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CLADOCERA 

Studies  on the Physiology, Ge~zetics, and Evoktio~z of 
Some Cledocera. By A. JI. BANT.~, with the col- 
laboration of THELMAR. ~VOOD,L. A. BROWNand 
LESTERINGLE.x t285 pp., 170 figs., 1 6  diagrams. 
Paper  S o .  39, Department of Genetics, Carnegie 
Institution of llTashington. 1939. 

THIS book tells the general atorg of results obtained 
in a series of studies of Cladocera ~vhich began in 1911 
and continued to 1938. The imniediate problem in the 
beginning was concerned with selection in relation to 
evolution. This group of animals seemed particularly 
favorable f o r  a study of snlall heritable variations 
because many of the forma show considerable raria- 
tions in different types of habitats. -4s the inr7estiga- 
tion progsesked, however, the scope of the studies was 
enlarged to inclnde a n~uillser of problems as shown 
by the headings of the twelve chapters into which the 
book is  d i ~  ided : the rarious topics include discussions 
of selection, sex intergrades, head mutations, control 
of male and sexual egg production, genetical studies 
in sexual reproduction, growth, the effect of enr '  'Iron-
ment, and finally the adaptation and evolution of the 
group. 

Limited space permits only brief references to some 
of the more salient points. TrTTith regard to sex inter- 
grades, Sin1ocep7zalvs esspi~zo~zts showed various stages 
of intergradednes and some clones produced Inany 
lnore individuals of this type than others; the sex 
reversals were alrrays from male to female. Xany  of 
the intergrade individuals .rere either sterile or had a 
low reproductive capacity. thus leading to the coaclu- 
sion that a sex intergrade stock could not survive in 
nature. TTTiCh one poqsihle exception, no sex reversals 
.rTere found in DapA~aia longispiila, but hermaphroditic 
individuals were noted occasionally; they alqo had a 
lorn reproductive capacity and probably could not sur- 
vive under natural concllt~ons. 

An excavated-head type of D, longispi~~u came from 
a sex intergrade stock, ancl the character proved to 
be heritable in both males and females; it was found 
in the 2,5Oth generation following its appearance. 
Three elements of the environn~ent were fourid to have 
some effect on the sex of cladocerans; tempeyature and 
quantity of food netcd as general o r  limiting condi- 
tions. while crowding also proved effective in inducing 

liberal male production. Apparently male production 
was caused by a lodered rate of metabolism of the 
mother. 

I n  the genetical studies, some culture lines remained 
vigorous for  long periods of time under partheno-
genetic reproduction. A culture of D. longispirha re- 
mained vigorous f o r  14 years (680 generations), but 
most l i n ~ s  became weak after prolonged partheno-
genesis. Clolies of Jloina lnacrocopa showed no loss 
of vigor over a period of 23 years (1,572 generations). 
Some of the declines in clones may have been due to 
unfavorable culture conditions, but in some cases they 
may have been due to dominant or semi-dominant 
mutations that affected vigor. 

The groxth studies sho~ved that the normal life of 
Daph~zia. lo~zgispiiza consisted of 3 juvenile, 1 adoles-
cent, and 10 to 19 adult instars, with a life span of 
29 days a t  2.5' C. The growth during the adolescent 
instar u-as unusually large, even u p  to a doubling of  
the body size. These animals increase in size fo r  about 
7 1  per cent. of their lives, remain a t  the maximum 
for  1 7  per cent. and then have a senescent decline for  
about 12 per cent. 

Marked differences in groli-th rate were found in 
different clones and even among individuals of the 
same clone. Such variations were especially notice- 
able in the slolvly developing dwarf clones which pro- 
duced individuals phenotypically different from one 
another, though the n~embers of the clone were all 
genotypically alike. Apparently the dwarf clones 
were due to some heritable defect in their assimilative 
mechanism. 

The final chapter deals with the adaptation and 
evolution of the Cladocera. Parthenogenesis is  pointed 
out as one of the most striking characteristics of the 
group. It enables them to quickly and abundantly 
populate temporary habitats, such as  seasonal pools, 
as veil as permanent bodies of water when conditions 
are favorable. When crowding or other unfavorable 
conditions overtake them, they are able to reproduce 
sexnally ancl form resistant eggs which are able to 
withstand severe environmental conditions and thus 
provide for  the survival of the various forms. 

The book is a fitting climax to the arduous and 
painstaking studies that have been carried on for  such 
IL long period of time. CHAXCEYJCDAP 

C'NIVERSITY TVISCONSINOF 

REPORTS 
T H E  NATIONAL RESEARCH COUNCIL COM- ing the ~ ~ a s t  it desirable that - twelve months, seems 

lWITTEE ON MATHEMATICAL TABLES some account of this activity ancl of the committee's 
AND AIDS T O  COMPUTATION plans should be more generally know~i. At present 

SISCEthis comxnittee has been especially active dur- its chief aim is to prepare a series of reports on pub- 
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lished and unpublished mathematical tables of impor- 
tance for  current research in different fields. This 
does not, of course, inlply a survey of every table in 
each field, but only those of special importance for re- 
search at  the present time, though it  may occasionally 
be found that old tables of this nature hare not been 
replaced by a n ~ t h i n g  of recent date. 

