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.iX*Ci~rri~sponclci~ts a s  brief as  p<issible. are  requested to be 'The 
in  all cases required as ,I proof (if jii~od faith. 

SCIENCE. 
points, but  t o  t he  focus or centre a w~ixtlirr o f  colors, or, in  
other words, i t  mas said t o  be ' '  speckled. " It is a singular writer's iiaioe is 
fact  that  in the  old "na t i ve  " Javanese calendar t he  ~i-eel< 

011 request in  advance, iinr huni l re~l  copies (if the  number containing his c o m ~ ~ ~ u n i -  cousisted o f  five days, each having a particular name.cation \\-ill he furnished free to any ci~rresp<indeiit. 
I'he ?<dit.ir will be glad ti, publish ;iny queries coiisonant with the character ( i f  the 

jo!~rn;~l. 

Native Calendar of Central  America and Mexico. 

I X  his recent rrorlr on this  calendar, 1)r. Iirinton, re- 
ferriiig t o  the  mathernritical basis on which i t  is founded,  
imakes the follo~viiig statement : 

" A n  ingenious theory  o f  the  mathematical develop-
ment  o f  this calendar has been offered by  Mrs. Zelia 
Kuttall. I t  assumes that at  the  close o f  each period o f  
zo X r3=26o days, 5 intercalary days were inserted 
before t he  nex t  260-day period was technically com-
menced.  T h i s  n a t ~ ~ r a l l y  onbrought its commencement 
the  nex t  subsequent Ilominical day, and also caused t he  
'vhole period, 265 days, t o  equal, very nearly, nine luna- 
t ions.  I f  i t  can be shown that  t he  intercalation actually 
took  place, Mrs. hTuttall's suggestion will have cleared up 
one o f  the  most  obscure problems in American archzology." 

I f  I rightly understand the  author, there appears t o  be 
in this  a miscol~ception o f  t he  relation o f  the  260-day 
period t o  the  solar or ordinary year. I f  these periods 
follolved one another with intervals o f  only five days, they  
could not  possibly bear any fixed or determinate relation 
t o  the  ordinary years. Now I have always supposed, and, 
f rom  all t he  evidence I have been able t o  obtain upon the  
subject, still believe, that  each ordinary year iizzZzrded one 
sacred period, or " vague solar year," as T>r. Hrinton 
terms  i t .  Mr. Cushing inforrns us that  this  is beyond 
question the  idea entertained b y  t he  Zufiis in reference t o  
their t ime  systems, or, as he expresses i t ,  the  sacred period, 
embracing some eight or nine months o f  each year, " is 
the  kernel o f  the  ordinary year," being governed, how- 
ever,  as t o  its cornmeilcement and ending b y  the  phases 
o f  t he  moon.  

I t  rr~ill also be observed that the  same idea appears t o  
be indicated b y  t he  t ime  series o f  the  Mexican Codices (as ,  
for example, that  on plates 31-38 Borgian Codex) .  l h e s e ,  
we see, are bordered above and below b y  a line o f  symbolic 
figures which me may justly assume-as there are 5 2  in  
each line ( 1 0 4  in  all)-represent the  remaining days o f  
the  year--lacking one. As  they  exactly fill t he  divisions 
o f  t he  space, me may supl'ose this  mas thereason one was 
omi t ted ,  or there may  be some other explanation. In  
other words, I believe the  scheme o f  the  plates indicates 
that  the sacred period was incZ?ciz'eiz'in the secular year; or,  
t o  reverse i t ,  that  each ordinary year included one sacred 
period o f  260 days. I f  Mrs. Nuttall had said " 105 days 
mere added," there mould be complete agreement. l h i s  
sacred period, being, in all probability, regulated t o  some 
extent  b y  t he  moon,  would shi f t  sornewhat its t ime  o f  
beginnin i  and ending. 

I may add here (but  e xp t c t  t o  present the  reasons there- 
for more fully in  a future paper) that  there are substantial 
reasoils for l~el ieving that  we must  look beyond the  
bou~ldaries o f  our continent for the  origin o f  this  calendar. 
'J'he flower, when we first find i t  here, is too  fully blown t o  
suppose it thus came into existence;  there must-have been 
a bud and germ somewhere. These  have not  as yet been 
found in other American tribes. 

