
the society, which by this time had built its own house 
a t  36 George Street, Manchester, where some of the 
rooms were placed a t  the disposal of Dalton. Dalton 
continued to work in these rooms u p  to the time of 
his death in  1844, and it  was here that the atomic 
theory was boin. Dalton's classical essay on color-
blindness, a defect f rom which he suffered, mas com- 
nlunicated to  the society in  the year of his election. 
Dalton served as  president of the hIanchester Literary 
and Philosophical Society from 1817 to 1844, and a t  
his death, his manuscripts, apparatus and personal be- 
longing~; (including his spectacles, walking stick and 
numerous medals) mere presented to the society. 

Two years before Dalton's death, James Presoott 
Joule was elected to membership, and served a s  presi- 
dent f o r  several terms of office during the next forty 
years. A tradition in experimental physics was thereby 
established in Manchester, which was continued by 
Sturgeon, Rutherford and Bragg u p  to the present 
day. 
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THE AGE OF SAUROPOD DINOSAURS 

AN article entitled "The Age of Jurassic Dinosaurs," 
by Dr. Edward W. Berry, appeared in SCIENCE,n.s., 
Vol. 93, Xo. 2416, Friday, April 18, 1941, page 374. 
The last paragraph of this article read as follows: 
"A11 this leads into the question of the age of the 
Morrison. I have expressed my opinion long ago, and 
wish merely to raise the question in the present con-
nection, that if a Jurassic dinoiaur (vertebrate chro- 
nology) makes footprints a t  a horizon near the middle 
of the marine Lower Cretaceous (invertebrate chro- 
nology) where do we go from here?" This article calls 
f o r  elucidation. 

Since the first notice was published of Apatosuzcrus 
(Bro~ztosat~~rus),Diplodocus and other types of sauro- 
pod dinosaurs from the Morrison formation of Colo- 
rado and Wyoming, much has been written about the 
age of the Morrison and its fauna. At present, I 
belieTe, most vertebrate paleontologists are agreed that 
the Morrison fauna is of Jurassic age, but a great 
many discoveries relating to sauropod dinosanm have 
been accumulated of late years, and much of this infor- 
mation has not yet been published. 

I n  the exposures south of the Black Hills the lowest 
Cretaceous strata are represented by .the Fuson and 
Lakota formations and there is a definite break between 
these Lower Cretaceous beds and the Jurassic below, 
although the vertebrate faunas in these two formations 
are  not well known in this area. 

I n  Montana, surrounding the Big Horn and Pryor 

Mountains, the Cloverly formation which is contem- 
poraneous, probably with the conibined Fuson and 
Lakota of the Black IIills, carries a distinct early 
Cretaceous vertebrate fauna whose affinity is with the 
late Cretaceous faunas elsewhere. American Museum 
expeditions worked in this region for  several years 
continuously from 1931 to 1934 and secured a large 
series of skeletons of typical Cretaceous dinosaurs, 
Trachodonts, Nodosaurs and a new type of Iguanodont 
not yet described from the Cloverly formation. No 
sauropod skeletons were found, but a great many 
sauropod limb bones were seen in these beds. The 
same fauna was found and collected in  the Cloverly 
formation near I-Iarlowton, Montana; and in a few 
instances sauropod bones were recognized by our par- 
ties in tlie typical Icootenai beds near Great Falls. 
Some vertebrae were collected that are  apparently 
those of Diplodocus although the exact generic and 
specific identification is hazardous. I n  the Big Horn 
region Barosaurus and Jforosccurus are abundant in 
the Jurassic strata where there is  a distinct break 
between the Jurassic and Lower Cretaceous beds and it  
is  certain that sauropod dinosaurs extended through 
into the Lower Cretaceous, but we are not sure that 
they are the same genera as those found in the Jurassic 
strata. It is certain, however, that the abundant Lower 
Cretaceous dinosaur forms a re  not found in the Juras- 
sic beds below. 

Until recently it had been my opinion that the sauro- 
pod dinosaurs of Jurassic age died out sometime before 
the varied and rich fauna of Upper Cretaceous times 
came into existence. This opinion, however, has been 
altered by the results of the National Museum expedi- 
tions which have discovered sauropod dinosaurs, 
Alnmosarcrus, and a yet undescribed genus of sauro-
pods in the Tipper Cretaceous beds of Utah. 

I n  the Big Bend region of Brewster County, Texas, 
the Chisos Mountains are surroundecl by a series of 
alternating sands and clays that have been named the 
Aguja formation (Rattlesnake fm.). These beds are 
rich in  Cretaceous dinosaur remains, fo r  the most par t  
disassociated and badly broken, but occaqionally with 
identifiable specimens. The American Museum expedi- 
tion of 1940 secured a fairly large collection from 
these beds in which there are typical Trachodont, 
Ceratopsian, dnkylosaurian and crocodilian remains. 
The genera, f o r  the most part, are recognizable, but 
the species are new and the faunal Iacies is compar- 
able to that of the Rlesaverde and Judith River forma- 
tions farther north. The area is extensive and no 
sauropod ren~ains were found in this formation. 

