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twelve days, the younger the geym the less time I pared, and if in the working of a quarry there was a 
should it be exposed to chromic acid. After having I change in gravity, or weight, that it could be easily de- 
been in alcohol a week it is transferred to a sherry tected, and thus al] who choose could know ~vhether the 
wine  colored solution of bichromate of potash for a I tests given mould apply or not. 
period sufficient to harden it. 11 

W i t h  a cataract needle the investigator will then : 
cut a trench around the embryo, cutting through I 
the vitelline membrane, which fixes the embryo to 
the vitellus, and then lift it away and remove it from 

latter, brittle and crLlnlby, cannot be cut. ) 
~h~ staining in a solL1tionof carmine, as described i 
for adult brains ill this paper ,  will require from one 
to four days, according to the size of the embryo. 1 
O f  each stage three series of sections a re  necessary, 
one transverse, one horizontal, and a third, the most 
important,  sagittal, that is parallel to the medial1 !plane. )

All  these minutim, however wearisome they will / 
prove, are necessary, and who has thus w i t h  his 
scalpel, reagents and razor, constructecl an open 
volume of natural specimens, will  find himself 
richly rewarded by the richness in  detail, the mani- 
fold cllaracter of tile morp~lo~ogies, alld the sugges- , 
tive character of the relations exposed. 1

T h e  material for such a study can be obtained in 
a fresh state fro111 no one locality. T h e  student 
residing in N e w  Y o r k  will  have to take a vacation 
trip to the Mississippi ; he living in Chicago a cor- 1 
responding trip to the Atlant ic  coast. 

I n  the W e s t  he  will find the great  lake catfish, 
the sturgeon, the Amia ChlVh, the p r - p i k e ,  1 

I have procured sample specimens of the most import- 
ant stones in the United States, and Canada, 
and, after dressing them into as regular form as possible, 
three by four inches, and two inches in thickness, I halve 
taken their ratio of absorption, which ratio I have ex-

pressed in units of weight, according to the amount of 
wtte: taken UP. If 450 units of stone absorbed one unit 
of water, I have expressed it thus : I + 450, meaning 
that the stone weighed 4j0 units when immersed, and 
451 when taken from the water. 

To accelerate the process of absorption I have placed 
the specimens in water under the exausted receiver of an 
air pump.  I find that in this way as much water is 
sorbed in a feT%,minutes as in days of Whell 
specimens \yere removed from the water, I have, before 
weighing, dried their outsides with blotting paper. In 
reiation to the specific gravity, 1 have not followed " GI[-
n~ore's" rule in full. He weighed the specimens in air, 
immersed them in water, and allowed them to remain 
until bubbling had ceased and Lveighed thelrl ill 

r a te r ,  after which he took them from the water, dried 
them outside with bibulous paper, and weighed them 
again in air. From this last weight he subtracted the 
weight in water, dividing the dry weight by the diffrr- 
ence. 

graiity subject tWo sources of er2pisgave a1 have followed the more frequent custom of
and the remarkable spatularia, the brains of all o f .  weighing the dry stone, using pieces of two or  three 
which should be  stodied. obtain bvater.1
Possibly he  may 
the fresh water  lamprey (Hylomyzon), but  one 
brain which he  should not neglect is that of the 
blind fish of the Kentucky caves, w i ~ o s e  examina- 
tion is destined to clear u p  somewllat the true rela- 
tions of l o h i  inferioresand the optic lobes. on 
the Atlantic coast all the bony fish, obtainable in 
the fresh waters  of the \Vest, besides h rich variety 
of salt water  forms, also the lamprey, the sharli and 
r a y  are  obtainable. A trip to the Bermudas o r  the 
Florida coast, occupying about two weeks, will in- 
crease the re$erloire a llolt Of tropi- 1cal and sub-tropical genera. 1 
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WEIGHT, SPECIFIC GRAVITY, RATES OF AB-

i 
SORPT1ON~AND OF 

ING HEAT OF VARIOUS BUILDING STONES. 
! 

BY HIRAMA. CUTTING,PH. D., State Geologist Vermont. 

Having during the past year instituted, and out, 
i

a series of experiments to ascartain, as nearly as possible, 
the capabilities of the various lllaterials used in the con- I 
struction of so called fire proof bt~ildings, to stand heat, 
I submit, in tabulated form, the result of such experiments, 
hopi~lg they may be of use to the cIuarrYmen 
and Insurance colmpanies of our country, and also of 
some interest to those interested in science. 

