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tends across the whole valley. Having climbed to the top of this 
huge pile of rather angular blocks, you suddenly discover a small 
lalce between the moraine and the ice. T h e  moraine, in part a t  
least, is the barrier that holds back the water of the lake. Except 
a t  the outlet of the lalte, this moraine rises above the present level 
of the ice, -in some places fifty feet or more, -and therefore 
must have been formed at a time when the ice stood at  a much 
higher level than now. The  lake is rather less than one llunclred 
pards in diameter. It is locally known a s  the Frozen Lake, being 
covered by a weak, granular sort of ice even in midsummer. 
Floating on the surface of the lalte were several blocks of quite 
solid ice from six to twenty feet long, and rising from two to twelve 
inches above the water. These  l~ t t l e  icebergs have evidently 
broken off from the thin edge of the glacier, which ends in a small 
cliff from one to three feet high. 

T h e  material of the ice-field, though somewhat granular on the 
surface, is not a niass of snow, but a clear and compact ice. This 
was  determined by observation at  the crevasses, and by cutting into 
it. The  surface is deeply furrowed by rains and the water of the 
melting ice running down the slopes. 

T h e  principal crevasse is curved so a s  to be nearly parallel with 
the shore of the laltelet, and is not far from one hundred feet back 
from it. On tlie upper side of the crevasse the plane of fracture is 
nearly at  right angles to the surface of the ice, but on the lo\ver 
side the ice has been tilted over ; so that, while the crevasse is about 
ten feet wide at  the surface, it is very narrow a t  the bottom of the 
ice. The  lower parts of the crevasses were filled with snow and 
broken icicles, ice stalagmites, etc., so that  only from twenty to 
thirty feet can be seen. How much deeper the crevasses really are, 
is not l t~~o \vn  ; but, froni the size and shape of the ice-field, it does 
not seem probable that the greatest depth of ice exceeds fifty or 
seventy-five feet. Above the main crevasse were two others large 
enough to be seen through the recent snow. The  nurnber of cre- 
vasses is greatest north of the centre of the glacier, where there is 
a niore direct exposure to the sun. 

Standing a t  the lalce, you see the glacier sloping steeply down 
toward you froni the south, the west, and the north, somewhat like 
the seats in a theatre. This causes the ice at  the north end of the 
glacier to flow south, while a t  the south end it is flowing in nearly 
the opposite direction. A s  a result of this peculiar shape, the 
glacier is somewhat wider than it is long;  but it is not exactly 
sy~nrnetrical. On the north side of the valley the ice reaches about 
two hundred feet farther down the valley (east\vard) than on the 
south side, and it has also extentled a tongue of ice south\vard 
across the outlet of the lalte, so that the outlet is by a subglacial 
channel. This tongue of ice is nearly one hundred feet wide, and 
rises six or eight feet above the lalte. Some interesting questions 
suggest themselves a s  to the cause of the ice having receded farther 
on the shady side of the valley, the effects of different exposures to 
the sun, the relative protection afforded by different-sized moraines, 
inequality of snowfall on the opposite sides of the valley, etc. T h e  
depth of recent snow made it ilnpossible to properly examine be- 
neath the edges of the moraines to determine if there is beneath 
them any ancient and now quiescent ice. Omitting these more 
complicated cluestions, it seems probable that the extension of that 
tongue of ice across the outlet of the lake is, partly a t  least, caused 
by a more rapid rate of flow of tlie ice on the north side of tlie val- 
ley, where there is a niore direct exposure of the sun. T h e  slopes 
of the  ice are e\.erywliere steep. In places they would be con- 
sidered steep for the roof of a house. 

It was of special importance to deterniisle if moraines are now 
being deposited. I saw no evident moraines and only tbvo small 
pieces of rock on the ice anywhere. T h e  cliffs around the head 
of the glacier are no\vliere very high, in places rising only a few 
feet above the ice, and they are surprisingly bare of loose frag-
ments. It is just as  if the greater glacier of the past had removed 
all loose material, and the process of weathering has not yet had 
time to split up the rock and furnish fresh dkbrz's. Some of the 
bowlders in the lake come near the surface, and may be a 
recent terminal moraine. Perhaps a careful examination when the 
ice is bare of recent snow may reveal moraines now forming ; but, 
if so, they must be small, since there is so little moraine-stuff being 
cast upon the ice. 

There are several other ' snow-fields ' in the vicinity of Long's 
Pealr which show some signs of glacial flow. Stakes ought to be 
set on the surface of these ice masses (for they are all ice rather 
than snow), and their motions accurately observed. 

