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author of the "new" expelimoiit was totally ignorant. 
The present publication does not lay claim to :my profound 
scientific knowledge or prrtencl to herald ?my now 
discoveries. I t  is a cataloque of the species of birdsknown 
to occur in Michigan, con~plled from vari:ius pub~ished t:ncl 
unp~~bl lsheddata, with notes on localities and olhei iterns. 
There are 332 species recorcled. Abstracts :~-ce given of 
bird and game laws, and a bibiiogiapb;. of over PO0 
references adds to the ~ a l u e  of the IT-hole. Tile ~llustratiour, 
mostly talien from Ooues's "Ley to Xortli Anierlcan Birds," 
wlll prove of great asslstanse to those using the Bulletla 
in the state. J E'. 3. 

LIQUID AND SOLID ~ L I T Z .  

EP  JOHS 8. LiCKhY, l'hCKER IYSIITUTE, UhOOIiLIX, N. T. 

TIIE physical state, or condition, of a bod^ is entirely 
incidental and never dependent upon any inherent prop- 
erty. The same substance nlay be solicl in oue z ~ n eanti 
liquid or gaseous in another. According to the kinetic: 
theory, the differeut states of n~a t te r  are only clifferefit 
modes of molecular motio~l and any change of stata is the 
result of the absorption or liberation of energy. By the 
addition of suficient heat energy all solids and liquitis 
become gases, and by withdrawing such energy t~llgnses 
may be reduceel to the liquid or solici state. I t  is lprobri- 
ble that at  the temperature of a'usoliite zero (- !273'>C.) 
there would be neither solicl nor fluid, but that if matter 
still coiltinued to manifest itself to our soilsea, i t  n-o-itld 
be in a different physical form from anythiug nolv kuowa. 
I t  is certain that there couid be no gases at  that tempera- 
ture, s i u ~ e  molecular niotion is essential to the idea of 
gawity. From recent experinieuts it seeins probable that 
all gases. under ordinary atmospheric pressure, wol;ld be- 
coille liquid or solid before reaching absolute zero. 7 t  is 
a well-known fact that after a gas has been cooied beiom 
its critical temperature it nlay be reduced to tile liquid 
state by the aid of external pressilre. Gntil a few years 
ago oxygen, hydrogen, nitrogen, air, and a fen- other gases 
had never been recliiced to their critical teml~eratnres and 
hence could not be liquefiecl.. Air llad been compressed 
until it was denser than vater without ariy trace of liclue- 
faction. And so these gases were called pernlanent or in- 
coercible gases. Uilt in 1879 C'ailletet of Paris and i'ic- 
tet  of Geneva, svorliing independently and by soruewhat 
different methods, succeedecl in reitching the critical tem- 
perature of some of these gases and by great pressure re- 
duc,ed them to the liquid form. Since the11 all known 
gases have been liquefied ailci the old distinction of lmr- 
manent ancl coercible gnses has been eftfaced. 

The critical temperature, or absolute boiling point, of 
these gases is very 10~1, being P 4 O o C .  for oxygen, --llii'' 
C. for nitrogen, and 2 & Q 0 CI. for hydrogen. This low 
temperature is obtained by evaporating in vacuo liquid 
xO,C:O,, SO,, or some other substance ~vhose critical tern -
perature is comparatively high and wilich is therefore 
easily liquefied. AS yet hydrogen has been liquefied only 
in small quantities by allowing i t  to expand suddeiliy 

at  a low temperature and higl~ly coml~ressed. I n  
some remarkable experiments before the Itoya,i Society of 
London during the past year Prof. Denrar made ase of 
liquid &bylene to secure the low teml2erature necessary to 
liquefy air and oxygen. i j y  means of thrse concentric 
vessels, the outer one conLaiuilig liquid nitrous oxide and 
the next one l i v i d  ethylene, both being connected n~itii 
powerful vacuuni I J L I I ~ ~ ~ O  the heincrease evapo~ation, 
secured so low a temperahre in the inner vessel that oxy- 
gen? nitrogen and air \verC: li(luafiec1 in large qilnntities 
with little pressure. By causiiig a, vtrcuum 
to act upon a large tube contailling liquitl oxygen, a tern- 

perataie oP - d l O o  C.was produced. A snlall empty test- 
Lube inserted iuto the boiling osygen was so colci that the 
air of tile room at ordinary pressure condeiised a,ild 
trickiecl clowu its sides. Ry eval~orating liquid nitrogen 
in R vacnnni, a tempeiaturo of -225') C. mas reached, nt 
which poiilt nitrogen became solid. 

