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The perforatorium of the ripe spermatozoon 
tapers off i n  the form of a corkscrew. I n  
Ringer's fluid i t  swells into a bleb-like process 
and as such is figured by Duesberg and 
Norse. The tail has two movements, a whip- 
like lash and a twirl, its base being used as a 
pivot. These two movements whirl the sper- 
matozoon forward in a corliscrem fashion. I t  
may be noted that the lashing movement of 
the spermatozoon tail is directly comparable 
to the waving of the axial filament within the 
spermatid. 

I n  conclusion I wish to emphasize the fol- 
lowing points drawn from this and frorn my 
previous paper : 

1. As far as nuclear structures are con-
cerned tlie study of fresh material coi~obo-
rates, i n  many interesting details, the observa- 
tions made i n  fixed material. Eoth niethods 
are necessary for a proper understanding of 
the structures. Our present fixing methods, 
however, are useless for the study of cyto-
plasmic and mitochondria1 structures and 
should be replaced by the study of fresh ma- 
terial. 

2. '' Physiological " salt solutions are more or 
less injurious to the cells studied which are 
normally bathed by organic fluids, i. e., liquid 
colloids. 

3. Puncture of a cell by a needle causes ir- 
reparable injury. When the injury is slight 
i t  a t  first hastens th'e normal reversible 
changes in  the physical states of the colloids 
i n  the cell but soon transforms them to an ab- 
normal condition from which tlie cell does not 
recover. 

4. Injury to the cell is always followed by 
swelling accompanied by an increased inhibi- 
tion of water. 

5. A tension exists in  the cell during di- 
vision which is immlediately lost when any 
part of the cell is torn. 

6. Anlceboid activities are prevalent among 
the germ cells. I n  this way extensive move- 
ments occur within the cysts of the testis 
follicle. Wh~en set free in  a liquid medium, 
the amceboid processes are very soon retracted 
and the cells assume a spherical shape. 

The movement in waves of the axial fila- 
ment of the spermatid starts at  the conical 
knob on tlie nucleus and accompanies the un- 
coiling of the filament from the surface of the 
Nebenkern. 

7. Thc staining of the lnitochondria by 
Janus is probably not due to a chemical com- 
bination. I n  time the stain fades out of the 
cell. If  the stained structure be brought into 
imznecliate contact with a liquid i t  is washed 
out almost immediately. 

8. Janus green, if used in sufficient con-
centration, will stain thc nuclear struct~~res.  
The dye is reduced to the red safranin even 
in the presence of abundant air. This has 
been observed in all stages of the germ cells 
and also in motile spermatozoa. Such cells, 
however, soon die. Dead cells take up the 
blue stain readily, the nuclear structures 
showing beautifully. 

9. Janus green, being a basic dye, coagu- 
lates albuminous substances. I n  living cells 
this coagulating effect is very noticeable. 
The stain, therefore, can not be used as the 
sole means for identifying mitochondria. 

10. The mitochondria, in the Orthopteran 
germ cell, are i n  accord with those studied by 
the Lewises3 in t l ~ e  tissue cells of the chiclr. 
They can not be classed as persistent struc-
tures. They pass from a granular stage into 
strands; they may coalescc into homogeneous 
masses; they disappcar and reappear and must 
be merely changes in physical states of the 
colloids which compose the cytoplasm. 
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SOBIE NEW CASES OF APOGAMY IN FERNS. 

PRELIMINARY NOTE 

SEVERALcultures of Asp id ium tsussimense, 
Pellcrra adiantoiclis and Lastrea c7~rysoloba 
mere inade beginning June 25, 1914. The 
spores were sown on sphagnum, which was 
first placed in small stender dishes, saturated 
with a one-tenth-per-cent. Enop's solution, 
and then thoroughly sterilized in an oven. 

3 M. R. and W. H. Lea-is, "Mitochondrja in 

Tissue Culture," SCIENCE,.KT. S., XXXIX., p. 

330, 1914. 




S o  f a r  as  I have beell able to  observc, noth- 
ing unusual occurs i n  the early stages of 
developrncnt of the prothallia of any of the 
three species. The prothallia of Aspidiurn  
tszrssirncnse and of Last?-ca chrysoloba, grow 
to a large size and are typically heart-shaped. 
Thc prothallia of P r l l ~ v a  arlinntoirlis are 
much smaller and ill some rt3sl)ects resem- 
l ~ l e  those of P e i h u  atropur.p?~r.ea,i n  which 
species 1described apogamy i n  1910.l Anther-
idia arc pro;Laccd i n  large numbers on many 
of tlic prothallia of cacli of the  thrrc  specirs 
hcre uniler con.iiclcration. Thc antherozoitls 
are  activrly motile and appear to be liorrnal i n  
cvery respect. Archegonia havc been ob-
served on some of the prothallia of Lastrea  
c7zr~jsoloba. 

