custom house charges. The | 

| remainder went for parts of the publications of the Agassiz Museum, 
The Condor, the Zoological Museum of the University of Naples, the 

Queckett Microscopical Club, the Finska Vetenskaps Societet, and cer- 

| tain minor publications. Four sets were thus completed, namely The 

| Condor, Pacific Coast Avifauna, Annuario of the Zoological Museum at | | 
Naples, and the Zoologischer Garten. 

_ We have been able, also, to secure 45 vols. and 55 parts by exchanging | 

_ some of our duplicate material with the Library of Congress. | 

Another duty of this committee has been to correlate the Academy oo 

collections with those of the University and the Historical Society. The 

| hearty cooperation of the librarians of these two institutions has made | 

this work a pleasant and a profitable one. As a result many of our 7 

previously rather fragmentary sets have been made fairly complete, and 

we have further been able to remove from our shelves material much 

| more appropriate elsewhere. 
| All these activities should be pursued further. The committee there 

fore begs to move: . | 
That the exchange committee be continued for another year, and that : 

it be allowed for its work such sum as the executive committee may 
deem wise, and that it further be allowed such sums as may be realized | 
from the sale of duplicates in the Academy collections. | 

Respectfully submitted, 

The Committee on Exchanges, 

| GEORGE WAGNER, | 
| | | | W. M. Suiru, 

co oe . EDWARD KREMEBS. . |
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MEETINGS OF THE COUNCIL, 

February 1, 1905. 

Present: Davis, Van Hise, Birge, Skinner. 

Mr. Birge was appointed delegate to the meeting of the Land- 

marks Committee of the Wisconsin Federation of Women’s 

Clubs. | | 

- Voted, that the exchange committee be requested to prepare a 

list of things desired before expending further funds. 

The secretary was authorized to offer to prospective members 

. to supply two back volumes of the Transactions to those who may 

pay dues at the present time. 

It was proposed by the librarian and secretary to discontinue 

| sending copies of the Transactions to certain persons on the list 

of corresponding members except upon their request. This i 

| proposition was approved. 7 ( 

| | EK. B. SKINNER, | to 

) , | Secretary. | 

| 7 November 13, 1906. | 

Present: Kahlenberg, Denniston, Birge, Slichter, Allen. - 

| The question of the time and place for the holding of the next 

annual meeting was discussed. Letters on this subject were read 4 

from B. C. Case, G. W. Peckham, C. H. Chandler, and J. J. Davis. 

| - Voted, that the meeting be held at Madison in February, 1907, 

| at the time of the meetings of the agricultural and other societies 

| of the state. | | : 

- The secretary was instructed to send out notices of a proposed | 

amendment to the constitution authorizing the council to elect 

| members of the Academy at any time during the year except dur- 

ing a meeting of the Academy. | 

| C. E. ALLEN, 

i po | ) Secretary. | 

7 | - May 28, 1907. 

| Present: Kahlenberg, Denniston,. Wagner, Allen. 

William Finger, Milwaukee, and Albert D. Whealdon, Su- 

perior, were elected active members. | | | 

The application of Arthur M. Edwards, Newark, N. J., for — 

|  gorresponding membership, was left for further consideration.
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The president reported the receipt of an invitation to be rep- 

resented by delegate at Bologna, Italy, June 12-13. He had re- | 

sponded that it would be impossible to be represented. 

The secretary reported the receipt of an invitation to be rep- 

resented by delegate at a bicentennial celebration of the birth — | 

of Linnaeus, under the auspices of the New York Academy of 

Sciences, May 23. He had responded that it would be impos- 

sible to be represented. 

The secretary reported the receipt of an invitation to be rep- 

resented by delegate at the 7th International Zoological Con- 

gress in Boston, August 19-238. Mr. W. S. Marshall was ap- 

pointed delegate, with authority to select an alternate in case 

| he could not attend the meeting. | 

The treasurer reported upon the financial condition of the 

Academy. 

Mr. Wagner reported upon the work being done toward the 

extension of the library. | | 
| One hundred and twenty-five dollars was appropriated for 

the work of the exchange committee. | 
Five dollars was appropriated as a contribution toward the 

fund being raised by the Wisconsin Archaeological Society for 

the purchase of the Baraboo man mound. | 
7 | C. EK. ALLEN, 

Secretary. | 

January 3, 1908. 

Present: Kahlenberg, Denniston, Allen. 
An application of Arthur M. Edwards, of Newark, N. J., for 

corresponding membership, was presented and referred to Dr. | | 

J.J. Davis. 

| Plans for the next annual meeting were discussed. : 

The resignation of E. C. Case as vice-president was presented. 

The secretary was instructed to notify Mr. Case that his resig- | 
nation is not accepted. : 

| C. E. ALLEN, | | | 
Secretary. —
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FORTY-FIRST ANNUAL MEETING 

The meeting was held in conjunction with the Wisconsin 

Archeological Society, the Wisconsin Mycological Society, and 

the Wisconsin Natural History Society, in Madison, February 

| 16 and 17, 1911. | 

| | The sessions were held in the Lecture Room of the State His- 

torical Society. The following program was presented, Presi- 

dent Plantz in the chair: 

| THURSDAY, FEBRUARY 16. . 

Morning Session, 10:00 o'clock. 

| Preliminary Business. ( 

Presentation of Papers. | : 

. 1. The Relation between Area and Temperature of Lakes. Hd- 

ward A. Birge. Twenty minutes. 7 

2. On Lepisosteus sinensis, Bleeker. George Wagner. Five min- 

utes. | | 

8. On the Whitefish of Green Lake. George Wagner. Five 

| minutes. a 

4. A Trematode Parasite of the English Sparrow in the United ‘ 

States.. Leon J. Cole. Ten minutes. | ( 

| 6. Apparent Mutations in the Meadow Vole (Microtus pennsyl-_. a 
| wanicus. Leon J. Cole and George Wagner. Ten minutes. 

| | 6. The Nests and Larvae of Necturus. B. G. Smith. Ten minutes. 
| 7. Pholiotas of the Region of the Great Lakes. Edward T. Harper. — 

: ‘(By title.) | : 

8. The Effect of Poisons on Sap Flow. J. B.-Overton. Ten min- 

- utes. - - 

9. The Structure and Cell Development of the Root Tip of a Sedge. . 

' A, B. Stout. Ten minutes. oo 

10. Temperature in Relation to Infection with Certain Downy Mil- 

dews. I. HE. Melhus. Fifteen minutes. | 
| 11. Nuclear Phenomena in the Tremellineae. E. M. Gilbert. Ten 

| | minutes. 

| 12. The Structure and Development of Collema crispa. Freda M. 

‘Bachman. Ten minutes. | : 

' 18. The Structure of the Central Body in the Trout. W. G. Mar- | 

| a quette. Fifteen minutes. - | 
So 14. The Cilia-forming Organ of Motile Plant Cells, C. E. Allen. 

Ten minutes. 

15. Studies on Some Lakes in Central America. Chancey Juday. 
- Ten minutes. | |
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. Afternoon Session, 2:00 o'clock. . 

. : Presentation of Papers. 

