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one to ten timss as  great. Many of them have a diameter of 
less than one fifty-thousandth of an inch and i t  is probable that 
there are mu1tit:ldes of them so stnall that the highest powers of 
the microscope do not render them vi~ihle. Two thousand of 
them could swim side by side through the eye of a needle and one 
could hplll in his single hand fifty millions of millions of them. 
Of the smaller ones it would take 15 623.000,000,000 to fill one 
cubic inch. 

Now compare these with our mammoth Sequoias. The trunk 
of one O F  these trees. t,o say notl~ing about its roots and hranches, 
contains at  least 200,000,000 cut~ic inches. I t  is, therefore, 
3.125,000,000.000,000.000,000 times as large as a single bac- 
terium. Thii number is, of course, inconceivat)le. I t  may be 
read 3 1'33 nlillions of millions uf ~nillions. The proportion is 
abotit the same as that of an ordinary football to theearth itself. 

Again, the duration of the life of rnany cf the Oacterin, is only 
an hour. There are 8.760 hours in a year, and in 3 000 years 
there are 2G 250,000 hours. Thus the tree has lived on while 
more than twentv-six millions of generations of its invisible Irin- 
dred may have lived and died in the stream at its base. From 
the bacterium to the sequoia, what a span ! P e t  the rolling 
glohe on which they lire is hut a speck in the universe, its 
diameter t ~ ~ o  small to h e  used as a rueasuring unit forinter5teilar 
spaces. As rnany bacteria could be laid side by side on a linear 
inch as earths upon the diameter of its orbit around tlie sun. 
Comparecl with the tree, the hacterinm is almost infiiiitessimal; 
by the side of the earth, the Lree is in$ignificant; in the solar sys- 
tem, the earth it  hut a small Factor; arid if the solarsystem mere 
annihilated, it would be rilillions of years before its loss would be 
felt on distant s tars  Magnitudes are, therefore, relative, an3  
things a r l  great or dmsll according to the standpoint from whicli 
me view them. 

Cumberlaud University. 

DESTRUCTION OF CROWS DURING THE RECENT COLD 
SPELL. 

BY DR. ROBERT RIDGWAY, SillITHSONIAN INSTITUTION, WASHINGTON, D C. 

WHETHERit be tlie result of disease or exposure, the suffering 
inflicted on the crows in the vicinity of Washington during the 
recefit severe weather is of great extent, and of such a chara.rter 
as to excite the sympathy of any one familiar with the facts. On 
the 20th of January my sonwent rabbit hunting, and on his retr~rn 
told me he had found many dead crows in the pine woods, and 
others that were totally blind. The fullowing day I accon~panied 
him to the place where he had found them, and was really aston- 
ished a t  the sight presented. Very few crows were seen flying 
about, but upon entering the thick woods of scrub-pines, which 
was evidently the roosting-place of large numbers of these birds, 
they were met with on every hand. Some mere lying 9n the 
snow, dead and frozen stiff ;many more were perched in thc trees, 
a t  various heights, in all stages of helplessness. The u~s jo~ , i ty  of 
them could fly, and on oar near approach would do so; but it1 a 
moment it  became apparent that they could not see, for the first 
thing in their line of flight, as, for example, a branch, would 
stop them, when they would either flutter to the ground or: 
changing their course, would continue their flight, to be agaln 
checked by a branch, or i f  they happened to miss any obstrticrior, 
until clear of the woods (which rarely occurred) they continued, 
slowly feeling their way, over the open fields, often dropping 10 

the snow-covered ground after flying a few hundred yards. Tltore 
which did not fly at our approach were too much weakened from 
starvation to do so. They were easily caught, and in ererv i n -
stance were found to be absolutely blind, except one indi~idnal ,  
which had one eye but little affected. In many the eyes were 
closed and much swollen ; in some one or both eyes had buret and 
frozen, this having possihly been caused by violent contact with 
the sharp ends of broken twigs. In  all cases in which the eyes were 
not closed or inflamed the pupil was milky whit,e and the iris 
bluish. I n a b i l i t ~  to fintl food on account of their blindness was 
evidently tile immediate cause of starvation; for it was found 

-	 that the dend birds were, as a rule, very much emaciated, while 
~liariy of the living ones, particularly those which were no st 

active, s11d conwquentlg difficult to capture, were in fairly good 
condition. It  was pitiful to behold then suffering, both from the 
panes of hunger as well as  from the pain of their wounded eyes. 
Sornct~rnes the snow beneath the trees wasnearly covered by pine 
needies and small twigs which they had plucked off and tried to 
eat (they were seen doing this), while several of those which ha11 
fallen to the ground were eating snow. 

