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T h e  Mystery of Worms  in Rain. 

THEi n y s t e r i o ~ ~ s;Ljlpe;u-;Lilce of ear th ~ro i -ms  a t  certain 
t imes and  places illentioned b)- Mr.  Charles 13, Paliiler 
in Scz'ei~re, No. 570, is easily explained, i t  seems t o  me,  by 
close observation of t h e  vor ins  under i avora l~ le  conditions. 
Several of his queries a r e  ~IISTT-el-ec! iiiore o r  less directly hq* 
t h e  followillg quotation from t h e  iiianuscril~t of a lit t le book 
on  allinla1 studies vihich I preparcd savei-a1 years ago ,  bu t  
which was never published : 

" Tlie t i m e  was in May dui-illg very rainy v e a t h e r .  'i'lle 
best place for  observation x a s  a portioli of t h c  lawn ovei- 
wliich eai-th had recentlq- been spi-cad sevei-a1 inches deep. 
T h e  bare gi-ound of a garden which had not beell disturbed 
since last  year was alniost as  good.  

"O n  going  out  in the  eai-ly evening, a constailt  slight 
snappilig sound could be heard proceeding from t h e  
gi-ound. Moving carefully, in order  no t  t o  jar the  ground 
and  fr ighten t h e  worms, a spot  was selected for obser\-a- 
t i  on. 

" 1,ooking closely, a dozen or  more wortiis could be  
seen  on  each square foot  of g round;  some extended 
nearly full leilgth 012 t h e  surface, others  pi-otruding bu t  
an iilcli 01-so  of t h e  head. :I11 were coilstantly moving 
t h e  liead about  a s  if seal-ching for  something.  Next  
morning several holes n-ere found with blades of grass 
drawn part ly  in. 

"A two-gallon jar was ileal-ly filled ~vi t l i  moist ea r th  
and  placed in t h e  house, where a l a ~ n pcould be used for  
observa t io~i  a t  iiight. Some wortiis n-ere put  in and  a 
few blades of grass placed on the  ear th.  All t h e  Trornis 
k e p t  below t h e  surface during t h e  day,  but  in t h e  eve~li l lg  
were always active a t  t h e  sm-face. 

" One evening af ter  a rain a v o r m  was lot iced cran-1-
i l lg  011 t h e  second s tep  of t h e  j ~ o r c h .  = \ few lniilutes 
la ter  i t  was c ra~vl ing  along tlie /i / ; r / t i - s ide of t h e  projection 
of t h e  third s tep  and was soon over 011 t h e  top  iilvestigat- 
i n g  things t o  i t s  satisfaction." 

Under  ordinary coliditions t h e  n-oi-111s senlaill concealed 
in their burrows during t h e  day,  b u t  they habitually come 
t o  t h e  surface a t  iiigllt, as  is well kno~~--n .  'I'hat they ini-
mediately seek t o  penetrate  t h e  ear th on being d u g  
up  necessarily fo l loa~s  from the i r  extreme wai-iiiess, v h i c h  
prompts  them t o  re t rea t  a t  t h e  least sign of danger .  \Vhen 
they  come t o  t h e  surface . ' t o  he pelted by tlie rain " I 
have n o  doubt  tha t  they a re  acceljting t h e  lesser of two 
evils by  escaping a deluge underground.  Haying  seen a 
n o r m  ci-awl comfortably along t h e  lillder side of a painted 
board,  I see n o  reason n-liy it  shollld not reach tlie roof 
and  g o  down t h e  contiuctor t o  tlie cistern. Nor  does its 
c l imbing powers seem ~17heu \Tre consider the  
moist,  clinging body, and  t h e  peculiar organs of loconlo-
t ion.  

T h i s  does iiot disprove t h e  " 'ail1 d o n n  " theory,  bu t  
only shows t h a t ,  s o  far  as  eai-:-h worms a re  colicerneti, tlie 
phenomenon may have a more reasonable exl~ln.nat io~i .  
As t o  t h e  suddeii appearance of f rogs a f te r  a shower, it  is 
s ta ted  t h a t  this is a comnzou occurrence in certain tropical 
countries, n-here t h e  excessive heat  allti tirj-ness t11-ive 
t h e m  t o  seelr shel ter  under leaves and ear th till t h e  cool- 
ing  rain calls t h e m  out .  J haveI n  t h e  111ontli of r l ~ i g ~ ~ s t  
founti live water  beetles of tlie f a ~ i ~ i l j -  burieti/~ j~ / J~-ophj / i i i /~~~  
deeply in swamp earth,  where they had retreated probably 
two moiiths before when t h e  last (11-011 of \\.atel- e\,apoi-ated. 
T h e  remarkable degree of adjllstment t o  tlie e\-ironinent,  
which permits  most  aniirlals of  t h e  l o n ~ e r  ortiers t o  reniain 
fo r  a long t ime in a s ta te  of suspended activity, \\-ill doubt- 
less explain most  of these mysterious apparitions when all 
t h e  cotiditions a re  I<no~vii. C .  U. 51c1,ou~rr .  
AIuskegon, bIich., Jan. 20, 1894. 

