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eluding the Hydocharidea:. Gnder the 
Glumiflorae the grasses (Gramines) are de-
scribed as having a solitary carpel, which is 
certainly an error for the three-styled genera, 
and probably so for those with two styles. 
EIackel's arrangeinent is followed. Curiously, 
in the segges (Cyperaceze) the carpels are de- 
scribed as 'three or two.' How these two 
views as to the nature of the pistil can be 
harmonized is difficult to nialre out. 

The palms and aroids (Principes and 
Spathiflora: of Engler) are united into the 
' series ' Spadiciflora:. A curious typograph- 
ical error occurs on page 250 (and is repeated 
on page 256) where the nuniber of species of 
palms is given as 11,000! The treatment of 
the remaining groups (Farinosze, Liliiflortz, 
Scitaniinea and hlicrosperni~) is in all es-
sentials in accordance with that in Engler's 
' Syllabus.' 

The final chapter is devoted to a general 
review and to suggestions of affinities between 
the groups. This has not been well wrought 
out, and the student will be niuch confused by 
some of the statements. For exaniple, while 
we are told that ' the  Glumiflorze represent a 
primitive type,' and 'we niay regard then1 as 
the stock from which the higher series have 
been derived,' we are told over and over again 
that the grasses are highly specialized. The 
diagram at  the close of the chapter, while 
helpful in enabling us to understani; the au- 
thor's position, will scarcely help the student 
to an understanding of nature. According to 
it there are three monocotyledonous phyla, viz., 
(1) Helobiea:, (2) Pandanales, Spadiciflorze, 
(3) glum if lor^, Farinosze, Liliiflorze, Scit-
aminea:, illicrospermz. 

Throughout tho boolr, ' order ' of Engler is 
given as 'series,' and ' family '  as 'order,' in 
deference to time-honored English usage. 
Here again we prefer the Gernian practise. 

The book will be useful, and while i t  has 
defects, i t  is the result of niuch painstalr-
ing work, and niust prove helpful to other 
worlrers. 

C H ~ R L C SE. BESSEP. 

DZSC'C-SS'IOA- AiVD CORRESPONDENCE. 

CURRENTS O F  THE NORTH PACIFIC. 

To THE EDITOROF SCIENCE:I read with in- 
terest Dr. Bishop's letter on the source of the 
Pacific Coast current, and the hypothesis he 
proposes to account for it, in SCIENCE, of 
September 9. 

'l'he miter,  like many others who have 
touched on ocean currents, does not rnalre 
clear the distinction between the general sys- 
tern of oceanic circulation and ocean currents 
strictly so called. 

The fornier is influenced by the rotation of 
the earth, differences of specific gravity and 
teliiperature in the oceanic mass, tides, the 
pressure of the atmosphere and various niinor 
causes. The moveinent of Antarctic water 
northward in the Pacific belongs in this cate- 
gory, and we have no observations on record 
which would lead us to believe that the niove- 
merit is other than very slow and gradual, or 
that it has any marked effect in producing the 
superficial streanir of rapidly moving water 
which we call currents. 

Oceanic currents are produced by the winds, 
by ~tmospheric pressure, and by the tides, 
qiodified by the presence of bodies of land. 
Permanent currents are due alniost wholly to 
friction of permanent currents of air like the 
trade winds. 

Dr. Bishop is quite right in supposing that 
the Kuro Siwo, like the Gulf Streani, does 
not extend across the ocean in which it orig- 
iuates. Nevertheless, the water of both, but 
~sprcially of the Gulf Stream, has been traced 
thousands of niiles beyond the point where 
the strealn, as a cu~7.erbt,has disappeared. I t  
has been carried by the prevalent winds aided 
by the oceanic circulation. 

The niost complete collection of data for the 
North Pacific together with a discussion and 
chart niay be found by Dr. Bishop in the re- 
port of the U. S. Coast Survey for 1880, Ap-
pendix No. 16, published in 1882, and to which 
little in the way of current data for the North 
Pacific has since been added. 