16. Socrates and the Greek Gods. William Ellery Leonard. 

Twenty-five minutes. : 

17. A Dramatic Office for the Feast of the Presentation. Karl 

Young. Fifteen minutes. | 

18. Browning’s Idealism. J. W. Cunliffe. Thirty minutes. | 

19. Some Tendencies of Seventeenth Century Autobiography. H. 

H. Gardner. Twenty minutes. 

20. The Purpose of the Book of Ruth. Louis B. Wolfenson. 

. Twenty minutes. 

21. The Last Will and Testament as a Form of Literature. Eber 

Carle Perrow. Fifteen minutes. 

22. Tennyson and Unitarianism. Margaret Ashmun. Twenty 

minutes. | . 

: | 23. The Dream Dance of the Chippewa and Menominee Indians of 

. | Wisconsin. Samuel A. Barrett. With lantern slide illustra- 

tions. (In Room 112, University Hall, at 4:30 o’clock.) | 

, Evening, at 6:30 o'clock. | | 

| A dinner to the visiting members was served to the visiting mem- | 

bers. The Centenary of Increase A. Lapham was commemorated. A ; 

very pleasant feature of the occasion was the presence of Mr. Lapham’s. . 

: daughter and son, Miss Julia Lapham, and Mr. Charles Lapham. . 

, Fripay, Fepruary 17. 

Morning Session, 9 o’clock. — | : 

24. Public Libraries and Literary Culture in Ancient Rome (Harly : 

: Empire). Clarence E. Boyd. Twenty minutes. To be read | 

: by M. S. Slaughter. | 

| 25. The Cost of Living in the Twelfth Century. D. C. Munro. 
- Twenty minutes. | , | | 

26. The Railways of the Old Northwest before the Civil War. : 
Frederic L. Paxson. Twenty minutes. 

27. Fulk of Neuilly. Milton R. Gutsch. (By title). 

28. The Censorship under the First Empire. Victor Coffin. (By . 

title). | 

29. On a Certain Caution to be Observed in the Hunting of Sources 

| and Parallels. R. H. N. Dodge. Twenty minutes. 

30. The Musical Elements of French Versification. Mathurin M. 

| Dondo. Twenty minutes. | 
31. The Regulations of the University of Wittenberg, issued in the | 

year 1546, regarding the dress of the Professors, their Wives,,. | 

| and the Student Body; also. Restrictions in regard to the | | 
Wearing of Jewelry, the Cost of Weddings, Betrothals, Bap- | 

| tismals, and other Festivities. Ernst Voss. Fifteen minutes. |
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32. On a Recently Recovered Version of the American Ballad, 

Fair Charlotte. Arthur Beatty. Five minutes. 

33. Recent Progress in Physics. HE. C. Mendenhall. Twenty-five 

minutes. 

34. The Mythological Concepts of the Cayapa Indians of Ecuador. 

Samuel A. Barrett. Twenty minutes. 

35. Wormwood in Wisconsin. Edward Kremers. Ten minutes. 

36. Recent Work in Securing the Preservation and Marking of In- 

dian Earthworks about Madison. Charles HE. Brown. Ten 

minutes. 

: 37. The Silver Trade Crosses of Wisconsin. Charles E. Brown. 

. (By title.) | | 

| 38. The Need of Proper State Protection for the Prehistoric and 
Historic Indian Remains Located upon the Pubiic Lands, Re- 

serves, Parks, and other Public Places in the State. H. T. 
. | Field. (By title.) 

39. The Discussion of Some Formulas Used in Depreciation Prob- 

| lems. E. B. Skinner. Twenty minutes. 

_ Afternoon Session, 2:00 o'clock. 7 

40. On Certain Instincts in the Larvae of Some Parasitic Bees. ' 

Sigmund Graenicher. Fifteen minutes. ° 

| 41 Psychological Study of the Common Black Ant (F. swbsericea) ; 

proving that in a Maze an Ant will take the straightest 

Course. A. C. Burrill. (By title.) 

42. Aeshnine Wing Venation (Odonata). Richard A. Muttkowski. | 
(By title.) Oe 

43. The Ethical Philosophy of Richard Cumberland. Frank C., | 

: Sharp. Thirty minutes. 

44. The Psychological Basis and Limitations of Individualism. W. 

. K. Wright. Twenty-five minutes. 

45. A Study of Retarded Children in a Group of Northwestern 

. | School Systems. Freeman E. Lurton. (By title.) | | 
, 46. The Glacial Lake of the Fox River Valley and Outlet, and the 

Diversion of the Wisconsin River. Samuel Weidman. Twen- 

ty minutes. 

oe 47. The Chlorin Content of Drinking Water. A. F. Gilman... 
Twenty minutes. 

| 48. Note on the Synthesis of Esters, (so-called Volatile Oil), in Saw 

, Palmetto Berries. Edward Kremers. Five minutes. 

| 49. An Alkaloidal Derivative from a Volatile Oil Constituent. 

Nellie Wakeman and Edward Kremers. Five minutes. 

: After the presentation of the papers, Mr. R. H. Denniston, Treasurer 

of the Academy since 1905, presented his resignation. A committee 

consisting of Samuel Weidman, D. C. Munro, and Arthur Beatty was 

appointed by the chair to nominate a successor. The committee nom- 

inated W. G: Marquette, Madison, and the report was adopted. | 

) .
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The committee on membership reported the following list of names 

for membership, which was approved: 

Clarence HE. Boyd... ccccscccccvcccscecssevessee Lallahassee, Fla. 

Leon J. Cole...... ccc ccc ccc cece cece cece cccsccecsccess Madison 

John William Cunliffe... ..... ccc cece cece cc occevccccees Madison 

Mathurin M. DONdO... 2... eee cece cree ceceeecceeseececoee «Madison | 

Milton R. Gutsch.......... ccc ccc cc cece cece occceccccese Madison 

Edward T. Harper........ccccccccccscccttccccccscccecee Madison | 

W. C. Hotchkiss. ...... ccc cc ccc cece ccc c cc ccce coccceses Madison 

B. B. Hutchins ......... ccc cece cece cece ess sccee veces HONG du Lac | 

Frederic L. PAXSON...cccccccccceccccvccvccccccecccccces Madison , 

Louis E. Reber... .... ccc ccc cc ccc cece c cece ccc scocesesees Madison 

Fredrick C. Ruff.......... ccc ccc cece cece cececevevecee Appleton 

| Louis B. Wolfenson......--.ccescccccccccccccvecvecssees Madison 

William K. Wright .......... ccc ccc cece cccccvesccceeees Madison 

The Committee on Exchanges presented the following report, | 

which was accepted: | | 

REPORT OF THE COMMITTEE ON EXCHANGES. 

. Madison, February 15, 1911. 

To the Wisconsin Academy of Sciences, Arts, and Letters: 

The Exchange Committee, first appointed five years ago, herewith | 

| presents its report for the past year. Due to many and unavoidable 

} causes its activities have been much less in extent than in previous | 

years. As heretofore our primary work has been to secure missing 

parts of sets, as well as new exchanges, especially by correspondence 

| with the societies concerned. The result has been as follows: | | 

Missing volumes received........ccecccccsccccccccsecses 83 | 
Missing parts received... ...cccccccccccsccccsccessecesces 28 : 

Volumes completed .........c cece eee coccccscereccevcsces 2 , | 

Sets completed ........ cocccccccvecccccescsvecscvenseeee 5. 