All EZr?/~i,?/tiz/;~, yrcat/.rt ~ h ( ~ ~ / ~ , ~ t j c ~ ~L?fr(.Ad??i~..r. By(11; 

ALEX. %ITV*:T. N e ~ v  York and i ,ondon ,  l\lacmillall 
and  Co. 1893, two 1-01s. ; 8v0, 1111. 1 8 1 , r i j. 

TI^ two  volumes here nlentioileti coiltain, t h e  one t h e  
outlines of liilleinatic5, thy other  those o f  statics. i\ third 
~ o l u m e ,t o  ii2clude t h e  t r e a t i i ~ e ~ l t  of dyna i l~ ics ,  is pronlised 
later.  T h e  autlioi-, 1'rofes:ar Ziu-ct, of t h e  IJiliversity of 
&lichigan, has sought  t o  secure n gootl text-book ill pure 
~i iechanics ,  especially \\.ell i ~ d a p t e d  t o  tlie s tudent  in t h e  
higher class of Amei-ican collegci;. 'I'he E;uropeail method 
of s tudy of t h e  niathen-iatjcs is stctteii t o  be  t h e  presenta-
tion of t h e  science of mechanics 11efiire t ak ing  ~111 t h e  
highei- illlathematics ancl it:, review aftei- a la ter  s tudy  of 
t h e  calculus a n d  o ther  advanced 1nat1iernatic:ll studies. 
I n  this country it  is i i ~ o r e  usual t o  st.ud!- mecha~l ics  only 
af ter  the  course of higliei- rr:nthematics has been taken.  
'L'he woi-lc is inteilded as a n  iiltrntluctioil t o  t h e  science of 
theoretical mechanics;  bu t  is .ilso expected t o  prove use-
ful t o  engineering s t u t l ( ~ ~ i i s  preparing for  work in applietl 
lliecliallics and  related subjccts .  'I'heories are  illustrated 
by  special pi-oblems, nild sets  of exercises ai-e introduced 
t o  be ~ i ~ o r l i e d  11y t h e  s t~i t le i l t .  Goocl has l )ee l~  out  c ~ a - e  
t aken  t o  l l ~ a k e  the  reiei-ences full and amply iiumerous t o  
facilitate la ter  o r  co1later:tl I-ei~diilg. 

' fhe  treatise oil kinematics is one of t h e  best n-liich has  
been yet  pi-esented and gives a n  excellent presentat ion of 
th i s  coni l~arat iveiy receilt, and ,  a s  yet,  incoml~letely de- 
veloped, science. It is l~asec! on  Keuleaux and other  
G e r ~ r i a n  writel-s mainly, a i d  is one of tile most systematic  
ailti continuous tiiscussions of the  subject  v h i c h  has  
aplleared ill English. 'I'he subject  of s ta t ics  i s  well 
planned, well ~vi- i t ten and n-ell carried out  iri detail .  'l'he 
~vllole work is er idental1~-  the  product  of one f:rrniliar with 
his subject  and  capable of giving his work t h e  for111 ~rl i ic l i  
expel-ience has  s h o r n  him t o  be desii-al~le. 'l'lle book-
m a k i ~ i gis excellent.  Tlie paper arid press-n.or1~ a re  ad-
mirable, ant1 tlie two \-olumes are  nlost creditable t o  bo th  
au tlioi- and  pul~l isher .  

A ,J:I,J~(,NI ( J / I ~ ( I S I ~  q . H. I . NewLi~dtri.ii;q-. 
York, Spon anrl ('1ianlb:i-lain, i893,  2;. p . ,  r 2mo, 
$0.50. 

