
SCIENCE 


When school science has this outlook i t  will 
lie closer to the human heart than i t  does a t  
present, and a common bond of sympathy will 
be formed between 'all who are guiding the 
growth of young minds f o r  both beauty and 
strength. So will the communi~y of educa, 
tional aims be established and the place of 
science in  mode'n life be understood by a gen- 
eration which will be entrusted with the task of 
making a new heaven and a new earth. I f  
these trustees fo r  the future learn to know 
science in spirit as well as in  truth we may 
look forivarcl happy confidence to the 
socia: structure they u.21 build, in w!lich h o w l -  
edge will be the bechock of springs of action 
and u~isdom mill make man the worthy monarch 
of the worl2. 
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MANYteachers of protozoologg and inverte- 
brate zoology use frogs fo r  the purpose of ob- 
taining intestinal protozoa for  class use, but it 
does not seem to be generally known that the 
tadpoles of f ~ o g s  end toads are even more val- 
uable than the adults as sources of material. 
Unfortanatelg tadpoles ale most abundant late 
i n  the spring and in early summer vihen classes 
are usually not in  session, bat  two species of 
frogs that are more 01. less common thronghont 
the United States pass tivo or more seasons i n  
the tadpole stage and hence are as~ailable i n  
the autumn and, i n  the southern par t  of the 
country, a t  any time of the >ear: these are the 
green frog, Rcinn clamiln~zs, an8 the bnllfrog, 
B. cc~fes6ic111a.The fornler is common " i ro~~gh-  
out easteril North Amerca, inh$biting swamps 
and large and enla11 poncls; the latter has a 
similar d i s t ~ i b ~ ~ t i o n  is limited to swampsbut 
and the larger and deeper poncls. Tadpoles 
should be looired for in t h c ~ e  hsibi~tats. The 
identificarion of time, co f a r  as their use as 
material for  intestha1 protozoa. ie concerneci. 
is of little in1;2ortance, but it may be stated here 
that the tadpoles of the iwo species are very 
slmilar and dilJculc to distinguish from each 
other. Full de5zriptions of them are given by 

Wright (1914). A breeding place once found 
will serve as  a sonrce of supply year afler 
year. Sample tadpoles should be collected 
some time before the class meets so as to cleter- 
mine the incidence of infection and numbers 
present of the various species of protozoa, since 
this varies from year to year. The specimens 
for  class nse may be collected several days 
before they are needed but  shonld not be kept 
in  the laboratory for  more than a meek or two 
since they tend to lose their infections under 
laboratory conditions. The writer has found 
dkhes about ten inches in  diameter and t h e e  
inches deep containing a qnart of t ap  water 
to be suitable f o r  about twenty tadpoles each. 
Thc dishes shonld not be covered with glass 
plates, but the water should be'chnnged every 
day or two. Tadpoles mag be Billed very 
quickly, as  adult frogs usually are, by destroy- 
ing the brain and spinal corcl with a heavy 
nezdle. The ventral body wall can then be 
opened from Lhe anterior to the posterior end. 
The intestine is coiled within the body cavity, 
being several hundred millimeters i n  length. 
The rectum, or posterior portion of the ali-
mentary tract, is tightly coiled ancl is separated 
from the intestine by a constriction. The dif- 
ferent species of intestinal prolozoa are 
definitely distributed within the intestine and 
reeluoi. The anterior portioii of the intcstine 
is inhabited by  a flagellate, Ginrdin agilis; in  
various parts of the intestine and rec tua  Etlda-
mceba ranarum nlay be found; the rectnra is 
the principal habitat of twb genera oil ciliates, 
Opalinn and ATyctotizerz6s, of two genera of 
flagellates, T~ickontonasand He~.amitzbs,and 
of several green flagellales resembling members 
of the genera Euglena and PWacus. To study 
any  of theqe speeies in  the living condition, 
the part  of the digestiro tract containing {hem 
should be teased out i n  a drop of 0.7 per  cent. 
salt solution and covered with a corer glass. 
Any of the species mentioned can be f o ~ ~ n d  
with low magnification, such as obtained wiEh 
a 16 mm. objective aiid a number 5 ocnla?. To 
study the details of most of these protozoa, 
howevei; the Xchaudlnn iron-hamotoxylin 
method is necessary. This i n  brief is as  fol- 
lows: Spread the intestinal or rectal contents 
in  a thin layer over about one half the area oE 



a 3x1 glass slide. Before this has a chance to  
d ry  drop i t  face dournlt-ard into a dish con-
taining Schaudinn's 'fixing soluij.on. This is 
made u p  of a saturated solution of meYcuric 
chloride i n  distilled vater,  200 c.c.; 95 per 
cent. alcohol, 100 c.c.; and glacial acetic acid, 
15 c.c. Leave in this solution for  about ten 
minutes. The slide should then be treated by  
the well-known iron-hzmotoxylin method (70 
per cent. alcohol plus iodin, 30 minutes TO 24 
hours; water, a few minutes; four  per cent. 
aqueous solution of iron a . l~~m, 1 to 4: hours; 
rinse in water; 0.5 per  cent,. aqueous solution 
of harnotosylin, 4 to 24 hours; ~ i n s e  in  water; 
differentiate in  't7i7o per cent. iron alum ; wash 
thoroughly; dehydrate ; mouat).  