Each report is to contain the follo\ving three major 
divisions : 

I. Descriptive survey of all tables in accordailce ~vith 
a carefully prepared plan of classification of the field. 

11. Bibliographic details of every table, published or 
unpublished, ~ ~ h i c h  is referred to in the survey. These 
are alpllabetically arranged and refer to erery edition 
and erery translation. 

111. List of all kno1~r.n errata in erery table listed. 
This feature must frequently be of exceptional value to 
the worker. 

From the descriptive survey one may a t  once learn 
eye17 table in any particular part of a field and the 
exact range of each table. The bibliography indicates 
the periodicals, books, pamphlets or mai~uscripts ~vhere 
the tables may be found, and also the location of every 
manuscript. The new edition of the "Union List of 
Serials" vi l l  soon indicate tbe libraries of the United 
States ancl Canada where the serials mentioned may be 
fonncl. The committee made up  a list of 37 libraries 
(2  in Canaria and the others in 22 states) whose exact 
holdings, of all books and paluphlets mentioned in each 
report, are to be indicated. 

The present membership of the colnmittee is as fol-
lows : 

Professor R. C. A~ehihald, chatrman, Bionil Uni- 
versity 

Professor H. Bateman, California Institute of 
Technology 

Doctor L. J. Comrie. Scientific Con~putillg Seiviee 
Ltd., Loadon, Englaild 

Professor H. T. Davis, Sorthmesterl~ Univers~ty 
Professor D. H. Lehmer, Uiliversity of Californln 
Professor H. S. W~Ilcs, Pritlcetoi~ University 

Professor 5 .  H. Caldlvell, &Iassachusetts Institute 
of Technology 

Professor W. G. Cochraa, Iowa State College of 
Agriculture and Rlechanic Arts 

Professor A. T. Craig, State University of Ioma 
Professor C. Eisenhart, University of Wisconsiil 
Professor J. D. Elder, University of Xic,Kigaa 
Professor P .  W. I<etchum, University of Illillois 
Doctor A. K. Lolvan, U. S. Works Progress Ad- 

millistration, 473 Tenth Ave., Kex York City 
Doctor J. C. P. Miller, Unit7ersity of Liverpool, 

England 

Doctor Mi. A. Shenhart, Bell Telephone Labora- 
tories, Sew York City 

Doctor G. R. Stibitz, Bell Telepllolle Laboratories, 
New Torlr City 

Professor I. A. T~avis, Uiliveljitv of Peansyl~ xilia 

The present 22 sections (A . . . Z)  of different 
fields, and the six subcommittees already chosen to  
survey twelve of these sections are as follows: 

A. Aritlirnetic. llatlielllatical Constants 
B. Powers 
C. Logarithms 
D. Circular Functions 
E. 	Hgperbolic and Expoilential Frulctrons 

Professor Davis, chairtna?~ 
PI ofessor Elder 
Professor Ketcli~u~l~ 
Doctor Lo~van 

F. 	Theory of Numbers 

Professor Leliluer 


G. 	Higher Algebra 

Professor Lehnler 


H. Numerical Solution of Equations 
J. Sumlnatioil of Series 

I. Finite Differences 
K. Statistics 


Professor TVilks, chn ir~ i la~ f  

Professor Cocliran 

Professor 

Professor Eisenhart 

Doctor Shexl~art 


L. Higlier -?fathematical Functioils 
XI. Integral Tables 


Professor Bateman 


'S. Interest and Investlnent 
0. Life Ilisurance 
P. Engineering 
Q. Astronomy 
R. Geode~y 
R.  Physics 
T. Chenlistry 


,U. Navigation 

P --

Z. Calclilatiilg h1achines and &Iechanicai Compu:a- 
tion 

Doctor Comrie, c7rarrn1a?~ 
Professor Caldmell 
Professor Leluner 
Doctor Niller 
Doctor Stibitz 
Professor Travi- 

It is expected that in the near future other sub-
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committees will be organized for  dealing with further 
sectiotis. Professor Lehmer's Report on Section F-
Theory of Numbers is now in the press and will prob- 
ably occupy about 176 pages. 

I should be especially glad to receive information 
from any one ~ i t h  reference to mathetnatical manu-
script tables, of value for  our surrey, which may be in 
public or private hands. 