The northwest trades, blowing hard and 
steadily for ten months in the year, carry the 
warn1 water, which the Kuro Siwo delivers in 
mid-ocean, to the northwest coast, which i t  
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reaches about latitude 54" and there divides 
into a northerly and southerly stream. At  
this point the maximum temperature of the 
water is 68" F., but  the average about 60" F. 
As it moves down the  coast it loses its heat  
and produces the rains and fogs of the 
Oregonian region, cooling off so that  when i t  
reaches the latitude of the Golden Gate it has 
only the temperature of 54", o r  thereabouts, 
and is colder than  the  normal sea water for 
that  latitude. It continues southward as a 
cold current as  described by Dr. Rishop. 
Tha t  this essentially superficial stream is not 
due directly to the  impinging of cold Ant-
arctic water on the northwest coast seems to 
be certain from the fact  t h a t  the  temperature 
of the latter is only 32" F., while the current, 
when it first reaches the coast, is thir ty  de- 
grees or more warmer than tha t ;  and also 
that  the water of the current is  warmer i n  
latitude 54" than i t  is i n  the more southern 
part  of its course, whereas, if it was abyssal 
water we should expect it to be colder and to 
gradually warm u p  as it moved southward ex- 
posed to the action of the  sun. 

WM.H. DALL. 
SMITHS~NIANINSTITUTION, 


'M.'.~sH~KGToN,
D. C., 

September 12, 1904. 


BPECIAL ARTICLEX. 


ON THE PUPATION OF ANTS AND THE FEASIBILITY 

OF ESTABLIS~IINGTHE GUATEMALAN KELEP 


OR COTTON-WEEVIL ANT IN THE 


UNITED STATES. 


INa recent SCIENCEnumber of Dr. 0 , F. 
Cook publishes some of N r .  G. P. Goll's obser- 
vations on the cocoon-formation of the kelep 
a n t  (Ectatom,ma tuberczclatum Oliv.), appar-
ently i n  the  belief tha t  similar observations 
have not been made on ants  with enclosed 
pups.  As a matter of fact, it has been known 
for some time that  such ants bury their ma-
ture l a rv~e  i n  the  soil t i l l  they spin their 
cocoons and then, after some hours or days, 
unearth them and cleanse the outer surface 
of their envelopes. This habi t  ha8 been repeat- 
edly de~cribed for  European species of Formica, 
especially by Wasmann.* It is, of course, 

" See, e. g., his ' Vergleichende Studien iiber 
dmeisen- und Termitengiiste; Haag, 1890, p. 95 

a necessary habit, as  pointed out by Dr. Coolr, 
since the larva must  have some support for the 
threads spun from its sericteries. I n  default 
of earth, as  whem ants  (species of Campono-
t i n e  or Ponerine)  are  kept i n  glass nests of 
the  Fielde pattern, the workers tear off bits of 
sponge or toweling to spread over the  larvse 
as a support for  the cocoon. I f  such materials 
can not  be obtained, or if the l a rve  a re  much 
disturbed while spinning, they will form free 
pup%. I have seen this repeatedly i n  the  case 
of mixed colonies of our American amazons 
(Polyergus breviceps, P. bicolor and P. 
lucidus) and their slaves, and i n  Odonton~a-
chus clarus and Pachycondylu harpax ( a  
species allied to  the lrelep ant) .  The habit 
has been emphasized by Wasmann because it 
is of importance i n  his discovery of the inter- 
esting relations of Formica to  the  parasitic 
beetles Lomechusa and Aten~eles : 

Both Lov~echusa and Ate?laeles larvs? are assisted 
in their pupation by their hosts, exactly as are the 
ant 1ar.i.z. The adopted larva is placed on some 
soft sand, and while i t  moves the anterior portion 
of the body slowly to and fro, i t  is  surrounded 
with a ring of earth, which is soon built over it 
like an arched roof. Within this the adopted 
1ar.i.a spins a very fine web which merely keeps the 
surrounding sand particles together. 

This is the critical moment in the development 
of the Ate~neles and Lonzechusa. The ants are in 
the habit after a few days of unearthing their own 
1ar.i.a which spin a dense, tough cocoon, in order 
to  cleanse and stack up the cocoons. They at- 
tempt the same with the adopted larva, unfortu- 
nately, since they are thereby prevented from 
pupating and perish, if they are not again buried 
and left to themsel~es. Only such adopted larvse 
de%elop, as are forgotten by the ants after they 
have been embedded. For this reason I obtained 
only one imago from thirty Lomechusa 1ar.i.z and 
not a single one from more than fifty Atemeles 
larva. 

I n  this connection it is perhaps timely to 
call attention to the  fac t  t h a t  C. Janet* some 
years ago emphasized the  bearing of t h e  pres- 
ence and  absence of the cocoon i n  ants  on  the 

et al., up to his recent article: ' Zur I<ontro.i.erse 
iiber die psychischen F'tihigkeiten der Ameisen,' 
Zatur und Bchule, Bd. 3, 1904. 

* ' Les Fourmis,' 80c. 2001. de Fmnce, Conf. 28, 
Fdv. 1896, Paris, 1896, pp. 3, 4. 