Ciardlu ccgilis inllabits the anteltior portion 
of the intestine. First observed by ICunstler 
i n  1882, i t  has r e c e ~ t l y  been studied! i n  detail 
(Hegner, 1923). When alive it looks like a 
minute, slender tadpole 'and nndmgoes ex-
tremely rapid mrigg1,ing movemenis which no 
dott'si suggested its specific name. When fixed 
and stained a s  snggested above it. exhibits 
bilateral symmetry, with In-o nuclei, four pairs 
of nagella lvi'th intracyt,oplasmie portions, a 
paix cf axostgles, ancl one or sexreral para6asa.l 
bodics. ilnother species of t.liis genus, Giardia 
lanzbllcc, occurs in  abont 1 2  pel- cent. of human 
'beings (FIegner and Pagne, 1921). This spe-
cies, which 11as been carefully stndied and 
described by Simon (1921, 19221, is considered 
by soxe  t o  So responsible for  sekous intestinal 
disturbancca, but may be present in  appmently 
healthy persons. 

TricJzo~.;zo:zus ats~lustu is confinecl principally 
'to the rectum, alihougb i t  occurs occa.siona1l.y 
in  the intestine of tile tadpole. This flagellate 
may be recognized by its jerky mowment. 
T;iTilen the living animal is examined ~ i t h  high 
magiiificalion its ac.ti~-e nnzulating membrane, 
along the onter edge of ~-,-hich iis fastened a 
fiagalPL1m, can 'se seen; mtves of nlot,ion start 
a t  tb.e anlexjor end and pass postei5orly to  itl~e 
end of the body. Such a n  undu.lating mem-
brane is characteristic of certain parasitic pro- 
tozoa. The pojnted extension of the rod-like 
axoskyle may also be wen p~*otrading from the 
posl-r io~~cnit. When fixed ,and. stained a single 
nncl:ins, lllree anterior flagella, the nndulating 

melnbrane, auostyle and moutll clearly re- 
vealed. A species of l'vici6o?~zo?~as,T. horninis, 
that occurs in  man is similar in  appearance to 
that in  the tadpole 'but does not stcin well and 
hence its structuye is difficult to determine. 
Trichomonads that have been recorded from 
n ~ a nare 2'. honzilzis, i n  'the intestine; 2'.vagicza-
/is, in 'the vagina; and 2'. bzcccalis, in the mouth. 
The intestinal form has been found in about 
three per cent. of the human beings examined. 

Iiesnn;itzts i ; z tes l i~ol i s  is a very minute spe- 
cies with tv7,0 nuclei, and four  anterior and TWO 

posterior flagella. It is a n  active ST+-immer and 
moves rapidly 2,cross the ~nieroscopic field. It 
differs fron: Tricizomonns in the absence of a 
mouth ancl probably takes i n  its food t h r o ~ g h  
the surface of the body. No species of this 
genus are known from nzan. 

Nyctot7ze?2 ~ s  cordlformis is a very large 
ciliate that is often found i n  the rectum of 
tadpoles. It appears to be a scavenger* and 

primary life procexes. il ~pccies  of this 
genus, ii. jabn, has been recorded f1'3m xnm. 

Opal inn  ranarzlnm is also n large ciliale that 
is n frequent inhabitant of the rectum of tad- 
pole;. This ancl other species of (Pj>ali)~.nthat 
also mny be encountered in this hal19;at are  
especially interesting b c e a n s m f  their pcly-
nuclear eondit8ion ,and a'oscnce of a n  oral aper- 
ture, food being absorbed 'through the body 
wdl .  The variations i n  nuclear mniber and 
ot;.uct,ure i n  variou.s members of the Opalinidie 
are of p n r t i c ~ l a r  inlercst (PIetcalf, 1914). Thc 
value or" these p:.otozca v i t h  respect to prob-
lem; of geographical distribuiion has been em- 
phasiz-d by ?<Xetcal£ (in press). 

Balu.i~iicli.zi?:a e?a:o:oo,n is a n  inhabitant of the 
rectum of certain frogs. I t  has not been found 
by the 7;vritsr i n  tadpoles, but pro'hnhig occurs 
in  rthm in certain localities. I t s  mouth is sitn- 
ated near the anterior end! i a s t e ~ d  of forming 
s 131-ge conspicuons crescent near thc center of 
the body as i n  Nyctolherz~s ,  h human species 
of Balai%2idlzt,nz, B. coli, although not ver? 
common, is sometimes ?.cry pathogenic, cau3ing 
intcs:inal u!oez.s anit freclneutlg biirlging about 
the 2eath of the host. 

E:~&anieSnra?&c!rumis a species that is often 
abunc!"nt in tadpoles. I t  is of particular in-
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terest because of its close resemblance to E. 
histolytica, which causes dysentery in  man, and 
has 'been found in about nine per cent. of mall 
human 'beings examined. 