NeW CXChANZeS 2... ccccccccccccccceccccccccesccccsvesces BD | 

| As heretofore an annual sum of $40.00 has been at the disposal of the | 

Committee, which has expended for similar purposes, with the following 

| result: 

Volumes purchased eee cence eee eee eet eneeeeeneeeeeaes 19 
Parts purchased .....cc ccc cece occ ccccetrececcescsscese DO | 

‘ Sets completed a a a ee ae a a ee ee Se re 2 2 2 2 ro 4 

Of the funds of the Academy $45.00 has been expended since our last 

report, $3 for postage, the rest for the completion of our set of the Pro- 

ceedings of the Royal Society, London. |
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The new exchanges are as follows: 

Statens Skogs-Forsoksanstalt, Stockholm. 

Revue Scientifique du Bourbonnais. 

| Colner Akademie ftir Praktische Medizin. 

Kaiserliche Biologische Anstalt fiir Land- und Forstwirthschaft. 

Musee Zoodlogique, Imperiale des Sciences, St. Petersburg. 

| Probably the most important part of the Committee’s work during 

the past year has been its activity as an advisory board during the pro- 

| cess of cataloguing the Academy library by the staff of the University 

Library. This work has raised many perplexing questions, most of 

which we hope to have solved in satisfactory manner. The cataloguing 

is progressing rapidly, and we hope to see it completed during the en- 

suing year. | : 

) . | As heretofore we recommend that this Committee be continued for . 

another year, and that it be allowed for use in its work such amounts 

| from the Academy’s funds as may to the Executive Committee seem | . 

| wise; and that it be further allowed to use such sums as may be real- 
| | ized from the sale of duplicate material. 

Respectfully submitted, 

Oo GEORGE WAGNER, ‘| 

| . WALTER M. SMITH, ! 
| | EDWARD KREMEBS. 

- FORTY-SECOND ANNUAL MEETING. 

| The meeting was held jointly with the Wisconsin Archeologi- | 

| | cal Society, the Wisconsin Mycological Society, and the Wiscon- | 

: ~ gin Natural History Society, in Madison, on April 4 and 5, 1912. | 

| The morning sessions were held in the Lecture Room of the 

/ | State Historical Library, and the afternoon sessions in Room 42, | 
| Science Hall. The following progamme was presented: | 

| THURSDAY, ApRit 4. 

; | Morning Session, 10:00 o’clock. 

D. C. Munro presided, as President Plantz was delayed: 
| | Preliminary Business. 

Presentation of Papers. | 

| 1. Efforts to Prevent the Introduction and Dissemination of Inju- 

| rious Insects. J. G. Sanders. (By title.) 
2. The Oscillations of the Lower Water in Green Lake.- B. A. . 

| Birge. Twenty minutes. - 

: 3. Notes on Lake Michigan Swarms of Chironomids. A. C. Burrill. 

. Ten minutes. |
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4. Some Points in the Anatomy of the Four-Spotted Dragon-fly, Li- 

| bellula 4-maculata. William -S; Marshall.. —(By title.) 
5. Economic and Biologic Notes on the Giant Midge (Chironomus 

plumosus, Meyen.) A. C. Burrill) Twenty minutes. =~ 
6. Palmer’s Organ and its Function. J. E. Wodsedalek. Ten mine 

utes. I 
7. The Behavior of Leucocytes. N. Fasten: Ten minutes. © — — | 
8. On the Distribution of two Wisconsin Mammals. George Wag- 

ner. Five minutes, 202 Uw. 
9. The Boreal Life Zone in Wisconsin. Sigmund Graenicher. Fif- 

: teen minutes. So | | 
10. Doubts and Progress. H.M. Kallen. Twenty minutes. = | , 
11, The Lebertia of Wisconsin. Ruth Marshall. . (By title.) _ | | 
12. A Contribution to the Natural History of the Amphipod Hyalella 

knickerbockeri (Bate). Hartley H. T. Jackson: (By. title). 

| Afternoon Session, 2:00 o'clock. = 9 7 

President Samuel Plantz called the meeting.to order... j 
13. The Nuclear: Behavior.in the Basidium of. Auricularia..-E. MM. | | 

Gilbert. :.Ten minutes,.. 0-5 = cele le ee , 4 

14. A New Method of Fertilization in Lichens. Freda. M.-Bachman. 
Ten minutes... (Illustrated.). ©. 20 82 cee LE 

15. A Comparison of ‘Plant and Animal ‘Spermatogenesis.. GC. B. | | 
Allen.. Ten minutes. (Illustrated:)) 9 - - 08) 08 20ee , ) J 

. 16. The Development of Melanospora. J..B..Overton.. ‘Ten minutes. | j 
(By-title.) (2.0 8 ee ee | 

17. A Comparison of. the Botany: of the Galapagos and Cocos Islands. | 
Alban Stewart. Ten minutes. (Illustrated.) © 922 

18. Apogamy, Apospory, and Related: Phenomena in the Purple. Cliff . 
| Brake. .W. N. Steil.. ‘Ten minutes... (Illistrated.) 2 | 

19. . The Tapetal Cells..of Lycopodium :Selago and .L. -Annotinum. . 
-«... Ry H. Denniston. --Ten. minutes. . (Ilustrated.) 2... oe | 

20. Colony Formation and Development in Certain Coenobic Algae.. 7 | — Gilbert M. Smith. Ten minutes. (Illustrated.). oe, a 

21." Modern Pottery-Making among the Hopi and Tewa Indians ‘of. 
Northern Arizona. Samuel A. Barrett. Twenty minutes. ~~ : 

el. -(Illustrated.).. BO ee 

. 22. The Niman Katcina of. the Hopi Indians. .-Samuel- A. Barrett... - | 
Thirty minutes. (Illustrated.) = - eo ee | 23. A Provisional List of Parasitic Fungi of Wisconsin. J. J. Davis. Z 

24. <A preliminary Report on the Hepaticae of the Duluth-Superior~ ~ 
Region. George H. Conklin. (By title.) | 

, 25. Species of Pholiota and Stropharia in, the Region of the Great. | 
>; Lakes, BT. Harper. (By title) 0. |
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Evening Session, 6:30 o’clock. 

An informal dinner was given to the visiting members of the Societies 

at the University Club. 

The retiring President of the Wisconsin Academy of Sciences, Arts, 

and Letters, President Samuel Plantz, delivered the Triennial Address. 

F’pipay, APRIL 5. 

Morning Session, 9 o'clock. 

| 26. John Thelwall, a Forgotten Revolutionary Poet. Arthur Beatty. 

| Fifteen minutes. 

| 27. Hamann—A German Sidelight on English Literature. H. A. 

Watt. Fifteen minutes. 

28. Hagbard’s Beard (Kormakssage Chapter III.) Lee M. Hollan- 

) der. Fifteen minutes. 