The  view from Hague's Peak is one of the finest in the Colorado 
Mountains. A trip to this mountain and its small but interesting 
glacier will rank well with the ascent of Pike's, Gray's, or Long's 
Pealcs. T h e  height of Hague's Pealc, as given by Hayden, is 13,832 
feet, only 439 feet lo~ver  than Long's Pealc. l'lie glacier is approxi- 
mately in north latitude 40" 28'. 

From the name of the discoverer, this is Ituown as  the Hallett 
Glacier. G. H. STONE. 

Colorado Springs, Sept. 13. 

Condensed Milk. 
A c a l z s o n v  examination of several cans of preserved milk, that 

were offered for sale in this State at  a price below tlie actual cost of 
manufacture, revealed the fact that much of this milk was of poor 
quality, bvliile some was unfit for u se ;  hence, in the early part of 
this year, a thorougli investigation was made of all the brands of 
canned millt on sale, and samples were sent to  Prof. I-I. B.Corn-
wall, of the John C. Green School of Science, I'rinceton, for analy- 
sis. His report, here printed, is of suficient importance to warrant 
its publication in advance of niy annual report to the Legislature. 

1Yh1. I<. NF;\~TON. 
Office of the Dairy Commissioner of hTew Jersey, 

Paterson, lr.J. ,  Sept. 17. 

U n n I i \ r G  the first fire months of this year a number of samples 
of condensed nlillt were received frorn the State dairy commis- 
sioner, and anal!.zetl by the bvriter, ~v i th  the result stated in this 
paper. All but tnro were contlensed with the atldition of cane- 
sugar. While the milks contlensed witl-iout sugar may be better 
for infants and invalitls if not ltept long in calls, yet they are not 
certa~li to remain sound, even in the sealed cans, for any length of 
time, and are therefore of doubtful value. 

The  rnillts preserveti n.it1-i cane-sugar, on the other hand, if care- 
fully prepared, keep well in cans, and do not spoil very rapidly 
even after the cans are opened, provided the can is kept in a dry 
place and no water is niixed with it. For  use with tea and coffee, 
and for rnalcing pudtlings, custards, etc., they are an  excellent sub- 
stitute for fresh milk. 

T h e  very large amount of cane-sugar necessary to ,  preserve 
them renders them, liomever, an  unwholesoine food for infants, 
and they can by no means be regarded a s  a good substitute for 
fresh milk in this case. 

The  directions on the cans in general state, that, by adding a 
certain quantity of water, the condensed niillc can be made to re- 
semble cream ; by adding more, it becomes the ecluivalent of niilk. 
This can never be t rue :  cream contains frorn three to four times 
a s  much fat as  the average condenseti millt, ant1 110 dilution with 
water will make such milk resemble cream except out\vardly. It 
would be well if all makers would follo\v the course pursued by a 
few, and, while giving such directions a s  are necessary in using 
the niilk for n-iaking desserts, etc., recommend that the advice of a 
physician be obtained as  to the diet of infants. Condensed milk 
l~reserved with sugar can never be a fit food for infants. 

In some instances very misleading statements as  to the quantity 
of fresh milk condensed to produce the contents of the preserved 
niillt cans were .made. It will be seen that the coildensation is 
very rarely more than threefold, and usilallp some~vhat less. 

A well-n-iade condensed milk, with cane-sugar, should show 
very little if any undissolved sugar, and should be of a nearly 
white color, having but a faitit yellowish tinge. It should have no 
cheesy taste or smell, and sl~ould dissolve readily in about four 
parts of cold water. Especially should it dissolve without showing 
separated flocculent particles of caseine or curds. 

T o  insure thorough mixing, the entire contents of the can were 
emptied into a porcelain vessel and thoroughly stirred ; 40 grams 
of tlie millt were weighed out and diluted with water to roo cubic 
centimetres, so that 5 cubic centi~netres of tlie diluted milk corre- 
sponded to 2 granis of the condensed milk. 
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In the case of sarnple No. 33, whiCh curdled even when slightly 

\varmed with water, and would not mix well with cold water, the 
portions needed for each determination were separately weighed 
out. 