In connection ~vith the capabilities of the build-
1

ing stones to staud fire and water, I have taken their I 

specific gravity, and weight per cubic foot, so that the 
identity of the various stones could at any time be conl- 

poullds in weight, and then immersing them i n  
After the usual saturation I have taken their weight in 
water, subtracting it from the dry weight in air, and 
then dividing the dry weight by the difference. This 
gives the specific gravity of the rock itself, as usually 
found, which is what we desire, and I believe as it would 
generally be in buildings constructed of the given ma-
terial. The specimens were previously dried by ex-
,,osu,.e to a temperature exceedillg 2000 ~ ~ h .T~ 

verify this I have taken specimens from the quarries di- 

rect, and after weighing, have brushed them over with 

parafine dissolved In naphtha, weighing them again so 

as to ascertain the exact amount of paraffine, which 

made no visible change in the stone, other than to keep 

out lvater. I have then weighed in the usual way, and 

thus obtained the exact specific gravity of the stone as 

i? the quarry, and I find my metlloil used, as stated, to 
glve the best results, and so have adopted it. 

After this I have placed them in a charcoal furnace, 
the heat of which was shown by a standard pyrometer. 
In mauy instances 1 have placed them side by side with 
dry specimens, but have been unable to note any marked 
difference in the action of heat, beyond this, that the dry 
specimells became sooner heated, I have, however, no 
doubt that the capacitv of a stone to absorb water is 
against its durability, evenin ivarm climates, and vastly 
more so in the changeable and wintry climate of New 
England. It is here often frozen before any considerable 
part the moisture from rains can be evapOr-
ated, 

Ivhen the specimens were heated to 600" Fah., I llave 
immersed them in water, also immersing others, or the 
same, if uninjured, at 800" and goo", that is if they are not 
spoiled at less temperatures. I find that all of these 
samples of building stones have stood heat without dam- 

5000.age u p  to At 6000 a few are injured; but the  in-
jury in many cases commences at or near that point. 
When cooled without immersion they appear to the eye 
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to be injured less, but are ready to crumble, and I think stand heat badly; while the limestones and marble staud 
they are many times nearly as  much impzired, and always best of all (up to the point where they,by continued heat, 
somewhat injured, when water produces any injury. are changed to  quick 11me) except soapstone, and a 

would remark that my experiments with granites species of ar'ificial stone made under the McSlurtirc ig: 
show that there is quite a range in t h e ~ r  capabil~ties of Chamberlain patent. The indications are, from this ant1 
s t and~ng  heat, a range in fact much greater than 1antici- other samples of artificial stone, that  it mav be possible 
pated. With the sandstones the difference is also marked, to make an artiiicial sto?e cheaper and better for fire 
as  is their power of absorption. When exposed to the proof b ~ ~ l d i n g s  than our native quarries furnish; and we 
heat wet, they show a rnirked thfference in the time re- hope this possibility may receive attentiou. But corn- 
quired to heat them, t h r  saturated ones seeming to resist men's are useless, as the facts set forth in the  tables 
the heat for a t ime;  but when ecjually hot they crumble speak for themselves. 
the same as  those not previously saturated. Their  rela- I give you results in tabulated for111 belon. 
tive worth can be seen by the table. T h e  conglomerates 

GRANITES. 

I 1 I
Cracks Injureci
lireight ' Ratio of cl-unlbles Eadly s o  as  to b e  MeltedAppear- or

S o .  1 I\ I L l  i . O . \ L l T Y  , A - of , or i o h - or 
Becomes less for a Ruined.Foot. Injury. Sight ly.  .Friahle. Boilding. 1 


I 

Lbs. D e g .  Fah . ,Deg .  I . . ~ h . ' ~ e g .  Fah. Deg. Fah .DeS .  Fah.  