: 29. Luther Parker: New Hampshire and Wisconsin Pioneer. Grant 

. Showerman. Twenty minutes. 

} 30. Social Conditions in Southern Bavaria in the Thirteenth Cen- | 

tury as shown in Meier Helmbrecht. Martin H. Haertel. Fif- 

teen minutes. (Read by B. Q. Morgan.) © | 

31. The Requirements for the Degrees at the University of Paris in 

Thirteenth Century. Sumner H. Slichter. Ten minutes. 

| 32. Relations between the Ecclesiastical and the Educational Policy . 

. of the First Napoleon. Victor Coffiin. (By title.) 

, 33. A Theological Treatise by Dr. Hunnius on the Question whether | 

, it is Permissible to Take Interest on Money Loaned. 1622. ! 

; Ernst Voss. (By title.) 

, | 34. Oficiwm Pastorum: A Study of the Dramatic Development with- : 

f in the Liturgy of Christmas. Karl Young. (By title.) 

A 35. Some Veridical Relations between Certain Celtic Tales and Cer- 

; tain Alleged Experiences. Arthur Beatty and Fritz Kunz. 

| (By title.) - | ro 

7 At the end of the session, the following business was trans- 

| acted : | a 

| The chair appointed as a committee on the nomination of offi- 

cers for the next three years E. A. Birge (chairman), J. J. Davis, 

| E. B. Skinner, C. HE. Allen, and R. H. Denniston. | 

~ The Exchange Committee made the following report, which was | 

| adopted : 

Madison, April 1, 1912. 

| To the Wisconsin Academy of Sciences, Arts and Letters: 

. Your Exchange Committee herewith presents its sixth annual report. 

| The chief activity of the Committee, this year.as last, has been to give 

| aid in various ways during the cataloguing of the Academy Library by



Officers and Members. 1415 

the University Library staff, and the correlation of our Library with the 

others in the building. This work is now substantially finished. It in- 

volved many difficult problems, not a little compromise, and much pa- 

tience. We hope, however, that those who have followed its progress 

or examined its results will see the great improvement in usefulness of 

all parts of the scientific libraries thus brought together. We owe much 

to the willingness and skill especially of Miss Coddington and Miss Me- 

Culloch of the University cataloguing force. 

The work of securing missing parts and new exchanges has had to ~ 

take a subordinate place this year. By correspondence with Societies 

the following have been secured: 

Missing volumes recCeived........cccccccccccccccecsccesens & 

Missing parts received.........cccccccccccccceseecccsceess O 

Volumes completed .......... cc cc cc cc ccc ccc ccceecccsccee O 

Sets completed .....ccccccccccces coccccccccccessccssscses Q 

New exchanges ......ccccccccccccccccccccccccccccsesccces: 4 | 

Again a sum of $40.00 has been at our disposal, which was expended, 

, securing 13 volumes and two parts, completing one volume previously 1 

) incomplete. . : | 

Of the Academy funds we have expended about $95:00 (the Treas- 

, _ urer’s report will show the exact amount) of which $92.67 was paid 

- for 18 volumes of the Abhandlungen der K. Sachsischen Gesellschaft 
der Wissenschaften, a great addition to our material. | 

| The new exchanges are as follows: 

*’sRyks Herbarium, Leiden. | 

. Svenska Botaniska Forening. | : 
Philosophical Society, University of Virginia. 

. Société d’Histoire Naturelle, Autun. 

The present relations and condition of our Library make it desirable 

that the work of the Library Committee and Exchange Committee be 

consolidated. We therefore recommend: | 
4. That the Exchange Committee be discharged, and its duties turned 

| over to the Library Committee. | 

2. That the Library Committee be allowed for use in its work such 

- amounts from the Academy’s funds as may to the Executive Committee | 

seem wise; and that it be given authority to dispose of the duplicates | 

of the Library in such manner as it may deem fit. | | 

Respectfully submitted, | 

GEORGE WAGNER, | 

‘Water M. SmirTH, | | 
3 EpWARD KREMEBS. 

The Treasurer, R. H. Denniston, acting for W. G. Marquette, , 
a -_- resigned, presented his report, and the Chairman appointed as an : 

auditing committee D. C. Munro and George Wagner. | : 

| f {
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or TREASURER’S STATEMENT. 

191 RECEIPTS. | | | 
eb. 18, balance..........0.ccceceessececescecees $114.85 

| DUCS oo. e cece cece cece ec cece cece eeeeeeeees 280.94 
. Transactions sold .............ccceccccscccecees 2.50 

~ Bonds matured ...... 0... ccc cece ccc wee e cece eens 400.00 
| Interest on DondS........... cc cece cece eee e ences 124.75 

——— $923.04 

DISBURSEMENTS. . 

| 5 City Street Improvement bonds, voucher 2...... $520.00 
; . Stationery and envelopes, vouchers 1, 4, 5, 7, 8, 9.. 30.26 . 

Printing, voucher 3.............ccc cc eeccceceees 18.50 
_Secretary’s allowance, voucher 6................ 100.00 j 

| | _ Shipping and wrapping Trans., vouchers 10,12... © 28.00 7 i 
‘Journals purchased (Wagner), voucher 13....... 92.76 N 
; —_—_———— 794.52 . 

| “April 4, 1912, balance on hand..........cececcececcececesee $128.68 : 
. R. H. DENNISTON, 

. Treasurer. | 
| _ | a Certified correct, 

_ | | D. C. Munro, \ 
| | George WAGNER. 4 

p a | . SECRETARY’S REPORT. | 

po The Secretary presented his report, as follows. It was adopted. 
Members at last report...........c. ccc ccc ccccccccccccccccvccsces 303 

| Dropped for non-payment of dues............cccccccccccccece 12° 
Resigned ....... cece cece cece n ccc cecccceccecvcescesscecss 18 | 
Deceased .......... cece cece cece ccc ces ccsccecsccceecceveecce 10 

| - —— 40 

— . a 262 | 
: | New members, 1911.............. ccc ese c cece eee ceeeceiecee 13, 

| , New members, TD12. eee ee cette cence ec ec cr tccceccccsccce 25 
! — | —— 38 

, | 800 
| - : | | , ARTHUR BEATTY, _ a 
} oo Secretary.
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The Committee on Nominations recommended the following 

persons for membership in the Academy. The report was 

adopted. 

Rufus M. Bagg, 466 Alton St.............. cece eee cee eee Appleton. 

Oscar James Campbell, Jr., 205 Prospect Ave................Madison. 

Muriel B. Carr, 616 Lake St........... ccc ccc c ce eee e eee eee e - Madison. 

William Hunt Hisenman, Racine College..................Racine, Wis. 

: H. W. Griggs, 2421 Sycamore St.................2e+--- Milwaukee, Wis. 

. Michael F. Guyer... .. ccc c ccc ccc cece cece cece ccccccccces Madison, 

Chester Lloyd Jones, 412 Carroll St..................00++++..Madison. 
Eric Rexford Miller, 84 North Hall.........:.....eee0e0+06--Madison. 

