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than orcli~iary interest. To one of these-his 
coiiclosion that  Cortez, in  his especlitio~l to  
EIonclnrns, visitccl Palenqne, ~ l ~ i i l  fofonnd i t  then 
in11:tbitecl- I call the s l~ecial  :~ t ten t io i~  of the  
readers of Science. 

This  coliclusion is hnsecl elliefly up011 his 
statly of Cortez' route in  his journey soiitll- 
ward. R e  iclentifies as  J'alenque the torril 
wliicll IBcrrern names Titacat,  and which, ac- 
cording t o  Bernal Diaz, mas the lirst rc:xcl~ctl 
after thc c.xecution of C~uauhtemoctsiii, an(, 
n h e r e  Cortez, unable t o  rest a t  night, "went 
into a large apartment wliere ~ o ~ n c  of the idols 
mere vorshippetl," niissed liis may, ant1 fell 
solile ' twelve feet, '  receiving n serere  ~vonnd  
in llic hencl, and in reference to  n-hicli Cortez 
writes a s  follo~vs :-

"It is a very beai~tifnl village: it is calleil Teotic- 
cac, and has fine temples, especially trro, in n.liicli 
x e  are lodged, and from ~rhic l i  we liare cast out tlie 
idols, for a-liicll they d o  not slio~v inuch regret; for I 

l i e  remarks in  one of his letters pllblislied i n  
tlie ~Vo~th-Amer icanreviezu, -

" I t  is c e ~ t n i r ~ ,  tllnt, at  tlie time of the cor i~i~es t ,  
the coast of Yi~catan allti T'~basc0 was co~e red  with 
tonii\, pym~n~t l s ,  and riioniiments, all of wllicll were 
iiiliabitetl. Aild i f  such T\ ele tlie case with the coast, 
nliat  is t l ~ c  ~iiferrlic' that ninst he tlramri as to the 
i:lteiior ? . . . If the palaces of Co~nalcalco \!ere en-
tire nrid iriliabitcd at  the time of the coriqnes:, \re 
may feel bound to conclacle tliosc of Paldnque nere  
in tlie sanle coriditiori. . . . ,Iltogetlier, ~t seenis 
to be srifficien:l\i estal~lished that tliese inonurrients 
were iiilit~l~ited at tlic date of the conquest, and that  
they are tlie prodr~ctions of a con~paratively morieiin 
era." 

A n d  now Alaler, wllo has gone c a r e f ~ ~ l l y  o ~ e r  
the g~ouii i l  in  person, aucl studied the country 
ancl t!le r i ~ i n s  ihr himself aad  in his ow11 waj-, 
comes t o  precisely the sxine conclusion. \Tre 
are tilerefore convincc(1 that  there i~ nothing 
in the ngc of the r~iiirs to  Sorbit]. the iclca tha t  
Cortez ~ i s i t ec l  the place, a ~ l d  ihuncl it inhn1)itccl. 

liad already spolier~ to them of it,, ancl had , ~ l i o r n ~ ~  I t  is nlso vor thy  of i~o l ice  that  C1i:~rney
them the error in which tliey restcd, and tlint there 
was bnt one God, creator of all tl~ings. . . . I learned 
of tliem that oiie of tlicse two houses, or temples, 
which was the lnost important, was sacred to a god- 
dess iil nrlioin they placed mnch collfidciice and hope, 
and that they sacrificed to licr only young and bean- 
tifnl maidens. If they yere  not such, then she moi~ld 
be very angry with them; anrl for this reason tliey 
a l \ ~ a y stooli great care to seek tliem, thnt she niiglit 
be satisfied; anrl tliey brought up from infancy tllose 
who were of good appearallce to serve this purpose." 

Our author co~nilients on tliis letter a s  fol- 
lows :-

"This description by Cortez applies perfectly to 
Palenqne. Thcre are, indeed, at  this place, besides 
nnmeroi~s temples and bnilclillgs, two principal eili- 
fices. One co~itains tlie great lrall of rnnral iiiscrip- 
tioils : the other is tlie convent of the virgin priest- 
esses, wliicll has been ~;rongly tal;cii nntil riow for 
tlie palace of the king." 