Light colored ................ ~ ~ a l l o ~ v e ~ l .AIe ......... . !  164.8 800 goo I 1100 


................ Fox Island, hle .......... 1 6 j . r  700  803 

.......... >It. Desert, RIe ......... 164.1 800 8 jo 


................ Rockford. Me..........., 162. j 600 800 8jo goo 950 

......................... Ked Beach. Calais, Me . - '  164.7 So0 8jo 900 , 950 1000 


............... Oak Hill, Me ............I i j 7 . 8  800 8.~0  900 O j O  lo00 


7 Red ......................... Stark, N. H.. ........... 164.1 600 700 800 830 1 950
I 


8 Colored medium ............ Concord, N .  H .... 164.; 800 300 950 I000 8 1200 


Sanborn's Quarry ........... I'lyrnouth, N .  H . . . . .i 165.5 800 ' <)OO q j o  1000 12CO 


ro Carter's Qoarry............. Ryegate, Vt ........... i 16j.4 800 900 050 1000 1200 


11 ............. \Voodhury, Vt ........... 16j .8  800 goo g j o  1000 I205 


Wetinore B ZIIorse's Q i l a r r y  . Earre, Vt  ............... r6 j .6  800 900 g j o  i 1000 1200 


I; Syenite .................... Quincy, Mass ......... 166.2 750 800 8 j 0  , 000 1000 


G m y ........................ , Croton, Conn ............ 17j.o 700 750 800 I goo 90° 

~j Coinmon .................... \Voodstock, M d . .  ..... 1 6 j , j  700 75 800 1 goo

16 " .................... ' Port Deposit, L I d ~ .. . . .  168.7 800 900 

17 , Scranton County Qunrry .... Richmond, Va ........... 170.j 750 goo

18 Old Dom~nion  Quarry ....... " " ........... 167,7 7j, Yo0 8j o  1O W  


Light colored ................ St Cloud, Minn ...... 168.2 I 700 700 830 1 gz goo 

20 ............~...Stanstead, P .  Q ......... 177.0 800 goo rooo IZOO 

21 , Coarse ...................... North Halifax, N. S..... 168.6 , 700 800 900 

22 8 " Gauauogue, P .  O. ,  Cat]. 167.9 800 1 850 goo I 9j0 

I0O0 


I 

-~-

SANDSTONE. 

Freestone ................ . .  Portland, Conn .......... 900 q j o  ! loo0

" .................. North of Enzland ...... 900 950 950 


Seneca Stone .............. \lontgotnery Co., LId .... 900 900 950 

San+tone .............. 1 ~ a l e m .  Md.. ........... 900 g j o  I000 


................. Seneca 3Id ............. 1003 I 1 0 2  1200 


Alontrose Stone .............1 Ulster ko .  N Y ......... 1003 lIO0 , 1200
1
Freestone. .................. B e l l e v i l l e , ' ~ . ' ~.......... 950 I000 T I 0 0 


' ................... Uova Scotia. ........... 950 I000 T I 0 0  


.........(~ r .  ..... 950 $150 roo0 

Freestone ................ 4 Dorchester, N .  E ....... 8 j o  90° 1000 

Cincinnati Stone ............Cincinnati, O........... 9 9  1030 ' I 1 0 0  


Potsdam Sandstone.. ........ LIcBride's Corners, 0.... 850 go'= 1000 

Berlin,Stone ................. Cleveland, 0........... 900 1020 I 1 0 0  


Potsdam.................... hIcBride's Corners, 0.. 900 9jo zooo 

Euclid Stone ................ 1 Near Cleveland, 0...... goo gjo I000 


Berea Stone ................. Berea, 0................ goo q j o  1 1005 


Aniherst Stone .............. I Amherst, 0............. 900 changes color. 

Erown Stone ............... Humbletown, P;nn ...... 900 

Potsdam Sandstone ...... ... Eeauharnois, P.  Q ...... goo 

Sandstme.  .................. hlurrap Eay,  P .  Q . ~ .  .... 0jo I000 


.................I Cheat River. \V. Va.. .... s jo  

I Freestone ...................r\cqua c reek ,  Va  ....... 950
( Erown Stone ................ Manasses, Va ........... 900 


S.  Carboniferous.. Phillipal N.  S.. 

LIRIESTONE. 

I Limestone Baltimore, hfd ........... 2.917 131.8 I t 3 4 3  930 1030 ; 1100 1200 1200 


...................1 Gedford. Ind ............ 2.~7S 1q1.8 I + z Q =  8:o OJO T O  >3  1 0 7 2 0 0  

d , 
; ~ i n c i n n a t ~ ~ i r n e s t o ~ ~ e . ~ ~ ~ . ~ ~ ~  ... .,;be 137.7 I I + 29 8jo Goo 950 1203
Hamilton County, O .  