Ralph Woodward Owen, 627 Mendota Court..................Madison. 

John J. Pettijohn...... ec ccc cece cece ec cecescccess- Madison. | 

Edward Bunker Schlatter, 1619 Jefferson St..................Madison. 

Matthew Lyle Spencer............ccccceccccccccccceee Appleton, Wis. | 

. Afternoon Session, 2:00 o’clock. | 

The session was presided over by President Plautz. 

36. Studies in the Manufacture of Flint Implements. H. L. Skavlem. 

Ten minutes. | : 

37. Notes on Outagamie County Antiquities. Geo. R. Fox. (By | 
: | title.) | 

38. The Grooved Stone Axes of Wisconsin. Charles E. Brown. Ten 

minutes. : . | 
39. The Effect of Off-Shore Deepening on Coast Deposits. Rufus M. — 

: | Bagg, Jr. Twenty minutes. (Illustrated.) . 

40. Notes on an Unusual Type of Foraminifera as a Limestone Builder 

off the Coast of Venezuela. Rufus M. Bagg, Jr. Five minutes. | : 

41. The Former Higher Levels of the Yahara Lakes. Samuel Weid- 

man. Fifteen minutes. | 

_ 42, An Italian Drug Store of the Quattrocento. Edward Kremers. | 4 

: Ten minutes. 

| 43. The Use of Potassium Iodide in Studying the History of a Water 

| : Supply. Albert F. Gilman. Fifteen minutes. 

44. Some Incongruities in Chemical Nomenclature. Andrew F. Mc- | 

a Leod. Fifteen minutes. | | | 
| 45. A Mechanical Analogy of the Electron. (With a Demonstra- | | 

tion.) L.R. Ingersoll. Five minutes. 
46. On the Bending of the Waves of Wireless Telegraphy around the 

Earth. H.W. March. Fifteen minutes. i 

47. The Banner Stone Ceremonials of Wisconsin. Charles E. Brown. 

(By title.) : . . 

The Nominating Committee brought in the following report, | : 

which was adopted. | . a 
President, D. C. Munro, Madison. | | | 

| Vice-President of Sciences, I. N. MrrcHEty, Milwaukee.
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| Vice-President of Arts, A. C. CLas, Milwaukee. 

Vice-President of Letters, F. M. Erickson, Ripon. . 

Secretary, ARTHUR BrEattry, Madison. 

_ Treasurer, ARTHUR Beatty, Madison. 

Curator, C. E. Brown, Madison. 

| Committee on Publication. 

D. C. Munro, Madison, President (ex-officio.) . 

| ArTHuR Beatty, Madison, Secretary (ex-officio. ) 

C. BE. ALLEN, Madison. . 

Committee on. Library. . 

W. M. Smrru, Madison, Librarian. (ex-officio. ) 

R. H. DeRNEHL, Milwaukee. | 

; | R. G. TuwalteEs, Madison. | : | 

GEORGE WAGNER, Madison. / 

, C. A. Yourz, Appleton. : | ( 

| | . Committee on Membership. \ 

ArTHuR Beatty, Madison, Secretary (ex-officio. ) | 

H. L. Warp, Milwaukee. | 

oo | _ A. F, McLxop, Beloit. | , oo 

Heten SHERMAN, Milwaukee. , 

: . L. R. IneerRsoitt, Madison. | | 

. \ 

| MEETING OF THE COUNCIL. 

| On April 5 a meeting of the Council was held at which the fol- 

= lowing business was transacted. | 

| Samuel Plantz was nominated a Life Member of the Academy. | 

| | | R. A. Harper, F. J. Turner, 0. G. Libby, and Edgar W. Olive 

were made corresponding members. | 

| _ It was moved that the Council be authorized to appropriate for 

| the uses of the Library Committee not more than $100. Carried. 

| | It was moved and carried that the allowance for the Secretary 

and Treasurer be $200. _ | 

| ARTHUR BEarty, | 

a , Secretary.
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FORTY-THIRD ANNUAL MEETING 

The meeting was held jointly with the Wisconsin Archeological 

Society, the Wisconsin Mycological Society, and the Wisconsin 

| Natural History Society, in Milwaukee on March 20 and 21, 1913. 

The sessions were held in the Public Museum. 

THURSDAY, Marcy 20. 

Afternoon Session, 2:00 o'clock. 

President D. C. Munro presiding. 

Forty persons present, 

In the absence of Secretary Arthur Beatty, Mr. Charles E. Brown was 

chosen to act as secretary of the joint meetings. 

Dr. G. G. Davis and Mr. Henry L. Ward we reappointed a committee 

to audit the treasurer’s accounts. | 
| Presentation of Papers. | 

1. Progress of Archacological Researches in Wisconsin during 1912. 

Charles E. Brown. Fifteen minutes. | 

2. Indian Earthworks and Camp Sites on Turtle Creek, Rock 

County. Robert H. Becker. By title. | 

8. The value of Local Collection to Archaeological Study. H. L. 7 : 

Skavlem. Twenty minutes. — | | 
“4. An Archaeological Surface Survey of the West Shore of Green | | 

Bay in Wisconsin. George R. Fox. By title. | 

5. Indian Miniature Axes and Celts. H. M. Whelpley. (By title.) 

| 6.. An Indian Pipestone Quarry in Barron County. Charles E. 

Brown. Ten minutes. | | | | 

7 Archaeological Survey of Trempealeau and Adjoining Counties. 

, George H. Squier. (By title.) 

' 8. Joseph Reynolds and the Diamond Jo Line of Upper Mississippi 

| , River Steamers. George Byron Merrick. Ten minutes. 

9. The Habits of Fiddler Crabs. A. S. Pearse. Twenty-five min- 

utes. (Illustrated.) | : 

10. A consideration of the Habits of Some Solitary Wasps. George 

. P. Barth. Twenty minutes. | 

11. On the Structure and Habits of the Larvae of Certain Parasitic 

| Diptera and Hymenoptera. Sigmund Graenicher. Fifteen — 

minutes. | 

12. American Water-mites of the Genus Orus. Ruth Marshall. (By | oo 
| title.) | | | . 

13. An account of some Phototropic and Starvation Experiments 

on the Museum Pest (Trogoderma tarsale.). E. J. Wodsedalek 

and R. A. Muttkowski. Fifteen minutes. 

14. The Development of the Wings of a Caddis-fly. W. S. Marshall. . 

(By title.) |
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15. Mammal Bones of the Los Angeles Brea Beds and their Geologic 

Relations. Ira M. Buell. Twenty minutes. 