Is this conclnsioii justifinblc? It has gener- 
ally bccn admitted thnt Ilie routc follometl must 
have brought the  Sl)anisli corlqtieror R-ithin a 
few rnilcs of this place : hence tlie opi~lion 
adranced cnniiot bc considerecl a s  doing vio- 
lence t o  the history of thc exl7eclitio11 i n  this 
rcspcct. I f  i~iilabitecl a t  that  time, i t  is  not 
probable that  lie ~ ~ o ~ i l d  llavc apl~roachecl within 
twenty-five or  thirty miles mitllout ~ i s i t i n g  i t ,  
a s  it must h a w  been, dnriag occnpancy, a 
place of conside~,ablc notoriety an(1 impor- 
tance. 

Stephens mas let1 hy  his examinations t o  
believe the ruins of Yucatan werc in11:xbitecl 
villages and cities domil to  a. comparatively 
modern date, some of tlleln being occupiecl 
until the  coilquest by thc Sp:~iii,zrds. Cliar-
ncy's esploratioiis led him to the same belief. 

agrees with J laler  in consiclering I'alenq~ie n 
' Iioly place,' a ' rcligio~is centrc,' ancl tliat the  
so-c:illecl ' yalacc ' mnst liare bceil ' tlie liolnr 
of priests, n~icl not of liings.' 

Our author's theory ~ ~ 1 1 1  a tafford least a 
partial esplanat io~i  of soiric of the figures 
fo11nd on t l ~ e s c  ruins ; as ,  for example, tlic frc- 
qucnt rcprescntations of chiltlren in tlie arms 
of rnnles ailil females, the repeated occurrence 
of female fignres, and the fact, a s  shorn11 i n  
Stcl~hens 's  l~l:ttes, that  tlie lieads of most of  
tllcse :trc ol;litcl.atcd, nhich I hare  loaq sus-
pcctecl was clue t o  the fan:tlical zeal of Catllo- 
lie ~ r i e s t s ,  n h o  visited the place a t  :in c a ~ l y  
c1:ty. C o ~ t e z 'isi it mill Stiri:isli a co~nplete  eu-
planation of this fact, mhich cloes not appear t o  
have attracted tlle attention its i n ~ p o r t m ~ c c  dc 
mancls. Clrzus Tirox LS. 

DO ANllllfdLS EXC11ETE FREB NITRO- 
G E N ?  

RIANYof the older experirnents upon the nutritida 

of animals includcd determinatioiis of tlie nitrogen 

of the food and of the visible (solid and liquid) 

excreta. Alinost invariably the latter qnantity was 

~iot,:~bIy
less than the former, and as a consequence 
it was corl!nionly Iield tliat the difference as ex-
creted in gaseous form tlirough the lungs. 111 pro-
cess of tiine, however, as the metliods of esperirnent 
mere ref ned, tliis deficit began to dirniriish in aruount, 
nntil now it is indisputably slio~vn that  tlie great dif- 
ference found by the earlier experimenters was very 
largely due to mechanical losses of the excreta. A 
certain insoluble residue, however, still remains, 
which has been the occasion of not a little contro- 
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versy anlong physiologists; one scl~ool maintaining, 
arid another denying, that  i t  is to be interpreted as 
showing an excretion of gaseous nitrogen. 

There is one fact which renders t l ~ e  results ob- 
tained by the experimental method just mentioned 
inconclusive either for or agair~st an  excretion of 
free nitrogen: it is that  the atii~nalexperimented 
nponmay either gain or lose nitrogenous matter from 
the t,issues of its body during thc experinlent. If 
the former take place, the excretion of nitrogen is 
diminislied by that  amount: if the latter happen, it 
is increased. Unt, while suvh gain or loss of nitro- 
genous matter 1)y the body rnay undoubtedly take 
place, we have no rneans of proving that a sinall 
gain or loss has or has not occnrred in aiiy given 
experiment. If i n  some trial the nitrogen of the 
excreta exactly eqnal that  of the food, the advocate 
of the excretion of gaseous nitrogen can say that a 
certain (~~n l inown)  of nitrogen ?nau haveamonnt 
been lost from the body of the animal, and, by 
chance, the same aino~uit  ?ilciyhave been cxcreted as 
gas. If an  experiment show a deficiency of nitrogen 
in the excreta, the denier of the excretion of free 
nitrogen can say tllnt exactly that arnount of nitrogen 
m a y  have been gxined by the animal. Plainly, 
neither of these possibilities can be either proved or 
disproved by this method of experiment. 