I think we may  assume that  the  natural basis was the  
revolution and phases o f  the  m o o n ;  t he  mathematical 
basis the  count o f  the  fingers and toes,  beginning with five; 
and that  the  mystical reference t o  the  cardinal points also 
entered into its formation. A s  indicatiilg the  line o f  re-
search most  likely t o  lead t o  satisfactory results, I refer  
t o  the  following facts : 

According t o  Mr. Cushing, a particular color was assigned 
by the  Zufiis (as b y  many other peoples) t o  t he  cardinal 

These  were supposed t o  have a mystical I-elation t o  certain 
colors and t o  the  cardinal points. " !lccordi~lg t o  this 
whi~nsical interpretation," remarks Crawfurd ("  Indian 
Archipelago "), " the  first means white ,  and t he  east ; tlie 
secorld red,  and t he  south ; the  third yellow, and the  wes t ;  
t he  fourth black, and the  nor th ;  and t he  fifth fniu~tziicoLor, 
and the  foctrs or centre." Le t  us suppose this ,  as it is so 
far away, t o  be accidental. 

According t o  Judge  Fornander (" Polynesian Itace "), 
the  Hawaiians formerly counted twelve months ,  o f  thirty  
days each, t o  the  year, and added five days at the  end o f  
the  last month-LlGZehu-to make  up the  365, these being 
" tabu-days." Each month  and each o f  the  thirty  days 
o f  the  month  had a particular name.  H e  also adds that  
they  had t w o  modes o f  reckoning t ime ,  one b y  lunar 
cycles, whereby the  monthly feasts were regulatetl; and 
t he  other t he  sidereal year, which appears t o  have been 
regulated b y  t he  rising o f  the  Pleiades. H e  also adds t he  
further important information that  the  feasts, or ICapu-
days, mere observed or148 dz /~- i ix  r.Z;qhf ~toi/fJIs o f  the  year. 
Th i s  period corresponds somemhat closely with the  sacred 
period o f  t he  Central American and l ' lexican c a l e ~ ~ d a r ,  
and also with the  sacred period o f  the  Zufiis. 

Mr. Dibble, in his ' '  History o f  the Sandwich Islailds " 
( E d n .  1843),  gives some additional particulars, which, 
though somemhat confused f rom want o f  a thorough 
knowledge o f  the  system, have a strong bearing on the  
question o f  the origin o f  the  Mexican calendar. H e  says 
the  Hawaiians divide t he  year into two  seasons o f  six 
rnonths each;  that  the  year consisted o f  twelve months.  H e  
adds further that  " In one year there were ni?tr? tii~rcsfoi-(l~ 
)~z''hfs." Here we find the  nine-day series introduced 
corresponding with the puzzl i~ig nine " Lords o f  t he  
Night"  o f  the  Mexican calendar. 'I'his coincidence is 
remarkable. As  t he  change f rom nine t o  eighteen and 
f rom forty t o  twenty  was simple, we map find herein an 
explanation o f  t he  eighteen months and twenty  days o f  
the  calendar. " 'These nights," says Mr. I)ibble, ' '  were 
counted b y  the  moon.  There  were thirty nights in each 
month ,  srzlenttc~! qf zuhich z~el-e not zleiy Z12hf a/ti2' thii-tteii 
zc~eve." These  numbers are very significant in this  con-
nection. Y e t  it is apparent that  the  author, not under-
standing the  system, gtves but fragments.  In  his at tempt 
further on  t o  explaiil t he  revolution o f  t he  count b y  the 
moon and the  sidereal year, this  confusion becomes more 
evident and is partially, though not  ful ly ,  correctetl b y  
Judge  Fornander. But enough is given t o  s h o ~  that  t he  
t w o  periods, the  sacred and the  secular, were in use,  and 
that  the  system was very similar in its unusual features t o  
that  in use among the Mexicans and Central :imericai;s. 

C\-RGS' ~ ' H O M A S .  

\+-ashingtoil, D. C. 


Raining W o r m s  and Frogs.  
WHIT,Ereading the  letter o f  a correspondent in t he  

issue o f  January 7 ,  on " Does I t  Rain \Vorms ? " I was 
reminded o f  'I'homas Cooper's statement in his autobi-
ography that  he strzrl i t  rain frogs when he was a boy.  

A waterspout 011 the Yellow River in China will some-
t imes pour down till it makes the  river seem t o  boil in 
fury ,  and the11 all is reversed, the  water in irnmense 
quantity is dra~vn up with the  fish, s t icks,  stran-s-and 
even t he  loose stones f rom the  river bed-and carried 
along the  sky  until the  wind drops, and the11 t he  fish, 
frogs, etc.,  fall dolvn, and people are astonisheci at t h e  
marvel. Probably the  frogs seen b y  hlr .  Cooper nlay be 
accounted for in  this way. FRANCIS JAMES.HI:BERTY 

Boston, January 18, 189. 


