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fort must be rnacle to  establish scientific 
fundamentals for new investigations. Ef-
forts nlllst he made to find the causes of 
irnmllnity, and after solving this question 
to determine ~vithorrt infection the ilisea-:e- 
resistant clnali<ies in diflerent varictics and 
inclividuals in oadcr to  be able to establish 
the clesirccl resistance and a t  the same time 
cbliminitle undesi~uble clualitics. It is only 
by ~'irol-king along this line that the breed-
in^ of disease-resistant vaaie1,ie~ on a sci-
crrtitic basis can  be accomplished and re-
sl-llts which lic within the limits of possi- 
bility obtained. 

OTTO APPEL 
X<AISEILI,ICIIE BIOLGGISCJIEA N STALT, 

UILELIX-D.~III,E~T 

TIIE CATBIZAT O F  TI?R Tf lEEE BROTXEES 

(~172TEGR) 


FOEthe third time i n  less than tllrec years 
i t  has been the good forinne of Conlit Begonen 
of Toulouqe t o  aniiolmce the discovery of im- 
portant work3 of a r t  lef t  by palcolitliic m a n  
on the  walls aiid floor of Pyrenean cavcms. 
I I i s  turo prcvio~is discoveries were noted at 
tile t ime i u  the colunins of SCIENCIC.~ 

Quaternary ar t  objccts may be classed 
untlcr two Ilen(1s: tlie portnblc ant1 the  sta-
tionary. The portable class includes i n  par t  
carved l,ools, weapons and ceremonial ol>jccts, 
snch as poniards, spear throwers, biitons, etc. 
I t  also iiicluiles engraved ~ c b b l e s  as will  as 
carved fragments of stone, bonc, ivory and the 
h0i.n of stag and rci i~dccr;  i n  fact, almoqt any-
th ing  tha t  coultl he seizcrl upon to satisfy the 
exuberant d(.llland$ of the caTJe nixn's artistic 
impulse. 

Stationary a r t  emtrellishec: the walls and 
ceilings of cavern? ant1 roeli shelicrs. In  rare  
i n ~ i a l ~ c e rthe fine clay of the cavern floor was 
utilized for  sl~etclling and modcling parposes. 
T l ~ e  scientific world has been mom or less fa-  
miliar with thc  portable class of troglodyte a r t  
~ O Pmore than half a century. Our acquain- 
tance wit11 the stationary a r t  is of more re-
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ccnt date. The  first discovery of this kind 
was marlc by Santuola in 1879 a t  the cavern of 
d l tamira  i n  northern Spain. The  scientific 
world, however, dicl not grasp the real signifi- 
cance of Xautuola's discovery nntil, after tllc 
l a l m  of riearly twerlty years, siinilar firiils had 
been niade i n  France. 

All tlrrce of Count Beqouen's discoveries 
have to do prilicipally with cave a r t  of the  
stationary Iiind. I n  J i ~ l y ,  1912, near  his  
cou11try estate of " I ~ l sEsp~as," ~vliich is  only 
a short distance from 8aiirt-Giroiis (Arii.ge), 
he found a series of sabterranean gttlleries 
n11,: (.tll~ilt.<.tini: opening out of~ o ~ r i d o r s  a n  

u ~ ~ ~ l * ; . ~ r ~ ~ u r r ~ l  O n  the  walls of one 
+tie,~lll bed. 
of the corridors mere several engravings of 
the l io rs~ ,  reindeer, niammoth, ctc. Five days 
la ter  i t  was the privilege of the writer to see 
this prohistoric gallery, called Tuc  d'Audou- 
bcrt, i n  compaily with Count f:egoueil and  
his tlirce sons. 

Tn Ociolier of thc same Fear Count Begouen 
nnri hi., q0n.i st~cceeiled in gaining cntrancc t o  
a n  addiiional gallery of the  wries, b u t  not  
unt i l  after thqr  Eiad k,rolccn down two stalag- 
mite pillars tllat b1ncB:d the narrow passage 
may. What they found there has already 
beell ilc~sc~rihcrl, Tlic lnoqt notnlile objccts 
were two figures of thc bison modeled in the 
clay of tl-ie cavern floor. They owed thcir  
p~cservat ion to the  accidental scaling 11;) of 
the gallery agcs ago by tho stalagmite pillars. 
511vicw cf their excc~llence, it i q  probable tha t  
they are not unique cxamgles; tha t  perhapi: 
other sinzilar f i q ~ r c s  lcss fortuiiatcly sitnated 
hare  been dcstroyccl because the artist  did 
not kiiow how to tcmpcr and 6r.e hi.. prod~rct. 