A resort to an investigation of thc respiratory 
products nnti~rally suggests itself. Tlle experinlent, 
though a difticult one, has been rrlade; but the re- 
sults have not, as might have been hoped, sufficed to 
decide tlie question definitely. 

I t  sllould be remelnbered that the arnount of 
nitrogen excreted as gas mnst, in any case, be small. 
The large deficit found by the earlier experilrienters 
is universally ackiiowlerlged to have been erroneous. 
Bearing this in mind, it is evident, that, as already 
pointed out, a single experiment by the first nietllod 
has con~paratively little ~veight. But very many such 
esperiments ha^-e been made, ailti, when properly 
made (i.e., on mature animals, wit11 food just suffi- 
cient to maintain them mitliout gain or loss of 
weight), they all agree in showing a very small differ- 
ence between the nitrogen of the food and that of the 
excreta; and, moreover, the difference is sometiriles 
i n  one direction, and soineti~ilcs in the other. For 
exaniple: ont of forty-three esperirnents by various 
observers, whose results chance to lie before me, 
nirieteen show an excess of nitrogen in the excreta, 
and twenty-four a deficiency, as compared with the 
nitrogen of the food. The excess varies from 0.07 % 
to 6 %  of t l ~ e  total nitrogen fed; and the tleficiency 
from 0.02 % to 6.7 %. Many more observations might 
be quoted to the same effect. Such results as these 
ha re  a cumulative force, and go f:tr to establish the 
hypothesis that  there is no excretion of gaseons nitro- 
gen. 

Some of the believers in an  excretion of gaseous 
nitrogen, particularly Seegen and Norwali in Vienna, 
have attaclted these results upon the side of the ana- 
lytical methods en~ployed, claiming that  the process 
(soda-lime process) used for estimating nitrogen 
gives too low results. I t  has been shown, however, 

by several chemists, that illis is not the case n-hen 
the process is properly perforrnecl; while some recenh 
trials by Gruberl show, that, ~ v l ~ e ntlie so-called 
' absolute nlethod ' for r~itrogcn is employed, substan- 
tially the same results are reached. 

The main reliance of those who believe that ani- 
mals excrete free nitrogen, however, is upon respira- 
tion esperiments, nearly a11 of ~vliich appear to favor 
their view. These esperilnents are made snbstan-
tially in the follo~ving maliner. The animal breathes 
in a confined volume of air 01 I;no\vn anionnt, ~vhose 
exact coniposition is determined by analysis before 
the experiment begins. As tlie oxygen of the con- 
fined air becomes exhausted, rncasnred qnantitics of 
purc oxygen are admittcd from :L gas-holder, ~vhile 
the carbonic acid which is exhaled is absorbed by 
caustic potash. At  the close of the experiment the 
air in the apparatns is again analyzed; and tlie ob- 
server then proceeds to compute, from tlie data hc 
has secnreil, the amount of nitrogen originally pres- 
ent in the air mitllin the appxratus, and tlie a~rionnt 
remaining at  the closc of the experiment. If the 
latter quantity is found to be the larger, it shows 
(barring experimental errors) tlmt the hasa ~ ~ i m a l  
exhaled gaseons nitrogen. 