Above the Aguja and so f a r  as could be seen con- 
formably overlying it  are the Tornillo clays. This is a 
series predonlinantly of clays 1600+ o r  -feet in thick-
ness in which none of the Trachodont, Ceratopsian or 



A~~liylosaurjandinosaurs are to be seen, b11t se~reral 
remains of saaropods were found---soine of gigailtic 
size. Sow as the &Iesairerde and Judith River forma- 
tions are fair!? high up in the Cretaceous series it is 
determin~d that in the south, a t  least, climatic condi- 
lions of Jurassic times persisted well up  into the upper 
part of the Csetaecorra age, so that sauropods defi~~itely 
extended through the Xorrison Jurassic tvei1 u p  into 
Cretaceous times. I t  is our opinion that they did ilot 
exist to the v e F  close of the Cretaceous as represented 
by Lance and Hell Creek timcs. 

There is no doubt that the Glen Rose formation of 
Texas is Lover Cvetaceous in age and in this forma- 
tion we have fouliil the first sauropod dinosaur foot- 
prints lrno~~tl .  These tracks, of which zliere are several 
I-iuntlred, a h o ~  distinctly that lhere were no claws on 
the front feet bnl they were unyuestionabl~ made by 
sanropod clinosau16s5 probably an unnained species, 
some of which are as large and larger than Brotzto-
sazwrt,~. Sin~iias tracks of the same character r e r e  
found in Bandera County, Texas, and they have been 
found nlso in the Panhandle of Oklahoma. It is nxl-
fortunate that tho adicie describing these tracks infers 
that they were made by a BrSo~&tosctlrrus.One of the 
characters distinguishing the genus Apatosazci-us 
( R ~ o s t o s c t u r ~ )is a single large clam on the first digit 
of the front feet. KO traclis of Bro~ttoscrtivusare 
knoxni. but the Glen Rose ti~acks r e r e  de8r:itel.r made 
by a sauropod dinosaur closeI~ related t o  and of the 
same size as the mounted Bro~ztosaztrusin the Ameri- 
can Bluscirm and it is proposecl to place a series of 
these traoks under the mountea skeleton in order to 
show the size and stride of the feet of a similar living 
animal. 
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WESTWARD SPREAD OF EASTERN T Y P E  

EQUINE ENCEPHALOMYELITIS 


VIRUS 


OX the Xorth America11 contir~enl, two types of im-
~~unologicallydistinct viruses of equine encephalomye- 
litis have been recognized, Eastern type and Western 
t ~ p e .  The meas ia n-hich these r-irus types h a ~ e  been 
isolated har~e had a sharp line of demarcation defining 
their boundaries in the Appalachian chain of moun-
tains, 'C'ntil 1939, these limits srere ~vithorrt exception, 
but in that year a few cases of both types \$-ere isolated 
in the state of Alatlama. 

On April 28, 1941,portions of a horse brain fsom 
a civilian o~vaed auirnal received by the Veteri- 
ntlry School, Brnly Jfefcdics1 Center, Washington, D. G., 
from CoIonel CliEo~d0. IYhitneg, V.C., of Fort 
Bro~t-11, Bro1-c-ns-c-illr;., Texas. The specimen originated 
from that area southeast of Brotvnsville, Texas, bor- 

dering on the QnIf of Xexieo and known as the "Boca 
Chica flats." Sixty horses had recently been reported 
in this area as haring died of ~nspected encephdnmgrti- 
litis. 

Accordingly, 0.1cc of a 1-500 diIafian of an emul- 
sion of portions of the cerebrum and hippocampus 
frorn the specime~~ were il~oculated intracc~cbrailg into 
3 nnxmal gnillea pigs. 'CF-ithia 7 2  'uoi~rs all three had 
developed typleal sylriptoms of encephalomyelitis, one 
died and t1-c-o vere destroyed n.hiIe morihnnd in order 
to recover their brains. 

A 1-500 clilution of an emulsion of portions of these 
2 braine mas then inocuIated b~trace~ebi~atly in 0.1 ce 
anrounfr into 3 groups of gtiinea pigs, onc group im- 
mu~lized agstiaat the Tfesteru type virus, the second 
grolrp imnrnnized against the Eastern byye and a third 
group of normal control animals. 

Tl~c  aniinais beIoirging to t l ~ e  Western immune type 
atld thc~ normal cont~~ols snccun~bed within less than 72 
hours wirh typical encephafomyeliris symptoms, white 
the nllinals of the Eastern jm~nulle type renlained 
normal. 

Since the 'if-ester% immune type glrincn pigs 
affected while the Eastern remained normal, this com- 
bined with the short incubation period (3 days qnsteacl 
of the nsnsl 4 days for Western type rirus) are cer- 
tainly indicative of an Eastern type of encephalo-
myelitis virus. 

Fro111 the foregoingt i t  monid seem that the geo- 
graphical liniitation of the x-irns entitips has now been 
broken down. 
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' T H E  "MEANING" OF  SCIENCE 
ITis well for es-erg i~-orker in science to somec' ~ m e s  

attempt to set up  for himself his concept of the broad 
field of his interest. I v a s  stim~~lated io  such inquiry 
by the recent statement of L K. Frank that there is 
need for clefillition of the "meaning" of science, 

Subjectively, and from the point of view of the in-
tension of 'rile term :Science is the data of the retatlorrs 
between tIlings; betreen states; and be t~een  events: 
and of the rtllations between things, states and events. 

Irlltcrertt in the term "things" are qualities. fnher-
ent in the term "states" are modes and conditions of 
being. Inherent in the term "events" are those hap-
penings ~vhich oc~7~1py a restricted portion of fonr- 
dimensional space-time. 

There is 110 need to iittroduco the term "oril~red" as  
a qualifier of relations since the sensc of order is 
inherent in relation. 

I f  by ('meaning" one wishes to mean intent, pur- 