The extent to which this epidemic, or whatever it may be. has 
affected the crow population of this locality is not easy to esti- 
mate. ;\Iy fir.2t impression was that  the species was nearly ex- 
terminated there, since certainly 95 out of everj  100  crows seen 
during the day were perfectly " stone-blind," and 10 per cent of 
then] dead. That this impression was incorrect was, however, 
proven t)y the next day's observation, the locslity being visited 
much later in t l ~ e  day, when large numbers were seen coming in 
from the surrounding country to roost, -all t,l~ese"able-bodied " 
crows having heen abroad after food a t  the time of our p re~ious  
visit. There seemed to be about as Inany of these as there mere 
of the disabled ones, so the reduction in their numbers will proba- 
bly not exceed one-half, and may not be so great. 

A third visit, several days later, showed no increase among the 
afflicted birds. There were, however, as might hare  been ex-
pected, a lnuch larger number of dead ones, while those fitill 
living were found more scattered, being encountered nearly every- 
where in the open fields, where they llacl fallen, exhausted, during 
their flight fronl t'he ~~oocls .  

So  far as I was able to discover, after very careful examination 
of all specimens within reach, during both visits, only the coal- 
mon species, Corvzcs anaericanzcs, was affected by the walady. 
At any rate, neither my companions nor myself could discover a 
single fish crow (C. ossifragr~s), though the latter was well repre- 
sented among those which were flying about. 

I am at  a loss to account for this scourge Several causes have 
br,en suggested, the most plausible of which, it seems to me, is 
that in returning to their roosting-place one excessively colcl 
evening they were compelled to face a freezing wind, perhaps 
bearing minute icze-particles, ~viiich actually froze their e y e *  It 
may be, ho\verer. that a hetter explanaticn can be given. 

REMARKS ON AMERICAN LICHENOLOGY. -IIT. 

BY UT. TV. CALKINS. CHICAGO, ILL 

THE explorers for lichens in a locality so favorable as Floritla 
mill not fail to notice t h e  abundancr of brillisntly colored fungi, 
and. if interested, will be tempted to collect them. On some of 
these will per hap^ occur parasitic lichen* of rarity, as Colno-
goniutn ancl Op~grapha But beneath a bed of Aguruci, on the 
~ a n d ysoil of an old plantation, a close search will show another 
interwting lichen, known as Heppia d~spreaueii Tuck. Its char- 
acter was long dispuierl, owing to a close resemblance to an allied 
genus of lichens, So7oririu. The srnall cup shaped apothecia, 
growing single or in clusters, immersed in a green thallus, have 
deceived good liclsenists. We owe to Dr. Tuckern~an the eluci- 
dation of this elegent species. Only tmo were described by him. 
in the *'Slnc>psis." Last winter I hat1 the good fortune to find 
anotner i r ~  the mountains of Tennessee. which, having been sent 
in vain sround our own country. a puzzle to all, was promptly 
deternrined by Dr. Nylander of Paris to be the Heppiu virescens, 
Ach. vuriety rzcgosa Nyl. I may remark that it  is astonishing 
how soon afterwards we all saw the point. 

In the old field as well, with a mixed second growth of Pinus 
t a ~ d a ,Ilex: o~,accr, Ilex Cassine, Myrica cer(fera, Olea anlericnnu, 
etc., mil l  be found on their foliage numerous small fungi, such as 
Sphuel-in.and Cercospora, many of which have been illustrated 
by Professor Ellis in his " Exsiccati" from my collections of 
fungi. 