.Ilmost, if not quite, cvery experiment made on this 
plan lras sllomn an apparent small excretion of free 
nitrogen. Thus  tlie well-lrnown experiments of 
Regnaalt and Iieiset appear to sl~om an excretion 
of free nitrogen by varioi~s aninials. I n  their experi- 
ments wit11 small allimals the ainoant was relatively 
small; a i ~ d  sometimes an absorpt,ion of nitrogen mas 
observed, especially during h n n ~ c r .  I n  experiments 
with larger anirnals (sheep and calves), in a larger 
apparatus, the apparent excretion was quite consider- 
able. 

Seegen and Nor~rak  in Vienna have reported nu-
meroas trials with a simplified form of Reg~iault  and 
Reiset's apparatns, all of mliicll show an apparent 
excretion of nitrogen; and a lively debate has been 
carried on between them and Voit, each party erldeav- 
oring to explain away the resnlts of the other. 

Some recent experiments by Leo2 are of uinch in- 
terest in this connection. IIe worl<ed ~v i th  rabbits, 
which were tracheotomized and sul~pliecl wit11 pnre 
oxygen. After sufficie~lt tirue 11ad elapsed to remove 
all free nitrogen from the lungs, the expired gas mas 
collected, and found to contain nitrogen correspond- 
ing to an excretion of over 8 ingr. per hour and 
Bilogram of hotly-weight. Tliis result was obtained 
~vlien the anin~als  mere located in free air. I11 a sec- 
ond series the head of tlie animal was cemented into 
the  apparatns. The excretion sanlc to 2-3 mgr. per 
hour and ltilogranl. Pirialiy, in a third series, the 
vllole body of tile animal ~ v a s  irx~mersed in a warm 
bath in  order to hinder possible diffusion of atmos-
pheric nitrogen into its cavities, and the excretion 
v a s  reduced to 0.::-0.; nigr. per hour and lrilogram, 
or to about one-twelfth the amount found by Seegeri 
and Norwal;. 

I t  thus appears that the greater the care talien to 
1 Z e i l s c i i r .  , f i i r  biologic, xvi. 367 .  
% T U / L ~ P S I I ~ T .  xi. 382.t h i w .  CAP??%.,  
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exclude atmospheric nitrogen from the ~ppa ra tus  
employed, tlie less becomes the apparent excretion of 
nitrogen by the animal. Tl~is ,  taken in connection 
witli t l ~ e  similar fact already mentioned, regalding 
the  results of expeliments by the other method, is 
significant. If, as we increase the delicacy of our 
experimental methods, tlie apparent excretion of free 
nitrogen becomes less and less, i t  is not a very bold 
assamption wliicl~ regards i t  as entirely doe to tlie 
unavoidable errors of experiment. That such is the 
case is perhaps not proven, but the ~veiglit of evi- 
dence is decidedly in favor of tliat belief. 

H. P. Anarssr.  

T H E  BRITISII  NAUTICAL ALMANAC. 

TVS have received promptly, as nsual, the "Nauti- 
cal almanac and astronomical ephemeris for the year 
1888, for tlie meridian of the Royal observatory at  
Greenwich," the contents and arrangement of which 
are annouriced to be the same generally as tliose of 
the  preceding year. We find no changes in the 
adopted astronomical constants, nor have any new 
prediction-tables been substituted for tliose which 
h a ~ enoTv been employed for many years. The early 
Struve constant of aberration is not replaced by the 
recent Pulkowa determiilation, and Newconlb's 
mean equatorial l~orizontal parallax of the sun, 
S.S4S1', is wisely retained. The fundamental elements 
of the moon's position in space are de r i~ed  from 
Hansen's tables unaltered, and the apparent positions 
only are modified by Newcomb's corrections, -a 
method of procedare which seems to be best adapted 
to  the needs of tlie future inr~rstigator. 

For tlie first time in tlie history of nautical al- 
manacs, the positions of all tlie great planets were 
derived from a uniform system of tables, and so pub- 
lished in the Britisli 'Nautical almanac' for 1882; and 
the use of these same tables is still adhered to. These 
are the planetary tables constrncted by tlie late Le- 
verrier, and printed in tlie fifth, sixth, twelfth, and 
foluteentli vo!mnes of the 'Annales de 1'Observatoire 
imp6rirtl de Paris.' The derivation of tlie times of 
the pl~enomena of Jnpiter's satellites is based on 
the ' Tables Bcliptiques des satellites de Jupiter, par 
le Baron de  Damoiseau,' Paris, 1836. Professor 
Adams's extension of these tables, now employed in 
the British 'Nautical almanac,' mill expire in two 
years more. 