Recezitly the writer has discovered Euglena- 
like flagellates i n  the rectum and intestine of 
tadpoles. One species has many of the char-
acteristics of free living Euglenae including 
green chromatopbores, a reservoir and a red 
st,i,gma. This species possesses three flagella. 
Another species resembles Eztgle,na spirogyrca 
and  a third species is similar to Phaczls pleztro- 
pzectes. 

The following references contain detailed 
information concerning some of the crganirims 
mentioned aho1.e : 

Tadpoles. Wright, A. TI., 1914. Pub. 197, 
Carnegie Inst.. of Wash., pp. 1-98. 

Intestinal protozoa of frogs and torads. Dobell, 
C., 1900. Qzlar: Journ. Uio. Soi., 53:  201-266. 

Intest,iilal protozoa of man. Dabell, C., and 
O'Connor, F. W., 1021. Pp. 1-211. 

Intestinal protozoa of man. Hegner, R. W., 
and Pagne, G. 'C., 1021. Xcientifio Xontitly, pp. 
47-52. 

Intestinal protozoa of man. Xegncr, R. T., 
and Cort, W. W., 1921. Pp. 1-72. 

Giardla ngilis. Hegner, R. W. Amer. Journ. 
Eygiene,  2: 435-441. 

Giardia lanbblla. Simon, C. E. Anzer. Jowrn. 
Hygiene, 2 : 103-434. 

liicho?~tonns czcgustn. Koloid, C. A,, and 
Swez>-, O., 1915. PTOC.An~er. dead. Ar1.9 a,r~d 
Sci., 51.: 259-318. 

Nyotoths~us cordifo~mis. Bezzenberger, 0. 
190.1. 	 A?ch. f .  Prot:'st., 3: 138-174. 

Opalinn .ro,izanc?,:.. Xetcalf, X. X,, lg03. Arch. 
f .  Pro-Sist., 13: 195-375. 

0pali:la rancrtcrn. P~letcalf,31. M., 191d. Zoob. 
Auz., 44: 533-841. 

BaZnntidiu~nz entozoo??. Eezzenberger, Q., 1904. 
Arch. f. Protist., 3 :  138-174, 

R.JT. EI~GGKEE, 
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SC!EKTIFIC EVENTS 
A~,~XAl'dDEP\SMITH 

THE New York Section of the American 
Chemical Society having appointed a com-
mittee, consisting of Professoi~s Thomzs B. 
Freas, Ralph I-I. ITcICee and  James Tiendall, 
chaiiman, to c2ranr n p  resolutioiis in  memory 

of the late Professor Smith, the following reso- 
lutions were prepared and approved by the 
section on October 6 :  

Thereas, By the death of Alexander Smith at  
Edinburgh on September 8, 1922, the ilmeriean 
Chemical Society has been deprived .of a past 
president and ,the New YorB Seetion has lost one 
of its most highly esteemed members: 

And wheyens, Although the w-ork of Alexalder 
Rmith as a teacher, a8 an administrator, and as 
an investigator in chenli~trg survives as an en-
during monument to his nanie, yet it  b noile the 
lem our privilege to put on record in the minuter; 
of the section our sincere appreciation of his out- 
standing scientific genius and of his rare por-
sonnl intesritg and 0hai.m; 

Be zt ilhere/ore resolz'ed, That the Ke~v PorIr 
Beetion or^ the Anlerican Chenlical Society express 
its profound regret a t  ,the passing of 'this distiu- 
guished leader in chemistry, who by his labors 
has added luster to science both in the land of his 
birth and in the land of his adoption; 

And be it jzi~ther resolc~d, That copies of this 
memorandum be forwarded to his v#iiiom and to 
his sister, with the respsctfu: ~~i l?pa thgof the 
section. 

T i i E  TOTAL SOLAR ECLIPSE OF 

SEPTEMBER 2 1 


DR. A. C, D. CROMALELIN,
wiiting i n  Nature, 
says that the fai lwe of the Christmas Island 
eclipse expedition is a great astronomical dis- 
appoinlment. 3Tessrs. Jones and Melotte have 
devoted ten months or more Lo it, and hoped to 
secure useful photomelric results fo r  conneotng 
the northern and southern stellar magnitude 
scales in  addition to the eclipse work. The 
climate, however, proved unexpectedly unfavor- 
able, and practically nothing could be done. 

On he other hand, the conditions appear to 
hase been ideal right across Australia, and en- 
thusiastic reports have come from l~7011al (TTTsst 
Coas-c)? Corclillo Do~vns (center) and Goondi- 
~vindi  and Stanthorpe (Queensland) . The 
Einstein problem was studied a t  Wollal by the 
Lick Observatory party under Professor Camp- 
bell, and that f rom Toronto under Professor 
Chant. Nr. Evershed also finally selected this 
station i n  preference to the Maldives, and is 
believed to have undertaken the same investiga- 
lion, in addicion, doubtless, to spectroscopic 
work. Profe,,eor Dodvve!l, the government as-


