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nevertheless has a relatively restricted distribution. 
That the malarial parasites of birds offer an excel-
lent and easily available substitute is not generally 
known. 

Infected birds may be secured almost anywhere. 
niIost small birds are probably susceptible, but of all 
the common types English sparrows are perhaps the 
most easily caught and kept in the laboratory. For 
methods of trapping Farmers7 Bulletin No. 4932 may 
be consulted. Diagnosis of malarial infection can be 
made either by finding the parasites in stained blood 
smears, or by subinoculation of blood into clean birds. 
When the incidence of infection is low, as seems 
usually to be the case, chronic infections may be often 
detected by dividing the birds into pairs, and then 
injecting a t  least 300 cmm of blood from each bird 
into the other, together with enough isotonic citrated 
salt solution to prevent clotting. Full directions for 
doing this may be found in an article by the author 
cited below.3 Even the larger birds may be infected. 
The autthor has found the common starling (Stumg~cs 
vulgaris) and the purple grackle (Quisca,lzcs quiscula) 
occasionally infected with a strain resembling Pbas- 
modiuUmpraecox, although these birds have apparently 
not previously been reported as  hosts." 

Malarial infections in birds may be used in a num- 
ber of ways. Since they undergo exactly the same 
stages as the human malarial parasites they furnish 
excellent material for  life-history studies, and Plns-
modium cathemerium, with a clearly defined asexual 
cycle of twenty-four hours, illustrates periodicity very 
well. Since three of the six (or seven) species of 
avian malaria differ anlong themselves vely much as 
the human malarias do, they may also be used to 
illustrate the specific differences of the latter. De-
scriptions of all these species are given in the papers 
cited 6, 7. 8p @ 

One of the most interesting phenomena in all para- 
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sitology is the formation of microgametes from micro- 
gametocytes, and this can be very readily observed 
if a drop of heavily infected blood is mixed with a 
little physiological saline solution and watched for 
fifteen or twenty minutes under the oil immersion. 

For the study of the course and pathology of a 
malarial infection canaries are very suitable, since 
they are virtually always free from such infection to 
begin with. The effect of quinine and plasmochin 
treatment is also interesting to follow, and the pro- 
tection which a chronic infection confers against 
superinfection is easily demonstrated. I n  all these re- 
spects malarial infection in birds closely resembles 
that in man. 

There is also the further advantage that study of 
the avian malarias might interest more students in 
using them as research material, if it  could be widely 
carried out, and that as a result our knowledge of 
both bird and human malaria might be increased. 

DEVICE FOR CONSTANT FLOW OF LIQUIDS 

RECENTLYI found it necessary to evolve some sort 
of mechanism which would give me a constant flow of 
liquid from a container. 

L I 
FIG.1. A, container; B, container; 1,surface of water 

in container (B) ; 2, surface of water in container (A) ; 
3, float; 4, siphon. 

Q Paul F. Russell. l l Avian Malaria Studies. 7'. Plnsnw-
dium capistrani, n: sp., an Avian Malarial'Parasite of 
the Philippines," Phil. Jour. Soi., 48: 269-287, 1932. 



The mechanism naturally had t o  get around the fact 
that as liquid flows from a container the head is 
diminished and consequently the rate of flow de-
creased. 

The use of a float valve in keeping a constant head 
was not satisfactory, so the siphon principle was em- 
ployed and later modified to the form described as  
follows : 

(1)Secure a container (A) of fairly light material 
which is large enough to hold the liquid that is being 
used. 

(2) Fashion some sort of float which will rest on 
the surface of the liquid in the container. It must be 
a flat float which will not turn over. 

(3) Run the short arm of a U-shaped siphon tube 
through the center of the float so that one end of the 
tube is submerged and the other (lower) end is out- 
side the container. The height of the U must be great 

enough so that as the liquid is siphoned off and the 
float sinks the tube will not strike the lip of the con- 
tainer. 

(4) The arrangement above will give a fairly even 
flow, providing the depth of the liquid is not great, 
but in order to give a n  unvarying flow the container 
of liquid (A)  must be floated in a second container 
(B), so that as  the liquid is siphoned from (A) it  
decreases the weight of (A) and causes it  to rise in 
the water in  container (B).  Thus the tmo ends of the 
siphon are kept a t  exactly the same level throughout 
the process. 

The apparatus has been described very roughly, 
and it  is necessary to watch the balance and points of 
contaot so that the rising and dropping of the floating 
bodies is not hindered. 

J. H .  WALES 
STANFORD'UNIVERSITY 

SPECIAL ARTICLES 

LATENT PSITTACOSIS AND SALMONELLA 


PSITTACOSIS INFECTION IN  SOUTH 

AMERICAN PARROTLETS AND 


CONURESl 


DURING the month of May, 1933, the United States 
Quarantine Station a t  Angel Island received a ship- 
ment of tropical birds f o r  the customary isolation of 
2 weeks. The parrotlets, paroquets and conures had 
been caught in  1932 during the mouth of October 300 
miles south from Barranquilla. They were held a t  the 
establishment of a dealer a t  Magangue and then a t  

1 From the George Williams Hooper Foundation, Uni- 
versity of California, San Francisco, California. 

Por t  Colombia, from where they were shipped on 
April 20, 1933. Through the courtesy of Dr. H. A. 
Spencer, medical officer in charge of the United States 
Public Health Quarantine Station, 52 of hhe psittacine 
birds, which died during the quarantine period from 
May 11t o  June 13, were sent to the laboratory for  
study. Complete autopsies, cultural examinations 
and mouse inoculations with the organ suspensions 
mere made on every bird. Since the spleens and 
livers of 2 spectacled parrotlets produced i n  mice 
sterile lesions suggestive of psittacosis with positive 
findings of L. C. L. bodies, the State Department of 
Public Health arranged with the United Sltates Publia 

TABLE I 

Sex 

M. F. 

Splenic
tumor and 

liver 
necroses 

Psittacosis 
virus 

Salmonella 
('aertryck" 

Tovi paroquet, Brotogeris jugularis* 
(Miiller) ................................................... 

Spectacled parrotlet, Psittacula con-
spicillata (Lafresnaye) ........................ 

Spengel parrotlet, Psittacula spengeli 
(Hartlaub) ................................................. 

Petz paroquet or conure, Eupsittula 

39 

37 

16 

15 

26 

9 

24 

11 

7 

4 

4 

3 

-

2 

4 = (25 per cent.) -

caniczclaris (Linnaeus) ...................
...........
 29 12 17 15  - 5 
Brown-throated paroquet, Eupsittula 

pertinax aeruginosus (Linnaeus) ... 11 6 5 3 2 

Totals ...................................... 132 68 64 29 8= 6 per cent. 16= 12per cent. 


* Determined by Professor J. Grinnell from Ridgway 's "Birds of North and Middle America," Part VII, 1916. 