' l ' i i~s  lit t le boolr is full of esi:ellcnt i i lustrat iol~s of t h e  
most  simple, as  ~T-ell as  ' t l ie l ~ i o s t  coiliplicated and niost 
graceful, forms of draughts111::n's le t ters ,  xi-raiigcd and  
1)roportioned especially for hi.; use. 'l'lle s r h e m e  is s imply 
a s  s tated in t h e  preface : " \J-e have hu t  to  ciiyide an\-
surface we may \rish t o  le t ter  i n t o  scluares (or  parallelo- 
grams,  as  t h e  case mrty b e )  in pencil l ines; forni t h e  re-
cluireti le t ters ,  in ink or  p:lii~t, and ,  nccoi-ding t o  the  s t ~ - l e  
choseii,ei-ase the  pencil l i i ~ e s , a ~ ~ d  t h e  lettering is co~- i~p le te . "  
T h e  selections a re  goocl, tlie \\-ark is excellent anti tlie 
make-up of t h e  boo]< all t l i ~ t t  could bi: desired. 

.Yfr(zrn L'!f(~~.hi/zr~;~, E~/,:-i~it,. 11)- J ,i r ~ ; ( Z  fh(3 J T i r r i / ~ ( ~  I,.ix(;-
I a d  H. I I of t i e  l o '  y 1,ondoll 
anti Yen, YorB, 3l:rciliillan Z;I C ' o .  1893, 81-0, xv. ,  
267 11. Xexv etiition, rc\-i.,etl :~ritl c'n1;rrgetl. 

r .I HCSN ele~ueiitai-y l es ! ,o~~s  iii s team 11li:riiie n:achinery 
are  ~ x e p a r e t l  fo r  the  ust: of the  nav:!l cxtjets of t h e  tiritish 
qavy, and  are t o  nic~i-e fo1-11l;:I ;iild 11l;itlle-i~ i t ro t l~ ic tor>-
matical studies. 'l'hey iilc:lucle a p i ~ r c l y  tlesc~.il>ti\-e 
account  of tile c1et:~ils of inacliii~crj-,  p:cfac.e'il by cliapters 
oil t h e  forms rtncl uses of tIr;ln-i~?g i~ls trunl i . i~ts ,strtieinents 
of t h e  pi-upel-ties of t h e  materials of enginecriilg construc- 
tion, ant1 of the  \-arioils fol-nis of joints ant1 fas te~ i ings ,  
such as  r i ~ e t i n g  ailti bolting. 'i'hc book is very exc:e],-
t io~lal ly  ~vell-illusti-ateti, anti ;ill the  iriil~ol-tant eilgr;irings 
are made  t o  a s tated scale, so  that  i t  is easy t o  ascertain 



-- - - - 

SCIENCE. Vol. XXIII. No. 574 

t h e  dimensiuus, as  well as  t h e  propol-tions, c)f t h e  par t s  
represented.  'l'he different shapes adopted for  shafts  of 
~ n a r i n e  engines and  their accessories, cranks ant1 rod<,  
eccentrics and  cams;  toothed gearing of all usual Irintls; 
stuffing boxes and  joints; valves and  cocks a n d  l~unlps ,  
ant1 o ther  ~-ilinor parts ,  ar:: all n-ell-t1escril)ed and finely 
i l l~ i s t ra ted  before t h e  constr~l .c t io~i  engine> anti boilers of 
is studied in larger plans. 

1)ra~vinijs a!ld descriptive t e ~ t  exhillit t h e  forms ant1 
l ~ ~ - ( ~ l ~ o r t i o n stlie and  of all i tsof model-11 marine boiler 
apl)urte~lancees; ~ v l ~ i l e  in this co~inec t ion ,  t h e  fuels and 
their  compositio:2, t h e  properties of s team,  and  t h e  
e c o n o ~ n i c s  of steam-~u;ilri~lg-,are  presented in a s i n ~ p i e  
manner .  Sinlilar ~ilctllotis I~I-e adopted in the  t r e a t ~ n e r l t  
of tile nlarine e ~ l g i n e ,  ancl t h e  inost recent  types a1.e fully 
descr i l~ed .  

No attelrlpt is 111ade t o  give t h e  matlienlatical p1-ilici-
pies iilvolveci i11 cons t ruc t io~? ,  or t o  teach t h e  2rt o f  
desig~l i l lg  and  !~ropo~--+ioiling tlie engine,  t h e  boilel-, :~11(1 
their  accessol-ies. 'I'he 1>0(1li has lit t le ra lue  t o  the  
engineer;  bu t ,  as  ail introt-luctio~l t o  t h e  serious stiltly o f  
t h e  steam-engijle for iliarille purpores, it is adrnira1)le. 
'I'lie authors  a n d  p ~ ~ l ) l i s l ~ e i - s  (lone their work \yell, llavc 
ant1 we have rarely seen a finer piece of tech~lical  i~oolz- 
making. Paper ,  press-~vorl;, and  Ijintling a re  good,  ant1 
its il lustrations anlong t h e  very best  thnt  T\-e Iiavc el-er 
seen i11 this depar tn~e i l t  of l i terature.  