In close contact, lichens and fresh-water a l g ~  and Hepatica also 
hold equal sway. But, towering over all, the stately &Iagi~oliaand 
the Gordonia (red or bull bay), with their glossy evergreen foliage, 
afford 11s the tropical lichen, Strigula co?nplanuta Fee., and, rarer 
still, Heterotlz~cizcm azcgusti~zi Tuck., though, indeed, the Xabal 
s~rrz~ lu ta ,cornulon everywhere, abounds in elegant specimens in  
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some localities. There are also on this prostrate palm rnost le- 
markable fungi, for which see Ellis. By the slow-running strc-am 
occur Biatora hynophila, ,on mossy substrates. Many tt.rrir,olirit. 
lichens of rarity will reward a patient collector. I Ilase often 
visited one locality, leaving it  a t  last in the belief that nothing 
more could be found. However, still ~iusatisfied and irnpclletl by 
something, I would return and find r1er~~ prizes, as I soon learnecl 
from my teachers. I mention this to show that no researches in 
the field of nature can be wholly completed. I also offer it  as an 
incentive to thorough ~ o r l i .  SVhilst lichens thrive alrnost every -
where in Florida, sometimes i11 very novel situat~ons, the vicinity 
of the ocean is prolific of them. Even an old Ostreu shell has its 
peculiar Verrzicccria; on old timber, X y l o g r q i ~ c ~ ;wilile just in- 
land, among dense thickets of Ilex cussiize, revel Artlrolzias and 
Graphis. Here also the beautiful rosettes of the Cludonic~ 
ra~zyije.t.inaL., variety alpestris L. (which is F. minor of &Jichaux), 
cover the earth and are Irno\vn to the uninitiated as mosses,- 
price to the winter tourist who searches for nature's gems in hotels 
twenty-five cents. 

In open places the eye will often rest upon a carpet of the 
crimson-fruited Clndoiaia leporilzc~Fr. and C, pzclclrellu Schw. 
There are also other species of this genus, but less conspicuous on 
acconnt of l ~ a r i n g  bro~vn fruit. On shrubs near the sea occur in 
abundance very fine specimens of Rcc~izalina rigidcc, variety ?izo?z- 
tngnuei Tuclr. But we tire of conspicuous forms at  last. and 
seeking the lnost diffic~llt and least known, find then1 in Artllovziu 
and Grctphis. The following species are sufficient to show what 
may be expected in a iielcl xi~here inrestigations have been merely 
begun. 

Arthonia ulbocirescens Nyl. A new species on l lex casslizs at, 
Fort Georgc, and on shrubs in tr'opical Florida. A good species 
(Nyl. Lich. X. C ) (Bot.  B1i11.. 1889). (Sgn. ,.lrtizo?zia SVilley.) 
Ahr~tidant. 

Arthonia floridciiza Willey. h new species collected by me at 
Jacksonville on l lez  (Syn. A ~ t l ~ o n i u  Rare.Willey), 

Artl~onia ochrospila Nyl. On ,1fyricu ccrifera, at  Jaclrsonville. 
Also Cuba. Rare. 

Arthonia gregarinu I\'illey. On .Irlgricu sparingly at Jaclison- 
villr and south. ( S y r ~ .Ar t l~ . )  

Arthonirc taedescens Nyl, ii very fine and rare species on llcx: 
cctssine. at  Jackson1 ill? and south. (Sgir. dr th . )  

Arthonia ochrodiscodes Ny1. A new species, Ilicicola. Fort 
George and southward. Described by Nylar~der in "Lichenes 
Japonia," page 107. Quite distinct. Abundant. 

Artlrotzia platygruphidcrb K.1. An elegant species I collected 
Pronl Fort George south. Also Mexico. 

Grupitis a.dscribens Nyl (Lich. AT. Culed.). Found by me on 
Gordonia and other trees, Jacksonville to tropicallatitutles. Also 
in hlexico. Very fine. 

&aphis ~zitidescensNy1. Very minute, white. and hard to 
find I have had several ?o narnecl, all differing from the true 
one identified for me by Xylander. On Liriodenclron, a t  Jackson- 
ville and south\vatd to Cape Sable (Tuckermau, S7n. Pt. II., 
page 125). 

Among the new Grciphis of Florida describeil by Rjlander. I 
will only mention now Gr,  abtcplroicles, Gr. subpar~lis, Gr. suh- 
virginulis, Gr. tzcrbulentu, all tropical or sub-tropical. 

Platygrupha subnttilzgens Nyl. 11new species, 8aipercortice1r~, 
Liriodcndri, at  Jacksonville; southrvards to Cuba, Described 
by Nylarlder in "Lichens Pi. G.." page 51. A very fine lichcn 
,(Bat. Bull., 1889). 

OSTEOLOGICAL NOTES. 

BY DANIEL DENISON SLADG, MUSEUM O F  COXPARATIVE ZOKLOGY, 
CAMBRIDGE,  YASS. 

THE order of the Ungulala may at  the present time be divided 
into the Ungulata vera, inclr~ding therein the two sub-orders, 
Perissodactyla and Artiodactyla, ancl the Ungulata polydactyla, 
or Subungulata of Cope, which also comprises two sub-orders, 
Hyracoidea and Prohoscidea. 