On the well-clevelopecl cushion of the pro- 
thallium of Aspidiurn  tszcsssimens~, usually a t  
some c1ist:lllcc back of llle apical notch, a 
nulnbcr of 1,apillatc projections appear. These 
projections frcqucmtly occur i n  group". Some-
t i m a  eacli coiisists of a single cell, hu t  more 
frcqucwtly of' n single row of ccllls. I n  this 
poriioli of the pro-tllnllium, uiuall!: after bile 
17roiections have been Jormrtl, a ~ o n l p a c t  inass 
of cells appears which dcvclol)s into a n  embryo. 
dt an early ? t :~ae  in  t h e  f01'mation of thi4 
ngogamous ernbryo, tracllcids are  produced. 
The  devclol~ing embryo never produces a foot. 
Thc prrniary lcaf as a rule is formed i n  ad- 
vallce of the root. The stem appears 
latc.r than leaf alld tile root. F~~,~ while 

ilic cirlbryo is very young. numerous scales 
appear on the pctiole of i ts  primary leaf. 
Tllcse reseinble thc1 scales so characteristic of 
the mature sporopl~yte. 

The  grothallin of P e l l ( ~ n  ccdia~tfoidis also 
produce rrnbryoi apogamously. Tlie tlcvel-
opmelit of the c31nbryos appears to  be 
similar to t h a t  dcscribcd in lriy i?revious Papelr 
fo r  that  of Pallma afropvrpurea.  111 a number 
of ~ a s e s  i n  my cultures the embryo has already 
fornlcd the leaf and the primary root. 

TITkien the embryo of Lccs-lren chrysoloba is  
tiboll+ to form, a small l i d l t  region appears 
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of my cultnres the apogamonsly prod~lced em- 
hryo has just begun to project above the  sur- 
race of the prothallilxm. Enibryos developed 
from a fertilized egg have not  been found. 
\\'hen prothallia-bearing archegoitia arc pl i tc~d 
in a drop of water on a slide and examined 
microscopically, the  archego~iia can be ob-
servetl to open, but  anthcrozoids do not appear 
to he attracted to theni. 

Wliilc the protl~allia of these species of 
ferns mere being grown, mnncrous cultures of 
otlicr species maintained untier the sarne con- 
clitiorls of nutrition, light, temperature and 
n ~ o i ~ t u r e ,contained prothallin hearing anther- 
idia slid archegonia, ant[ in  some cases em-
tjryos were prod~iccd upon tllesc prothallia as 
:I reqnlt of ferlilization. W. N. STEIL 
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TI-JEsixth atln11:~l 111eetitig of the Pllarmacolog- 
icnl Socjety Mas lield nr St. Louis at  W:ishington 
rTni,7erqity 31edictt, School on Deeemhcr 27-30, 
1911. *llere uere fi,e 5clenlific sessions, of 
{heln beillg joint lneetiugs n i th  the "ther 
~ I C ~ S  of Arnelie:rn o f  tile T ~ c d e ~ a t ~ ~ n  Sorleties for 
Cupcrinlei~t:~l Eiolog~ , the Pl~yqiolog~calSocjrtp, 
tllc B~ochernical Socgetg and the Soclcty for Ex-
~)erirnenIal Pathology. 

The follol%ir~g oliiccrs nere c~lrcteci in thc 
Phi~~rnarologic~J  the 1915:Socrety for jcar  

"'f"""il' : "''l Soll"":'"n. 
Sccrctctry : John A ucr . 
Trea,izc?er: Wm. deR. MacNider. 

membrls  oS Ihe 01,7, C t I :  Worth ITale 
and D. E. ,Jackson. 

~ e m ~ e r s h l p~ ~ ~ ~s. ~ i t t (term~ ~ :J. >feltscr 
p ~ l ~ l ,  

ETec'tzort of New M~?nFo.s:T l ~ ePollowjnq candi- 

dates vc.ere a p p r o ~ e d  by t l ~ e  mc~nbership corn 
mitteo, passea by t11~'connril anit elccted by the 
5ociety: Dr. F. C Bocht, Tinivrrsity of Chicago; 
Dr. W. TI. Brovct~, 12ockefcllrr Institute; Dr. 7. 
L. 	Gates, Rockefeller rnstltutp. 

Tho ait~nrlmree leas excellent, hut the eastern 

bctweea tile apical and t-c cusllion. rra. section of the country mas not as well roplcscnted 

this region the embryo is developed. In all eOuld be desired. 
The serentific sessions wrre opened on Monday, 

3 Rot. Cr'tr?., 42, 400-401, 1910. Decenlber 28, a t  9 A.M. by a joint merting of the 
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