Tlie need of somethin6 lcss difficcllt to ma- 
nipnltrte than stone, bone, anrli v ~ r ~  horn 
must, have hcrn evcr llrescnt in  the experience 
of the t r o g l ~ c l ~ t ear t is t ;  i t  is not strange 
therefore that  lic bliould l l a ~ ~ e  finally hit upon 
clay. This  i l l ~ ~ t r a t c s  how ilcar a n  individual 
or a race rriay con'e to  some great (Xiscovery 
a l ~ d  yet fill1 .hurt of it. T111ls was the dis- 
covery of the ceramic a r t  lef i  to  the later 
morr: practical, if lcss artistic, neolitliic rac2es. 

The latest discovery of Count Begoucn and 
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his sons, announced recently in a note read a t  
the French Institute, the substance of which 
is contained in a letter just received from 
him, was made only a fcw days before the 
declaration of war last August. I n  fact, i t  
was on July 20, 1014, exactly two years after 
the discovery of Tuc d7Audoubert, that he and 
his three sons descencled by an opening until 
then unknown into a superb cavern, ~ h i c h  in 
their honor lie has named Caverne des Trois 
Frdres. I t  is about half way between Tuc 
d'Audoubert and the cave of Anlhe ,  in other 
words allout a quarter of a mile from each. 
Count Begouen believes that the three cav-
erns are connected by corridors; proofs of a 
conection between two are already in hand. 

The exploration was not only difficult, but 
also dangerous (there are galleries into 
which he has not yet been ablo to penetrate), 
but onc is well paid for the effort because of 
the beauty and elevation of the ceilings as 
well as (( the nunlerous prehistoric remains 
encountered there." On the floor were many 
bones, flint implements and objects bearing 
man's handiwork. 

The results of their first visits were of such 
a nature as to foretell an abundant harvest 
when the work shall have been resumed. 
Upon a bone fragnlciit there was an excellent 
engraving of a fish. But the chief display of 
art was on the walls, especially of the termi- 
nal gallery, where more than two hundred ad- 
mirably engraved f ig~~res  of aninlals are to be 
seen. The following species have already 
been identified : Nammoth, rhinoceros (the 
first found in the caverns of the Pyrenees), 
bear, lion, wolf, deer, reindeer, wild goat, 
horse, bison, chamois, eel and bird. There 
are also anthropon~orpl~ic afigures including 
curioils female type drawn in black; i t  sccms 
to be walking almost on all fours mith the 
head surmounted by a reindeer horn. I t  
might represent a human figure wearing a 
mask, or perhaps a figure with mixed attri- 
butcs; if the latter, then we have a new note in  
paleolithic art, for until now that art has re- 
vealed no representations ol mytholo,' TC crea-
tures. 

Most of the niural art  in the Caverne des 

Trois Frrdres is admirably done; a small panel 
mith reindeer at  rest evidently enjoying them- 
selves is ('like a page from an album." From 
thc viewpoint of the engravings this cavern 
is "certainly the richest and the most beauti- 
ful  thus far known." I n  addilion to the ani- 
mal and anthropomorphic figures, Count 
Begouen noted lines, spots of red or black, 
and red claviform signs, presumably repre-
senting clubs. 

War was declared before cxcavations could 
be begun. With two of the " trois fr&res " a t  
the fieont since then ancl the youngest having 
receatly joined them there, i t  can readily be 
understood why Count Begouen does not wish 
to return to the cavern so aptly named until 
he can do so accompanied by his three boys 
after the war is over. Let us hope that he may 
have to wait neither long nor in  vain. 

GEORGEGRANTMACCURDY 
PALEUNIVERSITY, 

NEWIIAVEN,CONN. 

SOU23 EBRTHQUI~BE P17EATOMENA NOTBD 
IlV PAiirAJIA 

INOctober, 1913, the writer was aslred by 
President Porras of Panama to  undertake 
some investigation into the causes of the earth- 
quakes which, during that month, were felt 
slnlost daily in the Azuero peninsula which 
forms the soutli central part of the republic. 

I n  the course of this investigation two well- 
recognized geological principles took on a new 
and impressive significance for the writer, and 
3 vividness that he had never before been able 
to clothe them with. These principles are the 
rclation of faulting and fracture to earth-
quakes, and the elasticity of the earth as ex-
pressed in earth-waves. 

Simultaneously with the first and heaviest 
sllock the cable line froni Panaina up the west 
coast to California brolre at  a point where i t  
pasqes over the sublnarine escarpment from the 
continel~tal shelf at  about 60 fathoms to the 
ocean dcptlls a t  from $00 to 1,000 fathoms. The 
distance 011 the chart from the 60-fathom 
sounding to the 784-fathom sounding is less 
than two miles. It is not known, however, 
whether the slope between these two points is 