I have stated that the chief aim of the comtnittee 
was to prepare fo r  publication by the National Re- 
search Council a series of reports such as are described 
above. But another aiin of almost equal importance 
is to publish a serie: of new mathetnatical tables TI-hich 

SPECIAL 
RADIO-IRON I N  PLASMA D O E S  N O T  


EXCHANGE W I T H  H E M O G L O B I N  

I R O N  I N  R E D  CELLS1.2 


RADIO-IRON
gives the investigator a relatively simple 
and accurate method of tracing the course of iron ab- 
sorption and transfer within the body. MThen iron is 
absorbed in the anetnic clog it heaps u p  rapidly in the 
blood p l a s n ~ a , ~  reaches a peak and falls close to the 
base line in 6 to 12 hours. Within 4 hours after feed- 
ing, radio-iron is found in significant amounts in the 
hemoglobin of red cells of the anemic dog.' When 
values shift with this rapidity, obviously me must be 
certain that the iron within the hetnoglobin of these 
circulating cells does not exchange with the plasma 
radio-iron in the dog under investigation. The follow- 
ing experiments bear on this important point and give 
evidence that the iron bound in hemoglobin is fixed and 
incapable of exchange with plasma radio-iron or arti- 
ficial solutions of radio-iron. 

The following experimental procedure was em-
ployed. Iron containing the radioactive isotope wai: 
fed to a fasting anemic clog. One and a half hours 
later. 90 ml of blood into 20 rn1 of ~ v a s  ~\~ithclrawn 
isotonic oxalate. Red cells were removed by centri-
fugalization. One aliquot of 10 ml of plasma was 
ashed for  radioactire iron cleter~nination. Six other 
aliquots were added to mashed red blood cells ob-
tained from 10 ml of blood of animals whose blood 
levels ranged from severe anetnia to normal. The 
suspensions were kept a t  3'7' C. for  24 hours with 

1From the Departments of Pathology and Radiology. 
the University of Rochester School of Xedicine and Den- 
t i s t ~ ~ ,Rochester, N. Y 

2 TTe are deeply indebted to Professor E. 0. Lawrence 
and members of the Radiation Laboratory of the Tnirer- 
sity of California for the radioactive iron used in these 
experiments, and in particular to Dr. Lf. D. Kamen, \rho 
was directly responsible for preparing the isotope. 

3 P. F. Hahn, TV. F. Bale, E. 0. Lawrence and G. H. 
ffhipple, Jour.  Exp.Xed., 69: 739, 1939. 

4L. L. Miller and P. P. Hahn, Jour.  Blol. Chenl., 134: 
585, 1940. 

the committee has reason f o r  believing to be of itnpor- 
tance for  different fields of research. I n  order to 
make such publications possible the Rockefeller Foun- 
dation, last May, appropriatecl $15,000 to the National 
Research Council to be used for  the establishment in 
the Division of Physical Sciences of the Council of a 
revolving fund "for the publication of tilathematical 
tables and aids to computation and bibliography of 
such tables," under the direction of the Committee on 
&lathematical Tables and Aids to Computation. 

ARTICLES 
frequent agitation. The cells were removed in the 
centrifuge and washed three times with saline. Cells 
were laked and stronia precipitated by re-establishing 
isotonicity followed by centrifugalization. The super- 
natant solution of hemoglobin v7as ashed for  radio- 
actire iron determin a t '  lon. 

Activity determinations were made using the Geiger- 
Miiller counter as described in previous publications.3 

The control plasma aliquot had a n  activity of 5.3 
counts per minute abow the background of 3.7 counts 
per minute on our scale-of-four counter. 

I n  each case measurement of activity of the iron 
separated from the hemoglobin after the exchange ex- 
periment showed close to background rate of coant-
ing, indicating that no exchange ~vithin the aci: lracy 
of measurement had occurred. 

From statistical considerations it  is considerecl that 
in  these individual experiments exchange could have 
been as high as 1 5  per cent. without having been de- 
tected, although in the average of six experiments it 
i. certainly tnucll 1e.s than this. 

Activity found 
Hemato- Hemo- counts per min. 

Dog crit globin Remarks 
level Hemo-

globin Plasmma 

Z9-196 51.7 18.0 0.2 -1.4 Normal adult 
S9-53 28.9 8.0 0.0 4.8 Anemic 
39-1-14 32.2 10 5 0.0 5.5 Anemic, protein de-

pleted
37-227 18.4 5 0.0 4.8 Anemic 
39-50 17.3- 4.8 0.0 5.9 Anemic. bile fistula 
39-1G9 32.5 10.0 0.4 6.1 Anemic, receiving

lirer in diet 

Control plasma shows an actirity of 5.3 cou9ts per minute. 

An experiment ~ v a s  carried ont to determine mhet,her 
there was any exchange bet~veen helnoglobin in solu- 
tion ancl inorganic iron in solution. h'inety 1111 of 