4 Potts Blue -................ .  Springfield, Penn ....... 2.656 166.6 / I +  280 Sjo 8 j o  YOO 


; 1)olomite Limestone ......... Owen Sound P .  O... ... 2. j7r  160.6 1 I t 4 8 0  8 jo  9% 1100 1209 1 1230 

6 Trenton Limestone ......... bIontrea1, P.  Q ......... 2.706 900 950 zoo? 1230 j =zoo 


1.imestone .................. 1 s  a o t t e  t ...... 6 2 :  qjo 1000 L I O )  zzoo I 
 IZOO 

- -- - -- ---1 - - - -

CONGLOMERATES 

Coi~glomerate...............) Roxbury, hIass. .........1 2.708 

Potomac Stone .............. Point of Rocks, Ald ...... 2.724
1 8 


Conglo~nerate............... Cape a La Aisle, 1'. Q... z .64j  




-- --- - - - 

- --- - - 
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MARBLES. 

-

No. K I N I l .  I,OC.ALITI.1 
Tuckahoe ................... \I-estchester Co . ,  K. IT... 

Ashley Falls ................. .4shley Falls. N.Y ...... 

Snow Flake................. \Vestchcster Co. ,  Y ,  Y... 

l'ennescee 	 .................. Dougherty's Q'y. E Tenn 

Duke  Marble. .............. Near Harper 's  Ferry,Va. 
8 

Black Marble ................ 1 Isle 1.a l\Iotte,\'t ........ 

Sutherland Falls ............. Rutland,  Vt ............. 


-- ........ -- .......... ..... 


f h t  
Ratio , ~ ~ C r ~ ~ m h l e s~ ",r,"$j~ I rSpecific of

G,.avlty, 	 Zc A?urp- c Or  or 
I.oot, tlon. of Frilble.Injury. Becoincs$:hi;,, 

I leg. Fah. 
2.714 I + z g 8  900 
2 . 7 4 2  I +2Co LO? 

2.848 1 + ; h o  9 j o  
2 . 7 1 1  1 + 3 2 0  VjO 
2.812 1 + 3 + 0  10-0 

2.682 I + 320 I O L U  


2 666 r +342 rooo  


. . . . . . . .  


- &felteds ~ t ~ j ~ ~ $ e  
\Vorth- or 

Building. Ruined.less for a 

-

Ileg. Fah.  
1 2  0 

12,o  
1200 

1300 

I 2 0 0  
1200 
1200  

- ---~-

roao I ==O0 
-. -. 

- - ~ --	 --

.... I __._ 

.. 

- .  	 .-

I I Sabin's Q I I ~ I ~ Y  ............. 

.~ -.--~ -- - -

-- ........-. 


I Soapstone ................... 