In its morphology, the jugal arch of the Ungulata presents 
various modifications. With few exceptions, two bones only 

enter into its con~position, the squamosal and jugal, wliich are 
connecte~lby tt  suture, the general direction of which is horizon. 
1 Bi)lh the horizontal and vertical curvatures of the arch pre- 
sent cons~derable variations. as does also its relation to the neigh- 
boring pirts. 

In thr group Perissodactyla, the family Equida exhibits an 
arch, which, although relatively slender, is quite exceptional in  
its arrangement. The large and lengthened process of the equa- 
rnosal not only joins the greatly developed post-orbital process of 
the frontal, but, passing beyond, forms a portion of the inferior 
and postei ior boundary of the orbit. 'I'he n~alar ,  spreading largely 
upon the cheek. $ends back a nrarly horizontal p~ocess to join 
the under surface of the syua~uosal process above described, thus 
completing tbe arch, while the orbit is entirely surrounded by a 
conspiciiorls ring of bone, thereby clearly determining the bounds 
between it and the telnporal fossa, wi~ ich  last is remarkably 
small. hIoulcleil into this fossa, which is bounded above and yos- 
teriorly by more or less well-developed crests or ridges, is the 
tenlporal muscle. The pterygoids are sleaclrr and delicate. with- 
out tile presence of any fossa. The glenoid surfare is much ex- 
tended transversely, concave from side to side, an(l boundecl 
p:)steriorly by a promineut post-glenoid p r o c e s  The angle of 
the jaw ia lr~uch expanded. The cond.le is much elevated above 
the molar series, while the coronoid process is long, narrow. and 
slightly recnrve~l. 

111 the Rhinoceri,lw and T a p i r i d ~  the arc11 is strongly clevel- 
oped, and composed of the syuanlosal and jugal processes, which 
are joined at  about its cvntre by a n  obliclue suture from above 
clownwards, hackwards. and upwards. There is a srnall post- 
orbital process, largest in the tapir, but the orbital and temporal 
fossa are cont inuo~~s.  The surface for the temporal muscle is 
extensive. The glenoiil fossa presents a transverse. convex sur- 
fxce t,o articulate with the corresponding one of the mandible, 
which is not much elevate11 above the dental series. The coronoid 
process is slender and recurved, rvhile the angle is broad, com- 
pressed, somewhat roundeil, and incurved. 

In  the Artiodactgla, the arch is slender, and is conlposed of the 
process from the jngal, which passes baclrwards beneath the cor- 
responding forward projecting process of the squamosal, lhe 
juncture being by a suture nearly horizontal in  direction, and long- 
est in the Cervidze. The jugal also sends up a postorbital process 
to meet the correspondingdescencling one of the frontal, the sllture 
which unites them, being about midway. Thus the bony orbit is 
complete, ivliile the jugal is forked posteriorly. The temporal 
region is relatively small. The horizontal curvature of the arch 
is very slight. The glenoid fossa is extensive and slightly convex, 
with a well-developed pmt-glenoid process. The pterygoids pre- 
sent a large surface and are situated nearer the middle line than 
is the case in the Perissodactyla. The condyle is broad and flat, 
aucl the coronoid process is long, compressed, and slightly re-
curved. The angle is rounded anrl much expanded. 

The Tylopoda alone among the Ruminantla have large surfaccs 
and accompanying crests and ridges for the increased develop- 
ment of the temporal muscles. The horizontal curvature of the 
arch is greater than in the true Runiinants, consequently the tem- 
poral fossa is wider and deeper-all in colrelation with the pow- 
erful canine teeth. The forlied articulation between the molar 
and the squamosal is also more strongly marked. 

Among the non-Ruminantia, the family Suida,  or true p~gs ,  
exh~bitan alch in which the process of the jugal underlying the 
squamosal extends back to the glenoid fossa- the two bones 
being connected by a suture, which is ver t~cal  anteriorly for the 
~lepth of half the bone, dnd then horizontal. The post-orbital 
plocess tloes not meet the frontal; in fact, all traces of this are 
lost in Sus serofa. In  the Peccary and Barbaroussa ~t is quite 
prominent. The a ~ c h  is short, and the vertical as well as hori- 
zontal curvatures are considerable. The narrow, transverse, con- 
dylar surface of the mandible, and the small coronoid process. 
with its rounded superior sulface, are but slightly raised above 
the level of the alveolar surface. The pterygoid surface is exten- 
slvc and the fossa deep. 

In the Hippopotamida, the arch is broad and stiong, I ts  su- 
perior border presents a marked sigmoid curvatule, and the con-