M i < .  H e s n ~C .  ~ I E R c ~ I ~ ,  C:i~ratortlie n e ~ v l y  appointeci 
o f  i imericall  ant1 Prehistoric Archzologp  a t  t h e  l\luseu~il 
of the  Uni~-ers i ty ,  tleliveretl ail adtlress on " 'The H u r n a l ~  
a n d  h ~ l i m a l  Kenlains in tile 1200!<out and Nickajack 
Caves a t  C h a t t ~ n o o g a ,  'l 'enii.," before t h e  K~irnismatic  
and  Antiquarian-Society of I'hiladelphia, on tlie evening 
of J a n .  4. hlr .  hlercei- referred t o  tlie importance of  
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c a r e  explorations in  European a rchzoiogp ,  a n d  s ta ted  
t h a t  t h e  one fact  t h a t  we gatlier is t h a t  early illan d ~ ~ - e l t  
in ca\-es. I , i t t le c a r e  hunt ing  has  been done i11 th i s  
coluntry, chiefly 1,ec:ause Amel-ica.11 archzeologists have  
gone wilt1 eyer relic:^," and mounds and cliff d ~ v e i l i ~ l g s  
hat1 di\.erted a t t en t ion  from o ther  es:l~lorations. T h e  
speaker  re\-ie-,ved tlii: ~ v o r k  (lone in examining c a r e s  ill 
th i s  country,  s~i.c.11 as the  investigations made  by  Professor 
Rogers  zit I ) tu-ha~n (:::ve and  Waltleman a t  Chikies, as  
well a s  t h e  Port  ICe~nledy" ljone hole " exploretl 1,p 
I'i-ofcssor C'cpe. .I grea t  scan t ines !~  of animal reivlains as  
compareti \vi?li i;in~ilai- caves in Europe  characterizes 
. in~eric; in  (:ares, anii this is a c c o u ~ l t e d  for  ljp t h e  tliifer- 
ence in t h e  contlitions. '['he J,oolrout Cave a t  Chat ta-
~ l o o g ah e  regr:r:l(,d ai: typical.  'I'he floor of tlie cave, like 
tha t  of Ixaily of t h e  o ther  cal-es in i ts  vicinity, had  been 
t1isturl:ed d u r i ~ ? g  t h e  \\-ar of tlie liebellion 1,)- work me^^ 
engagetl in c!iggi.jng nitrous ea r th  for  t h e  manufricture of 
g i . l~ l~ j (~~vder .FIe tallretl 11-ith t h e  lrlen who had been 
eiigaged in th i s  ~vorl:, n~i i i  I tarned f rom t h e m  t h e  portion 
of tile flo:?~-\ ~ - h i c l ~  n o t  'I'he bo t tomthey had c1isturl:ed. 
of tile cave containetl a nir:ss of i iuinai~ and ailinla1 refuse. 
'I'lle iioor T T - ; ? ~  diritlccl i ~ i t o  sec t io~ls  1jy the  csp lore r ,  ant1 
each f r a g ~ ~ l e n t(:i bone,  pot tery,  01- s tone  n-as marked 
nit11 the  nu1211:er of tile sect ion,  and a number intlicating 
the  depth ; so t h a t  tlliilgs founcl in t h e  first foot of digging 
were ~ i i a r k e d  " one " :  i l l  t h e  i.econd, " two,"  etc .  'i'his 
~ ; o ~ - l r~1-as(::a-ricd do\vll a d e l ~ t h  of about  four feet  t o  t h e  
Ijottoin of tile aniinal d e p o ~ i t s ,  and  t h e  con ten ts  appeared 
ent i rely ho:nogeneou:;. 'The remains n-ere Indian through- 
(jut,  ant1 decorated pot tery ~ v a s  fount1 in tlie lon-est par t .  
S o  intlic:~tio~l of ~)a l i ro i j t l~ ic  ofman,  1101- of pygmies, nor 
any one except  t h e  familiar I~ lc l ia~?  discovered.was T h e  
l)c~ilesxnd shells have I3ee1l identified ljy Prof .  17. 1 )  
Cope, and I-eveal t h e  follo\i.ing fauna :  Deer ,  opossum, 
lynx, squirrel,  r a l ) l~ i t ,  ba t ,  peccary, raccoon,  marmot,  ~ l - a t e r  
tor toise ,  s o f t - s l ~ e l l ~ dt o ~ t o i s e ,  sucker ,  garfish, spadefoot  
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