Total  Solin's. -Of the diluted milk a measurecl volume was 
diluted again with an ecjual volurne of water, so that j cubic cen- 
timetres corresponded to I gram of the condensed milk, and then 
5 cubic centimetres mere driecl in a ilat-bottomed platinum dish (40 
inillirnetres in diameter at  the bottom), at  first on the mater-bath, 
then in an air-bath at  rooo to 1 0 5 ~C., until the loss of weight 
after clrying half an hour mas less than 2 milligrams. Co~npara-
tive esperiments showed that under the above contlitions tlie dry- 
ing was a s  thorough as  if the milk had been first coagulated with 
acetic acid, while the methocl was more co~ivenient. At  first z 
grams of milk were used, but the result was the same, ivhile the 
drying mas far inore teciious. 

Duplicate determinations were made. The  greatest difference 
ivas 0.29 per cent ; usually it was much less ; occasionally the re- 
sults mere identical. 

A s k .  -The  clrietl milk was ignited in the same clish at a scarcely 
visible reel heat, until no blaclc carbonaceous portions were left. 
In one case the chlorine in the ash \\,as determined by Volhard's 
volumetric method, and found to be 9.52per cent. 

Ii'at. -- Rather thick white filter-paper Ivas tiioroughly extracted 
with ether in a Soxhlet apparatus, and j cubic ccntimetres of the 
diluted milk (equal to 2 grams of the conclensed milk) tlropped on 
a nearly square strip of this paper large enough to conveniently soak 
up the millt. T o  avoid the formation of cantlied spots, the milkkvas 
uniformly spread over the paller by brushing \\-ith a small, narrow 
strip of the same sort of paper. After clrying in the air, the paper 
~ v a srolled to a loose cylinder, ant1 tlrietl in a n  ail--bath at  roo' C. 
for about an hour anti a half. T h e  fat was then extractetl with 
ether for two hours in a Soshlet apparatus ; ant1 a secontl ertrac-
tion was made, lasting from 2111 hour to an hour ant1 a half longer. 
T h e  second extraction usually yieltled less than 4 n~illigrams more 
of fat, and often none at  all. The  fat determination xvas made in 
duplicate. The  greatest difference was 0.2 pcr cent ; usually only 
a few hundredths of a per cent. 

At first, estraction after drl;ing xvith santl was employed, but 
comparative tests sho~ved that the paper method yielded better re-
sults in less than half the time. 

I t  is a very difficult matter to estract all of the fat from n clried 
contlensed-milk residue in any other \vay than by using paper, es- 
sentially Adams's iriethod. Blotting-paper ~vould not be as  good 
as  the thinner filter-paper, because there is so much cane-sugar 
present in some of the iriillts. 

Casri?te nfzd A ~ ~ L L I I I E I Z .-Kittliausen's iiiethod was follo\ved, es- 
sentially as tlescribetl by Dietzsch (:lrtr'hrz~~zgs/izb'tfeIzt~zd Get~rPizke, 
Zurich, 1884); ;cubic centimetres of tlie diluted millc, equal to z 
grams of the condensetl milk, being further diluted \r-it11 n-ater to 
40 cubic centimetres, and tlien treated with eiiougli of a solution of 
copper sulphate (6.35 g r a ~ n s  in roo cul~ic centirnetres of water) to 
insure quick sei~aration of the coagulated albumen after stirring, I ;  

drops being added in almost every case. Then enough of a j-per- 
cent solution of caustic potash was added to reilder the n-iisture 
nearly neutral to blue litmus-paper ; an excess of the potash bei~ng 
avoided, as  this ~vould lioltl some of the caseine in solution and 
render the filtrate turbid. In nlost cases j tlrol~s ~ v a s  found to be 
a proper quantity. After settling clear, the fluicl ~ v a s  decanted into 
a weighed filter I I centimetres in diameter, pre~riously driecl at  looO 
C. The  precipitate remaining in the beaker was stirred up with 
20 to 30 cubic centimetres more of water, and finally the ~vhole  of 
the precipitate was brought on the filter, the ~vashing being con-
tinued until loo cubic centin~etres of liquitl had passed through the 
filter. This filtrate was preserved for the milk-sugar cletermina-
tion. The  precipitate and filter 11-ere n.eigl1ed together, after dry- 
ing at  looO C., until the loss of weight after drying half an hour did 
not esceed I millig-ram. The filter and precipitate \vere next in- 
cinerated in a porcelain crucible, ancl the weight of the resiclue de- 
ducted from the weight of the dry precipitate : tile difference was 
the xveight of the albumen (inclucling caseine) and fat ; and after 
deducting the Lveight of the fat  the percentage of the albunien 
(caseine) nras calculatecl. S. JV. Parr (Arne?.. Ckenz. Jourlt., vii. 

p. 246) has shown that  the results by Ritthausen's method are  
" nearly, if not quite correct." I t  is probably the best method for 
condensed-milk analysis. 