On the motion of H. L. Ward the following new members were regu- 

larly elected to membership in the Academy. 

| Harley W. Barber......... ccc ccc ccc cece ese c ec ccccessses ee RIPON 

George P. Barth... ..... ccc ccc cece cece cc ec cece ccceese. Milwaukee 

Welz EB. Boren ....... cc cc ccc cc cc ccc cc cre cece ccccveces Milwaukee : 

: M. A. BusSewitZ....... cc ccc ccc cc cc eer cece ccesscceee s Milwaukee 

Muriel B. Carr... .... cc ccc cc ce cece eee cc cece ee tevsseee - Madison 

Chester Lloyd JoneS.............cccccccccecccccvecceseee Madison 

Frank J. Kelley.......... ccc cece cece ecco eee cececseees - Madison 

Rachel M. Kelsey......... ccc ccc ccc cc ccc ccc cccecccese s Milwaukee 

Louise W. Mears......... ccc ccc ccc ence cccccccccccceee Milwaukee 

Samuel Moore..........ccccccccccvcccccceccseccsesscese» Madison 

: Alexander Mueller ........ ccc ccc ccc cc cece cc vecccccsse - Milwaukee 

V. HE. McCaskill. . 0... ccc ce ce ccc cc ccc ccc ere e cece ccccseee -Uperior | 

J. J. Pettijonn........ ec cece cece cece cece evccececcccsces Madison 
BE. C. L. C. Roedder........ cc ccc ccc ccc cece scevescees Madison | 

L. L. Ruschhaupt..........c.cccccccccccccccsccescesesMilwaukee — \ 
HL. A, Watt... cc ccc ccc ccc ccc ence cece ssescesecscsess «Madison | 

W. T. Stephens... ...... cece e cece sence ecceeecccescce «Milwaukee 

R. H. Vaughn........ cee cece cece cence eeccseeececececs «Madison | 

| Evening Session, 7:00 o’clock. : | 

| A dinner was given at the Hotel Gilpatrick for members. Closer 

| affiliation between the various scientific societies of the state was dis- fl 

cussed. : . | 

Fray, Marcu 21, : 

Morning Session, 9:30 o'clock. 

| | The annual reports of the Secretary and Treasurer were read, and the 

Auditing Committee reported that the accounts of the Treasurer were 

found correct. | | 

| | | TREASURER’S STATEMENT, 1912-1913. . | 

To balance on hand April 16, 1912............ccccecececccceccs $293.52 | 
. Total receipts April 16, 1912, to March 17, 1918............ 105.35 

| a | | 898.87 / 
| | | Total CEXPeENSeS ....... ccc cece cece cere cc crccccesesee 250.00 

| | Net balance ...........cccecscccccccceccscccscces 148.00 
. Invested in Madison City Bond............ceccceceeee 100.00 

"Gash balance .......cccccccccccecccccccceccecese $48.87 
; ARTHUR BEATTY, 

| Treasurer,
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Your auditing committee has compared the records of the receipts 

and expenditures of the Academy since the previous meeting and finds 

that the Treasurer’s statement is correct. 

. J. J. Davis, i 
| | HENRY L. WARD. 

Auditing Committee. 

Milwaukee, March 21, 1913. 

SECRETARY’S REPORT, 1912-1913. } 

| Honorary Members ..........ccccccccccccccccsccecccceee 6 
Life Members .......... cece ce tc cc cc cccccccsscecescsse 12 

| Active Members ......... ccc ccc cc ccc nce cc ccccceccccvces 229 

Corresponding Members ...........ccececcececverseecees 40 | 

287 oe 
Deceased, resigned and dropped...........ceccecccccceees Bl | 
New Members ........ccccccccccccctccvcceccccseceseccee 16 

| Total 2... ccc ccc cece cece cece e cence ceetccceeesce 280 
| ARTHUR BEATTY, 

| . Secretary. 

| It was moved by George P. Barth that a committee consisting of two 

members of each of the four participating societies be appointed by the | . 

president to consider plans for.a closer codperation between Wisconsin 

Scientific societies. Seconded by G. G. Davis. Carried. | 
Moved by Mr. A. S. Pearse that the sum of $20.00 be allowed to the , 

- committee by the Academy to cover necessary expenses of postage, type- 

writing and other expenses. Seconded. Carried. 

The President called Dr. Lewis Sherman, president of the Wisconsin 

Mycological Society, to the chair. | 
Presentation of Papers. | an | 

16. The Migration of the Germ Cells in Ameiurus nebulosus. Freda 

7 M. Bachman. Fifteen minutes. 

17. A New Species of Diaptomus. Chancey Juday. (By title.) 

18 A List of Fungi from Kewaunee County, Wisconsin. B. O. 
Dodge. (By title.) 

19. The Effect of Pressure on the Development of the Lateral Roots” | 
of Herbaceous Plants. J. B. Overton. Fifteen minutes. 

20. Cell Structure and Zoéspore Formation in Characium. Gilbert 
M. Smith. Ten minutes. 

21. The Preservation of Green Algae in their Natural Color. Gilbert 
M. Smith. Ten minutes. 

22. Cytology of the Convallariceae. Frederick McAllister. (By 1 
| ' title.) 

23. Odgenesis in Sphaeroplea annulina. E. M. Gilbert. Ten min- 
utes. 

. 24. Preliminary Report on a Collection of Hepaticae from the Du- 
-  luth-Superior District. George H. Conklin. (By title.) . : -



J 

1422 Wisconsin Academy of Sciences, Arts, and Letters. 

25. An August Survey of the Hydrophytes of Lake Mendota. R. H. 

Denniston. (By title.) 

| 26. Notes on Parasitic Fungi of Wisconsin. J. J. Davis. (By title.) 
27. Fieid Record of the Wisconsin Mycological Society for the Season 

of 1912. W.C. Schier. (By title.) 

j 28. Some Recent Researches on Cellulose. A. F. Gilman. Fifteen 

minutes. 

29. John C. Gilman, Pioneer. A. F. Gilman. (By title.) — 

30. Wisconsin Mushrooms. Lewis Sherman. Twenty minutes. 

31. The Stimulus which Causes the Leaf-Ovipositing Tachinidae to 

Hatch. Henry H. P. Severin. Five minutes. 

} $2. Insect-Catching Grasses of Hawaii. Henry H. P. Severin. Five 

minutes. | . 

83. The Behavior of the Mediterranean Fruit Fly (Ceratitis capitata. 

Wied) Towards Kerosene. Henry H. P. Severin. Ten 

minutes. 

84. Kerosene Traps as a Means of Checking up the Efficiency of a. 

Poisoned Bait Spray to Control the Mediterranean Fruit Fly. | 

Henry H. P. Severin. Ten minutes. i 
: 35. Parasites of the Walking Stick, Diapheromera femorata Say. j 
: Henry H. P. Severin. Five minutes. 

| \ 

: | Afternoon Session, 2:00 o’clock. | 

. | 36. Results of the Measurements of Sunshine at Madison, Wisconsin,. 

during 1910, 1911, and 1912. Eric R. Miller. (By title.) | ‘ 

| 37. The Climatic Influence of the Great Lakes, Especially in Wiscon- | 

! | sin. Eric R. Miller. (By title.) | 4 

oe 38. The Congressional Elections of 1844 and 1848. C. R. Fish. (By 7 

. title. ) | 

39. General Aspects of Literary Patronage in the Middle Ages.. 

Samuel Moore. Twenty minutes. 

- 40. The Attitude of Goethe to Shakespeare. M. E. Speare. Thirty | 

. minutes. - 

| 41. The Development of the Vowel of the Unaccented Syllable in Ttal- 

| | ian. Edward B. Schlatter. (By title.) | 
—_ 42, The Aesthetic Purpose of Tennyson in The Palace of Art. 

| Arthur Beatty. (By title.) . 