This ephemeris is now most deficient in its list of 
standard stars, the nuri~ber and relative positions of 
tliose i n  the list being entirely inadequate to the 
needs of field and observatory work. Catalogues of 
stellar co-ordinates of high precision are now so nu- 
merous tliat there w o ~ ~ l d  seem to be no good reason 
w l ~ ythe British 'Nautical alrnailac' should hesitate in 
following the 'Berliner astronomisches jahrbuch,' the 

Connaissance cles temps,' and tlle 'American ephem- 
eris,' all of which have witliin a few years acloptecl 
very fnll lists of standard stars. Also great improve- 
ments might be suggested for othcrparts of the work. 

Ever since the year 1834,when the Eilglish 'Nauti-

cal almanac' became an astronomical ephemeris as 
well, the management of this publication has been 
characterized by a conservatism, which, in these 
times of cllange just for change, is delightful to  be- 
hold. But even conservatism may be unwise; and, 
if the British 'Nautical almanac,' as an astrono~nical 
ephemeris, is to hold in the future the place i t  has 
held in the past, a committee of reconstruction, some- 
what like that 'relative to the improvement of the  
Kautical almanac' in 1830, would seem to be re- 
quired to effect the needed modifications. 

DAVID P. TODD. 

CONT-4GIOUS DISEASES OF DOfMESTIC 
ANIil fALS. 

THE agricultural department at  Washington has 
jnst issued a volume of some three hundred and fifty 
pages devoted to the above subject, as tlie result of 
tlie investigations of its veterinary division, -211 

office distinct froin the more newly established 
' bureau of aninla1 industries.' The subject-matter, 
being made up of the reports of the veterinarian-in- 
chief and his assistants, is of a sort that  mill, in a, 
way, be interesting and instructive reading for vet- 
erinarians, and to a certain extent for comparative 
pathologists. 

The volume opens with a description of a ' veteri-
nary experimental station? recently located, in con- 
nection vit l i  the department, near TVashington, mhicll 
seems to afford abundant facility for the proposed 
worli, and from vhich,  in tlie future, much that will 
tend greatly to aid in protecting our animal interests 
from the ravages of disease ~vill undoubtedly result. 
Then follo~vs a detailed report of ontbrealrs of con-
tagious plenro-pneumonia among cattle in Coiinecti- 
cut, New Jersey, Pennsylvania, and hlaryland. 
These have an  historical interest, but nothing niore, 
because these states have repeatedly been sliown to 
contain this exotic disease; arid i t  has just as repeat- 
edly been sllomrl that  a more or less constailt inter- 
change of it goes on with tlie natural traiiic of cattle 
within their borders. 

An exceedingly interesting and carefully written 
report is made by Dr. Salmoi~ upon an  enzoiitic out- 
break of ergotism among cattle i n  Coffey county, 
I k n .  I t  is very mucli to be regretted, for the sake 
of the department, tlie cattle interests of lcansas, 
and the veterinary profession, that ,  under the cir- 
cunlstances, Dr. Salmon did not himself attend to tlie 
matter when first it was reported to be an  outbreak 
of 'foot and inoutli disease,' instead of trusting so 
important a decision to such an  unsafe nlan as 'V. S.' 
Trumbower proved to be, ~ 1 1 0 ,  by his own report of 
the matter given in tliis same volume, seems to have 
arrived upon the ground on the afternoon of March S, 
to have esanlinecl the cattle and their surrouncliugs 
carefully, and to have then entertained the  opinion 
that  the trouble was due to 'foot and mouth disease,' 
until the 20th of the same niontli, when he was joined 
by Dr. Salmon. H e  then sudder~ly became as firmly 
convinced that the trouble was due to ergotism. Is 