Liquid oxygen when first fornleii is miiliy in appearance, 
owing to the presence of some impurity which may be ve- 
rnoved 1~y pasi i ig  it through ordiiiary filter paper. When 
pure i t  is of a pale blue colo~,  wllich, however, is not clue, 
as sol~le tllonght, to tile presence of liquid ozone, 
which is of il cla,rk blue color. Licyuiila osygel~ is a non-
conductor of elcctriclty but is strongly magnetic. It rriay 
be liftetl fro:n a cup by presantiug tlle poles of a strong 
electro magnet. I t  seenis to have very slight cllemicnl 
activity; since it will extinguish a lighteci luatch and has 
no action on a piece ol phuspllorus droppecl into it. i t  is 
veil 1:aon-n t l x t  the A ajncl43 liiles of the solar spectr~l~r l  
ri:.e due to oxygen, and, from recent experin~ents ou the 
top of IIotznt fllauc, i t  is t l ~ o u g l ~ t  that they are largely if 
not, holly due to tile oxygen in the earth's atmospilere. 
l'1.of. Li~war  shobveil that these lines come olzt TTery strong 
7,vIlea liquid osygeu is irrterlposod in the pn%!1 of the rays 
fro111 all e lect~ic  lii~np. 

Liquid air is at  first sorllewhat opalescent, owing prob- 
ably to soiicl particles of carbon dii1:iiile. I t  nlay be clearecl 
by fiiteriug or by standiilg for ti fen- minutes, when the par- 
ticles rise aud disappear. TTl~eu any of these liquefied 
gases aro placed in nn orclil~sry glass vessel they boil vig- 
orously and soon disappei~r owing to the heat obtained 
fro111 the ~ e s s e l  and surrouacliug cbjects. I n  a iressel 
made of rock sal-t they take the spheroicl2tl form and last 
much longer, but  l'rof. Dewar found that they coulci be 
kept longest in vessels with double walls with high vacua 
bet~reen them. A sniall bidb filled nit11 liyuicl air and 
protected by n vacuunl ~\-oul(l require an hour a? el a half 
to boil ax,vaS, iive times as long as it could be kept in an 
orcliiiitrj- vessel. Liquid air has the same hig:. insulating 
po , er as osygez but is less magnetic. I t s  niagnetic 
poTiTer isevidentiy due to the oxygen, since liquid nitrogen 
is not ~nagnetic. JVl.en the oxygen is at'tracted t y  a mag- 
net i t  d r a m  the inert nitrogen along 315th it without being 
sepi~ratod, but  if a .ponge or ba!i of cotton be s8,turated 
mi'll; liquid osygen an2 presented to a magnet the liquid 
will be clrawn out of the meshes and cling to the magnet 
~xutil i t  evaporates. The normal boiling point of nitrogen 
is a l~out  eight degrees below that of oxygen, so that the 
two substances iuay be separated by distillation, the nitro- 
gan boiling off first ilid leaving the oxygen. Eut 
when i ~ i r  is be ng  liqueiied the nitrogen does not co~nc 
down first, as inigllt be expected, but  the two coliiiense 
together at  a temperature about miclway between their 
respective boiling points. 

All the liquefied gases excspt ox.;geu and hydrogen 
?rave been frozen by self--erayoration in a vacuum. By
el-aporating liquid air in a vessel surrouilcieci by liquid 
oxygen, Prof. P)e~>;:;a~: sricceedod iil reducing the air to a 
clesr, tiansparent solid. I t  hns not xet been determined 
i i~he t i~c .~  the mixture is ortile oxvgen of really frozen 
merely enti~nglecl nruong the particles of solid nitrogen in 
seine sncli vcay as  rose v ater in cold cream, or water in 
tile solid gelatiii of ca81ves' foot jelly. Althoiigh pure oxy- 
gen has never been frozen it is possible that vih n niived 
wit11 iritrogen its freezing point is raised so that the two 
solitiify together. 

Oile of tlie interesting things connccteti with these re- 
cent exj?erinients in the licjuefactiun of gases is the fact 
that it en::l.lrs us to liroduce n lower terrlparature than 
ever before. We are slowiy creeping down toward the 
absultlte zero and the possible solution of the mysteries 
connected with the nature and constitution of matter. I s  
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it not possible that we may yet be able to separate matter 
from energy and thus form sorne conception of matter 
pure and simple? When the molecules cease to vibrate 
what would be the state or condition of matter? Would 
it still manifest itself to the senses? If so, what propor- 
ties would it retain, what new ones acquire ? 

FUNGI PARASITIC INDICATE KINSHIP. 

BY BYROX D. HALSTED, RUTGiERS COLLEGE, NEW BRUNSTVICK N. J. 