. 43. The Influence of Tertiary Derivative conjugations in Hebréw.. 

Louis B. Wolfenson. Ten minutes. | | 

President Munro appointed as committee to consider closer affiliation: 

between the Scientific Societies of Wisconsin, the following: 

Dr. J. J. Davis (chairman), Prof. W. S. Marshall. .Wisconsin Academy 

Dr. Geo. P. Barth, Mr. Henry L. Ward..........ceecccesecccoees 

eee eeeesecccecessscceceveesss Wisconsin Natural History Society 

| Dr. Lewis Sherman, Mr. W. H. Hllsworth.......-....eeeceeeeeeees 

oe Lee cecccccccececsssvccccececesess «» Wisconsin Mycological Society 

Mr. H. L. Skavlem, Mr. C. EB. Brown..........ccccceceeceeeeereee | 

| «ce cccecevcuncccccvecccceseessesss Wisconsin Archeological Society
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By invitation of the chair Director Henry L. Ward of the Public Mu- 
seum, gave a talk on the improvements to be made in the Milwaukee 
Public Museum. 

EXTRACTS FROM THE CHARTER. 

An Act to incorporate the Wisconsin Academy of Sciences, Arts, and 

Letters. 

The people of the state of Wisconsin, represented in senate and assem- 
bly, do enact as follows: 

: SECTION 1. Lucius Fairchild, Nelson Dewey, John W. Hoyt, Increase 
A. Lapham, * * * at present being members and officers of an asso- . 
ciation known as “The Wisconsin Academy of Sciences, Arts, and Let- | 
ters,” located at the city of Madison, together with their future asso- ! 
ciates and successors forever, are hereby created a body corporate by 

the name and style of the “Wisconsin Academy of Sciences, Arts, and 

Letters,” and by that name shall have perpetual succession; shall be 

capable in law of contracting and being contracted with, of suing and 

being sued, of pleading and being impleaded in all courts of competent 

jurisdiction; and may do and perform such acts as are usually per- 

formed by like corporate bodies. 
SECTION 2. The general objects of the Academy shall be to encourage 

- investigation and disseminate correct views in the various departments , 
of science, literature, and the arts. Among the specific objects of the . 

. Academy shall be embraced the following: . : | 
1. Researches and investigations in the various departments of the 

material, metaphysical, ethical, ethnological, and social sciences. 

| 2. <A progressive and thorough scientific survey of the state with a : 
view of determining its mineral, agricultural, and other resources. | 

3. The advancement of the useful arts, through the applications of 
science, and by the encouragement of original invention. | 

4. The encouragement of the fine arts, by means of honors and prizes ‘ 
awarded to artists for original works of superior merit. | 

_ §. The formation of scientific, economic, and art museums. | 
6. The encouragement of philogical and historical research, the col- 

lection and preservation of historic records, and the formation of a gen- | 
eral library. | . 

7. The diffusion of knowledge by the publication of original contribu- | 
tions to science, literature, and the arts. | 

SECTION 3. Said Academy may have a common seal and alter the ! 
same at pleasure; may ordain and enforce such constitution, regula- 
tions, and by-laws as may be necessary, and alter the same at pleasure; 
may receive and hold real and personal property, and may use and dis- 

Here follow the names of forty others. Sections 5, 6, 8 and 9 are omitted 
here as of no present interest. For the charter in full see Transactions, vol. 
viii, p. xi, or earlier volumes.
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pose of the same at pleasure; provided, that it shall not divert any do- 

nation or bequest from the uses and objects proposed by the donor, and 

that none of the property acquired by it shall, in any manner, be alien- | 

ated other than in the way of exchange of duplicate specimens, books, 

and other effects, with similar institutions and in the manner specified 

in the next section of this act, without the consent of the legislature. 

Section 4. It shall be the duty of the said Academy, so far as the 

same may be done without detriment to its own collections, to furnish, 

at the discretion of its officers, duplicate typical specimens of objects in 

natural history to the University of Wisconsin, and to the other schools 

and colleges of the state. 

Section 7. Any existing society or institution having like objects 

| embraced by said Academy, may be constituted a department thereof, 

or be otherwise connected therewith, on terms mutually satisfactory to 

: | | the governing bodies of the said Academy and such other society or in- 

) stitution. 

Approved March 16, 1870. 

c STATUTES OF 1898. i 

| TRANSACTIONS OF THE ACADEMY. . 

Srecrion 341. There shall be printed by the state printer biennially oe 

} . in pamphlet form two thousand copies of the transactions of the Wis- | 

, consin Academy of Sciences, Arts, and Letters, uniform in style with 

| the volumes heretofore printed for said society. : 

Note.—Under a ruling of the printing commissioners of the state of Wiscon- { 

sin, made in response to a presentation by a committee of the Academy ap- 

pointed December 29, 1897, each volume of the Transactions may be issued in - 3 

two consecutive parts; so that a publication may thus be issued each year cov- Oo 

- ering the papers accepted after the previous annual meeting. The Academy . 

allows each author one hundred separate reprints of his paper from the Trans- 

, actions without expense, except a small charge for printed covers when desired. 

Additional copies are charged for at the actual cost of printing and binding. 

} _ OF THE DISTRIBUTION OF PUBLIC DOCUMENTS. . 

| Section 365. The transactions of the Wisconsin Academy of Sciences, 

Arts, and Letters shall be distributed as follows: One copy to each 

| member of the legislature, one copy to the librarian of each state insti- 

tution; one hundred copies to the State Agricultural Society; one hun-. 

dred copies to the State Historical Society; one hundred copies to the _ 

State University, and the remainder to said Academy. 

Sectjon 366. In the distribution of books or other packages, if such 

packages are too large or would cost too much to be sent by mail, they 

shall be sent by express or freight, and the accounts for such express 

or freight charges, properly certified to, shall be paid out of the state 

treasury. .
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| STATUTES OF 1901. 

CHAPTER 447, 

BINDING OF EXCHANGES, 

SecrTion 1. Section 341 of the revised statutes of 1898 is hereby 
amended by adding thereto the following: The secretary of state may 
authorize the state printer to bind in suitable binding all periodicals : 
and other exchanges which the Society shall hereafter receive, at a 
cost not exceeding one hundred and fifty dollars per annum. The sec- | 

| retary of state shall audit the accounts for such binding. 

| STATUTES OF 1913. ; 

| | CHAPTER 771. | | 

| Secrion 19. That part of section 20.31 of the statutes relating to 
printing for the Wisconsin academy of sciences, arts and letters is 
amended to read: “not more than two thousand copies * * * of . | 
each number as issued, of the transactions of the Wisconsin academy of | 
sciences, arts and letters * * * together with suitable binding at 

a cost not exceeding one hundred and fifty dollars per annum of all 

periodicals and other exchanges which said academy shall hereafter re- | 
ceive.” 

| | CONSTITUTION | . 

. OF THE WISCONSIN ACADEMY OF SCIENCES, ARTS, AND: 

LETTERS. 