AMiIK-Sz~gar.-This was determi~ied in most cases by treating 
2 j  cubic centirnetres of the filtrate just mentioned mith I ;  cubic 
centimetres of Fehling's solution (68 grams of caustic soda and 187 
grams of tartrate of potassium and sodium in joo cubic centime- 
tres of water ; 34.64 grams of copper sulphate in joo of water ; 
the two solutions being rnised a t  the time of using them combined 
as  Fehling's solution) in a porcelain dish resting on wire gauze over 
a Bunsen burner. T h e  contents of tlie dish were rapidly brought 
to boiling, and then boiled for four minutes, after which the liquid 
mas filtered through a filter 6 centimetres in tiiameter, and the pre- 
cipitated subosicle of copper was ivaslied, chiefly by decantation in 
the dish, with about 40 cubic centimetres of water, which mas also 
passed through the filter. As little of the precipitate as  possible 
~ v a sbrought on the filter. The  filter was  then dried and burnecl, 
the residue dissolved in a little nitric acid, this acid poured into the 
dish to dissolve the suboxide of copper, and the solution evaporated 
mith a little sulphuric acid until all nitrous fumes mere expelled. 
The  solution was then diluted with water ant1 the copper deposited 
electrolytically in a small platinum dish. Rodenald and Tollens 
(Bevichie, xi. 2076) have shown, that, when milk-sugar is treated 
wit11 Fehling's solutioii as above described, the weight of copper 
multipliecl by 0.763 equals the weight of millt-sugar present. They 
worketl nrith asbestos filters, ancl certainly tlie paper filter does re-
tain a yery little of tile copper in the Fehling's solution ; but a blank 
test slio\ved that the filter usecl in these exaininations of conclensetl 
milk r e t~ ined  only 0.0309 of a gram of copper ; so that the above 
factor, 0.763, mas used in calculating tlie results. 

C a m - S z g n r  mas obtained in every instance by deducting the 
weight of the remaining solids (millt solids) from the total solicl resi- 
clue of the tlriecl millc. 

The  following tables, I. ancl II., give the results of analysis of t he  
millcs according to the methocl just described. The  last columl?, 
heatletl ' Times condensed,' inclicates the number of volurnes of the  
original inillt that were contiensetl to one volume. The  figures in 
this colun~n are obtainecl by dividing the figures representing the 
percentage of millc solids by 12.5, which is assurnecl as the average 
percentage of solids in the original millts. I-Iehner (Afzn+sf,  iv, p. 
44) has calculated the condensation by dividing the percentage of 
milk solids not fat by 9.3, the assumed percentage of such solids in 
cow's milk. The  figures thus obtained \voulcl tliffer in the case of 
our samples hy less than 0.2 per cent in any instance. The  per- 
centage of fat in the original milk is iiaturally obtainetl by clivicling- 
the figures representing the percentage of fat in the condensetl milk 
by those representing the condensation. Although S o .  21 cannot 
be regarded as made from a millt originally very rich in fat, yet 
there is nothing to indicate that any of the sa~nples  were made from 
skimmed milk. 

A xvortl or two seems proper wit11 reference to the proportions 
of fat and caseine. T h e  average percentage of caseine in co~x-'s 
111iik is variously given by different authorities, but is probably 
about 0.4 per cent greater than that of fat, as  the Lvriter has calcu- 
lated fro111 figures representing a very large number of anal)-ses 
given in the ' First Report of the Ke\v York State Dairy Coiriinis- 
sioner,' p. 58. It was stated, moreover, by Wigner (A)zaZj,st,iv. 11. 
48) that some of the caseine mas decomposecl during the conden- 
sation of inillc with sugar, and it would therefore seem that the per- 
ceritnge of caseine in average condensecl iriillc should at  all events 
not greatly exceed that of the fat. In the writer's analyses it falls 
sligl~tly below. T h e  caseine and albumen reportetl in Inany of the 
analyses quoted in the Nexv York dairy commissio~ler's second re-
port, pp. I jz-I jq, are very largely in escess of the fat ; exceetling 
it, for instance, in four out of many cases by the following figures 
respectively : 8.1, 6.07, 8.24, 7.72 per cent. 

There seems to be but one explanation of such a result, and that 
is, that the condensed milks \vere made from partixlly skimined 
iriili<, without regarcl to the fact that the percentage of fat actually 
present in tlie condensed iriillc may not be belo~v the average. 