ITis difficult in a short title to express the leading 
thought of this paper. Possibly i t  may be expressed as 
follows: Fungi, when strictly parasitic, as a rule, infest 
either a single species, or, if more than one, the hosts are 
not distantly related. It is therefore to these species 
that have a wider range than a uingle sort of host that at- 
tention is called at this time. Please bear in mind that 
the word "strictly" is employed in the statement of the 
proposition. Therefore i t  may be possible to draw some- 
thing of a conclusion frorn instances when a fungus grows 
with almost equal ease upon a wide range of substances. 
But this is a matter of secondary importance at the pre-
sent time. For our purpose a fungus may be considered 
strictly parasitic when i t  attacks what appears t,o be per-

fectly healthy tissue, as the leaf or stem of a plant in the 
full flush of its vitality. Let some instances be cited to 
make the fact emphatic. Three years ago there was an 
outbreak of trouble in a Jersey cranberry bog. The 
leaves, blossoms and young stems became distorted with 
numerous minute galls, due to a n~icroscopic fungus (Syn-
chylrium Vaccinii, Th.). The cranberry being a bogplant 
is under water for a part of the year and the shore plants 
bordering the bog are likewise submerged for some time as 
well. The fungus discharges its spores into the water, and 
they are carried to all parts of the bog and the overflowed 
neighboring land during the spring floods. During the 
investigation of the cranberry gall trouble the shore plants 
came under notice, and i t  was found that several kinds 
of them were attacked in a way similar to the cranberry. 
Two interesting facts were obtained in the investigation; 
first, that the cranberry gall fungus attacked the shore 
plants up to a certain well-defined line. If the shrub was 
low i t  would bear galls throughout, but a high one had 
them only upon the lower leaves and branches. In short 
the gall fungus attacked those parts only that were under 
water at the time of the floods when thespores were being 
disseminated in the water. The second interesting fact 
was thal all of the shore plants showing signs of infection 
were all members of the same family (encaciae) with the 
cranberry. The hosts among themselves are widely dif-
ferent in general appearance, and i t  was remarkable how 
dissimilar were the galls upon these various species. Upon 
the white alder, for example, the galls were large and 
hairy; while upon the wintergreen and sheep laurel 
they were smooth. But without going into the details of 
minute structure there seems no doubt that all forms are 
of the same species, and while the water must have been 
well charged with the germs and bathed for days or weeks 

the entire vegetation of the submerged shore, none but 
the members of the heath family were affeoted. 

The demonstration is quite complete that the presence 
of this fungus indicates kinship among the host plants. 
So strong is this that should a new host be found for this 
gall fungus the first thought would be that the victim is 
a member of the heath family of plants. 

Similar instances might be mentioned in connection 
with other fungi, and that almost without number. In  
the case of fungi attackingfruit the circu~~lstancesare 
somewhat different and this sends us back to the word 
"strictly" in the original proposition. It may be contend- 
ed with considerable show of reason that a fruit, par-
ticularly if it is nearing maturity, is not altogether alive, 
but instead, having become the receptacle of various sub- 
stances to facilitate the dissemination of the maturing 
seeds within, is passing from the condition of a highly 
vitalized portion of the plant to a passive condition that 
will soon be on the verge of decay. This being the case, 
it is not exceptional to the rule when it is found that a 
mould that grows upon the tomato may thrive equally 
well upon the poach or plum. The soft tissue 
in each case issimilar and the fungus does not need 
to overcome the resisting force, peculiar to each species, 
that is associated with the living portions of the plant. 
Should the fungus in question grow also upon the other- 

wise healthy foliage, of the tomato, peach and plum, the 
question would be different. It would be a true parasite 
that was able and willing to flourish upon the fresh pro- 
ducts of life, namely, the fruit. The leaf fungi, as a mat- 
ter of fact, are widely different from those of the peach 
and plum, and those of the cherry and plum, for example, 
are often identical; and the hosts are within the same 
small group. 

Passing to a small group of closely related plants; namely, 
the cucurbits, i t  is interesting to note how wide spread some 
of the fungi are preying upon the species. Thus the 
water melon is frequently badly affected with an an-
thracnose, which growing in the rind of the maturing fruit 
causes i t  to become full of decayed pits. The muskmelon 
suffers from the same fungus but the texture of the skin 
of its fruit is so different that the decay might be consid- 
ered as not the same as the one of the watermelon. A 
third member of the same family, namely the cucumber, 
is not exempt from the same enemy, as the accompanying 
engraving will indicate. This illustration is from a pho- 
tograph of one of a bushel or more of equally bad speci- 
mens met with at a market place. The cucumber being 
of a softer texture is much more quickly destroyed than 
the muskmelon or watermelon. 

This anthracnose (Colletstrichum lagenarum (Pass) E and 
H.) thrives upon the foliage of the three named hosts caus- 
ing a leaf blight. It is a true parasite and assists in indi- 
cating the close kinship of the hosts. 

--"Our Own Birds," by Wm. L. Bailey, published by J. 
B. Lippincott Company, is an excellent manual for 
those who wish to become familiar with the common 
birds of this country. I t  contains a number of half-tone 
full-page illustrations, with others in the text. 