[As amended at various regular meetings. ] | | 

ARTICLE I.—Name and Location. | 

: This association shall be known as the Wisconsin Academy of Sci- 
ences, Arts, and Letters, and shall be located at the city of Madison. : 

| ARTICLE II.—Obdject. | ) 

_ The object of the Academy shall be the promotion of sciences, arts, | 
and letters in the state of Wisconsin. Among the special objects shall 
be the publication of the results of investigation and the formation of 
a library. | | ,
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ARTICLE IIJI.—Membership. 

The Academy shall include four classes of members, viz.: life mem- 

bers, honorary members, corresponding members, and active members, 

to be elected by ballot. 

obtained by the payment of one hundred dollars and election by the 

| Academy. Life members shall be allowed to vote and to hold office. | 

2. Honorary members shall be elected by the Academy and shall be 

, men who have rendered conspicuous services to science, arts, or letters. 

3. Corresponding members shall be elected from those who have been 

| ‘active members of the Academy, but have removed from the state. By | 

| special vote of the Academy men of attainments in science or letters 

s may be elected corresponding members. They shall have no vote in 

the meetings of the Academy. 

4, Active members shall be elected by the Academy or the council 

and shall enter upon membership on the payment of an initiation fee 

of two dollars which shall include the first annual assessment of one | 

dollar. The annual assessment shall be omitted for the president, : 

secretary, treasurer, and librarian during their term of office. ; 

, ArtrcLe I1V.—Oficers. : 

) The officers of the Academy shall be a president, a vice-president for 

each of the three departments, sciences, arts, and letters, a secretary, @ ; 

, librarian, a treasurer, and a custodian. These officers shall be chosen | 

| by ballot, on recommendation of the committee on nomination of offi- 3 

-eers, by the Academy at an annual meeting and shall hold office for i 

three years. Their duties shall be those usually performed by officers 

thus named in scientific societies. It shall be one of the duties of the | 

president to prepare an address which shall be delivered before the 

| Academy at the annual meeting at which his term of office expires. 

| ARTICLE V.—Couwncil. | 

The council of the Academy shall be entrusted with the management 

of its affairs during the intervals between regular. meetings, and shall 

: consist of the president, the three vice-presidents, the secretary, the 

treasurer, the librarian, and the past presidents who retain their resi- 

dence in Wisconsin. Three members of the council shall constitute a 

quorum for the transaction of business, provided the secretary and one 

of the presiding officers be included in the number. | 

| | | ARTICLE VI.—Committees. 

The standing committees of the Academy shall be a committee on 

publication, a library committee, and a committee on the nomination 

: of members. These committees shall be elected at the annual meeting . 

. of the Academy in the same manner as the other officers of the Acad- 

emy, and shall hold office for the same term.
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1. The committee on publication shall consist of the president and 

secretary and a third member elected by the Academy. They shall 

determine the matter which shall be printed in the publications of the 

Academy. They may at their discretion refer papers of a doubtful 

character to specialists for their opinion as to scientific value and 

relevancy. | 

2. The library committee shall consist of five members, of which the . 

librarian shall be ez officio chairman, and of which a majority shall 

not be from the same city. ° 

, 3. The committee on nomination of members shall consist of five 

members, one of whom shall be the secretary of the Academy. 

ARTICLE VII.—Meetings. 

| The annual meeting of the Academy shall be held at such time and 

place as the council may designate; but all regular meetings for the 

election of the board of officers shall be held at Madison. Summer 

field meetings shall be held at such times and places as the Academy 

or the council may decide. Special meetings may be called by the 

council. | | 

ARTICLE VILI.—Pubdlications. 

The regular publication of the Academy shall be Known as its , 

Transactions, and shall include suitable papers, a record of its proceed- _ 

ings, and any other matter pertaining to the Academy. This shall be 

printed by the state as provided in the statutes of Wisconsin. All mem- | 

bers of the Academy shall receive gratis the current issues of its 

Transactions. 

| ARTICLE IX.—Amendments. | 

Amendments to this constitution may be made at any annual meeting 

by a vote of three-fourths of all the members present; provided, that | 

the amendment has been proposed by five members, and that notice has | | | 

been sent to all the members at least one month before the meeting.
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RESOLUTIONS 

REGULATIVE OF THE PROCEEDINGS OF THE ACADEMY. 

THE TRANSACTIONS OF THE ACADEMY. 

[By the Academy, December 28, 1882.] | 

| 2. The secretary of the Academy shall be charged with the special ' 

duty of overseeing and editing the publication of future volumes of 

the Transactions. . 

3. The Transactions of the Academy hereafter published shall con- 

tain: (a) a list of officers and members of the Academy; (b) the 

charter, by-laws and constitution of the Academy as amended to date; | 

(c) the proceedings of the meetings; and (d) such papers as are duly 

certified in writing to the secretary as accepted for publication in .ac- 

| cordance with the following regulations, and no other. , y 

6. In deciding as to the papers to be selected for publication, the | 

| committee shall have special regard to their value as genuine, original - 

: | contributions to the knowledge of the subject discussed. 

9. The sub-committee on publication shall be charged with insisting 

upon the correction of errors in grammar, phraseology, etc., on the 

. part of authors, and shall call the attention of authors to any other : 

| points in their papers which in their judgment appear to need revision. } 

| [By the Academy, June 2, 1892.] 

| The secretary was given authority to allow as much as ten dollars : 

a for the illustrations of a paper when the contribution was of sufficient a 

value to warrant it. A larger amount than this might be allowed by 

the committee on publication. | 

: : : [By the Aeademy, December 29, 1896.] | 

The secretary was directed to add to the date of publication as 

printed on the outside of author’s separates the words, “Issued in ad- — 

vance of general publication.” 

_ | FEES OF LIFE MEMBERS. 

: [By the Academy, July 19, 1870.] 

Resolved, That the fees from members for life be set apart as a per- . 

. manent endowment fund to be invested in Wisconsin state bonds, or | 

‘other equally safe securities, and that the proceeds of said fund, only, 

be used for the general purposes of the Academy. ; !
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ANNUAL DUES. 

[By the Academy, December 29, 1892.] 

Resolved, That the secretary and treasurer be instructed to strike 

from the list of active members of the Academy the names of all who | 

are in arrears in the payment of annual dues, except in those cases 

where, in their judgment, it is desirable to retain such members for a 

longer time. 

ARREARS OF ANNUAL DUES. 

[By the Council, December 29, 1897.] 

Resolved, That the treasurer be requested to send out the notices of 

annual dues as soon as possible after each annual meeting and to ex- 

tend the notice to the second or third time within a period of four 

months where required. 

SO SECRETARY’S ALLOWANCE. | of 

[By the Academy, December 27, 1902.] _ | 

Resolved, That the Academy hereby appropriates the sum of seventy- 

five dollars per annum as an allowance for secretary’s expenses, for | . 

. which a single voucher shall be required. | 

| SECRETARY’S ALLOWANCE. a 

[By the Council, April 5, 1912.] 

Resolved, That the Academy appropriates the sum of two hundred 

| dollars per annum for the secretary-treasurer’s allowance. |
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