Hehner (loc. ct7.j founcl two samples of a certain bralld of con-
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densed milk with I 1.73 and I 1.34 per cent of caseine and 7.19 and 
6.98 of fat, respectively, and calculated that they were made from 
milks containing originally 2.5 per cent of f a t ;  but he hesitated to 
call them skimmed. Judged by the above standard, they give cer- 
tain indications of being skimmed. 

Hassall's analyses of condensed milk cited by Hehner show in 
general greater condensation than those in this paper, but the aver- 
age  percentage of caseine is 16.85; of fat, 10.27; and here, again, 
skimming is certainly to be suspected. 

Condensed Milk with Cane-Sugar. 

Percentages. , 

30 25.00 9.88 8.92 12.58 1.85 3.71 1 2.661 1 1 
9 25.49 8.89 9.5, I 1 .  

37  29.83 

Aver-

*See ' Special Remarks,' below. t Excluding No. 96. 

TABLE 11. 

Condensed Milk without Cane-Sugar. 

I Percentages.
i 

The results given in the second New York report (Coc.ct't.) for 
condensed milk with sugar are as follows :-

Average. ' Minimum. hlaximum.I 
Water.......................... 25.43 '5.45 30.08 


Caseine and Albumen.. .......... 12.15 . 8.20 18.96 


Fat . .  ............................. 10.78 5.96 17.01 


Milk-Sugar.. ..................... 13.48 10.11 '7.77 
~Cane-Sugar ...................... 35.89 - -


Ash. .  ........................... 2.27 . I .62 3.62 


The  average amount of cane-sugar there given is lower than that 
in the milks analyzed by the writer, and the latter therefore contain, 
on the average, less milk solids, but among them are several milks 
of excellent quality. The  percentages of fat and caseine are the 
most important, provided the milk be of good quality in other re- 
spects. 

The  following details are of interest in connection with the analy- 
ses in Tables I. and 11. :-

No. 21 was not in perfect condition ; a little gas escaped on open- 
ing the can, and the milk was soon full of bubbles, caused by fer- 
mentation. 

No. 27 contained a considerable amount of undissolved cane-
sugar. 

No. 33 was so stiff that it would not run out of the can, had a 
cheesy smell, curdled even when very slightly warmed with water, 
was of a brownish color, and altogether was of inferior quality. 

No. 34 was apparently in good preservation, but the metal of the 
can was darkened inside, as if the tin had been attacked. 

No. 36 was a dark brown, glutinous mass, with a smoky and 
cheesy taste and odor. Apparently molasses or glucose had been 
used in place of a t  least some cane-sugar in preparing it, as the re- 
sult of the analysis indicates. The  35.17 per cent of ' milk-sugar ' 
could not have been pure milk-sugar, and the figures really repre- 
sent only a reducing power equivalent to that amount of milk-sugar. 

No. 38 was quite stiff, of a brownish color, and had a somewhat 
cheesy smell. 

No. 40 was not in perfect condition; the tin of the can was 
darkened inside, and gas escaped on opening the can. The  caseine 
and albumen given in the table were calculated from the loss ; an  
actual determination by Ritthausen's method gave 9.28 per cent of 
caseine. 

The  other milks, not especially mentioned above, were in good 
condition and well put up. 

The  percentage of ash of all of the milks, with the possible ex-
ception of No. 35, shows that the cane-sugar used was itself free 
from excessive ash. H. B. CORNWALL. 

Princeton, N.J., Sept. 14. 

Chalcedonized Fossils. 

A CURIOUS instance of the formation of rose chalcedony on fos- 
sils was called to my attention some time ago. The fossils were 
mostly specimens of species of Monticulifiora, and often the whole 
surface mas covered with the ring-like chalcedonic formation. The  
cells of the coral were in most cases still plainly seen, but the 
whole outer aspect of the fossil was so changed as to make me 
think for a time that it might prove to be an  undescribed species. 

Fig. I shows the general appearance of one of the best specimens. 
Fig. 2 is an enlarged view of some of the rosettes. These corals are 
not the only ones having this peculiar feature, for certain speci- 
mens of Stre)teZasnzn present the same appearance. In many 
cases the rosettes are remarkably perfect, and in places the transi- 
tion from the ordinary appearance to that of the chalcedonized sur- 
face is plainly seen. JOSEPH F. JAMES. 

Miami University, Oxford, O., Sept. 5. 