-- ~ -~..--- -

I Artificial Stone .............
1 

SLATES. 
. 	 ~ - - - -~ 

i Dlmtpr ! i e r , l t  .......... 1 2.869 1 I:.: 1 I + I I O  I 800 i 6 3 0  quo 

~~~- -~ ~ . - -- - --- - - --
~ 

SOAPSTONES. 
............................................... 


TVeathersfield, Vt ....... I z 6 5 s  166.7 I+ 3 8 1 1200 ..... ~ .... 

! 

. 	 . . . . .  

ARTIFICIAL STOSE.  
-- - .pp

~ ~ 

!hIc&Jilrti:e a Cham- 2 . 2 3 j  139 .7  1 1 + z 8 o  750 
r berla~ns patent .... I 	

800 lloO i -.-. 

MINERAL WAS, x RESTJ;~IE. duction of paraffin. ~t possesses a 111 a jar t ly  aromatic 

By LI. BE?;J.%~IIN, he American variety is c l t~c r ib td  as black in PH.B. 
thr  Inass, sections of which are translucent. 

Geogm@hical Distribtttion. IIineral was  or 0 ~ 0 c t r ; t e  Cht.~lical1\ature. T h e  spicific cravity of ozocerite 
(from o:eiu, to smell, and ~ J I ; ~ O C ,wax) is found in a sancl- 
stone in hloldati?, in the vincinity of coal and rcck salt. 
I t  also cccurs in large quantities at  Borlslav, near 
Drohobl-cz,and a t  Ilz\viniscz, near Stalnsrawow in Gallcia, 
2 province oi Aus t r~a .  T h e  mines are s, tuated at  the 
northern toot of the Carpathian 3lountains. It has also 
hfen found a t  several other laces in the same vrovince. -.-

Small quan t l t~ t s  have been' discovered in nila and, at 
Binney Quarry, LinIlthgo\vshire ; at the Urpeth Colliery, 
Newcastre-on-Tynr, and in Wales. In this country it 
has been found in Texas, in Utah and in California, about 
fifty m ~ l e s  north-ast of Los Angelos, among the Sierra 
Madre hfountains In Utah the miceral occurs in shale ' 

beds, out of which the ozocerite appears as  exutlations. 
These shale beds are quite ex~ensive-some forty to ' 
sixty miles 1or:g by twenty wide, and from seventy to orty 
feet in thickness. It is thought that by digglng and 
boring the :upply of the wax may be increased. 

Geologica~Zy it IS presunied that these beds wer; 
formed In a tertiary lake or Feat bog. Prof. J.  S. Yew-
berry suspects that  ~t will be four.cl to be an e v o l ~ t ~ l  pro-
duct, the dist~llation of beds of cretaceous lignite a r d  
the residue of a pftroieum unusually rich in paraffice, 
The  foreign deposits are considered to be about of the 
same age. 

Modeof  Occurrence. It is generally found jrelerrlng 
to Galacla) 111 thin layers and small pieces w h ~ c h  must 
separared from the matrix in which they are found. 
T h e  smallest p:eces are only obtained by a p:ocejs of 
washing. It is snmetimes found in lumps or lavers troln 
one to three feet in thickness, a lump s metiints wrigh- 
ing several hundred I\-e ght.  

Physical  Pro#ertt;s. I t  is 1 ke a resirlous was  in 
consistency and translucency, sometiin+s w ~ t h  a foliated 
structure. I t s  color is brown or bro\voish yellow by 
transmitted light and leek green by rearc ed light. The  
poorer qualities, which s r z  colored black and are either 
too soft from abundance of petroleum or too hard 
(asphalt 	like in character), are mainly used for the pro- 

is 0.94 to 0.97. According to Dana i r  ranges from 0.85 
to 0.90. 

I ts  melting point is vzri usly give? as  i o l lo \~s  : 

T h e  Dloldavian, 84: ............................... l la lagut i .  

Urpeth mlneral, too ............................. Ji,hr>on. 

Galacian, (0' ................................ Hiifitadter, 

Utah.  61'5 ................................ hen-berry. 

l Ioldavlan,  . h2O ................................ 'chriitter. 

From hl.in~k, hz" ............................... Glocker. 

Galacian, 6, '  ................................ !\ agner. 


T h e  bciling p0it.t .s  likz~\.ise difftre~ ti!. given ty the 
authorities: 

Urpetl, minernl, 121c .......................,uh,,son, 

3Ioldavjan, 2100 .......................... . . - I  chriitter. 

~~oldav13I7,  300' ........................... hla1:iguti. 

C t n h ,  beti\een 300" and 380" Senl~err) . ......---.............. 


Concerning this last determination, Ilr. S. B. Sewberry 
says ; I . 5  gramme3 s f  the substance were tr eltecl t ~ i t h  
about 300 c. c. ut  cold ether, arid allowed to stand f o r  
tuenty-four hauls. T h e  substance was clecantecl 
through a filter, tvaporated, and the r t s u i t i ~ g  mineral 
tested to obtain the melting point. This rrtalrnent gave 
me a fraction equal to 25.4 per cent. of the CI-ixinai suh- 

' 	 stance, and having a melting point of 49,- C. T h e  
residue was again treatecl I\-i:h 200 C.C. of c 'Id ethcr 

, 	 for abnut the same time, and gave a furtrer product 
equal to 9.1 per cent. of the orig~nal mass. fus! rg  at  6 1 ~ .  
On boiling the rlndiss:,lved pol.ti,n in ah ut joo c. c. of 

; 	 r t h t r  the whole mass went into solution, anti upn:> tvapcr- : ation was found to have a fusing ~ o i n t  of 67 . I t  distills 
' without dccon,position, is not alrered h!- strong acids, ancl 

very little by hot alcohol. Thc: hloldaviar. \-ari:t\ di:a'>lves 
but slightly in ether, whereas that  fouricl s t  Urpe:h dis- 
solves in this mediurn to the amount c f  fox:-tirths, and 
separates on evaporation in 11rown flecks, \ v l i~c i~  melt a t  

' 	 38.'9 to a yellowish brown I quid. Thc  solubil tp  of the 
variety found in Utah has bien suffic:ently reterred to in 
the remarks on its fusing point. T h e  compos~tion of 

( 	 ozocerite has  b ten  found to be :  


