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declination, tlie change in the earth's nlagnetic 
field is in  the direction that would be procii1ced 
by the change i n  the earth-current intenqity 
and in the electric potential of tlie earth, hence 
the current can not he caused by the variation 
in tlie magnetic intensity. 

Both the earth-currents and the diurllnl mag-
netic variations are in the direction n-hic.11 they 
xould take if they %-ere caused by the electro- 
static incluction of the sun's negative chaige, 
while the pernianenl rnagnetic f i ~ l d  of the earth 
is  such as  would be cansecl by the rotation of its 
013-11 peimanent negative ctlarge. 

E'ignre 3 shows the relation betx~;een the ob- 
servecl mean diurnai variation of the carzh-cur- 
rent in  a line abont t ~ v o  mile. long a t  Palo Alto 
and t l ~ e  diurnal variation of the eartha> potcn- 
tial for  tlle same three day;, as sbovn by the 
photograpli;e record. On accoi~nt of tlie dii-
tnrbances in  the earth due to trolley line? ancl 
other causes, and to possihle diatuvbances in tlle 
llne, wiiicll has been kinilly pu t  a t  my d:sposal 
by  the Pacific Telephone and Teleglaph Com- 
pany, it  is imposeil~le to I ec01.d the ear:li-cur- 
rents photographica!ly ~ c i t h  any  in-,lrnrnent a t  
my command, and I have been compelled to 
malie all the obqervationi visually. As I have 
no as>istanee, I am roinpelled to malie the con- 
tinnouc; t ~ e n t y - f o u ~  hour runs myself, ancl fo r  
this reaqou I have at  the preaent time but three 
sneh complete i w o r d ~ ,  ci,-.,fo r  June 2, July 19 
aiid d11gu.t 10, of the p r e ~ e n t  veal. The mean 

diurnal variation for  thew three dais 1s shown 
i n  Curve A in Fignrc 3, .ivliile the mean dial nal 
variation in  ear!h porcnt~nl for  the same three 
d a ~ sis shomn b ~ -  the ilotlcd curve, B. I n  this 
curve the signs of the potential aye ~ n v e ~ t e d  to 
show better tlie agreement of the hvo cur~es .  
Both c u ~ r e s  rliow many 1rlegv'sr:i:es ivlinch 
~170uld probahly iiisappear in the wean of a 
large nu~nher  of ob.elr ation<, but their similar- 
i ty  in  gene231 outline i~ such a:, to make it  hard 
to doub: that they are physically related. 
T h e ~ r  tnnr rclation seems to indicate that the 
positive chalge on the clay bicle of the earth is 
cXne to the mosernent of electrons a\>ay from 
the snn. 

FERN S,LNFORDWDO 
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RESEARCH AT THE TE'OKR.JGAS 

LABORATORY 

THE uiltimeiy death of ,klfreii G o l d ~ h o r o ~ ~ g h  

Ma) or and the coniequent in te r r i~p~ion  of the 
plans of tlie Tortngilz Laboratory of tile Car- 
negie Institution of T%Ta~hington naturally 
arou3eb rene~y:erl intsvest in the ivorlc of the 
laboratory and especially in the investigations 
now being carr:cd on there. I t  may therefore 
be tieslrabie to bring to general notice a brief 
r4snmB of ;he actlvlt:es o i  the laboratory and 
a1.o to point out the purposes of some of the 
researelies non- i n  progrebs. 

The laboratory has been i n  exis-ence for  
eighteen :;ears and during thrct time it ha7 
published screnteen large volurnes of "Papers 
from the Torlngas Laboratory," with one or 
tiro rolumes more In preparation. I n  aildi-
lion, a la%-ge number of papers, based In hole 
or in  payt on work done a t  the laboratory, 
were pnblished elrewhee, one of the most im- 
portant of rheie being &layor's own work of 
three volumes on rile X e d n s ~ .  (Further dis- 
cuislon of 3Zayor9s rescarche3 is Found i n  
Davenport's interesting paper i n  SCIEXCE, 
Augnst 4, 1928). Among the rontribu:ors of 
these papers are  many of dnzerica's mosl pro- 
ciuctive biologists. I n  estimating tho produc- 
tive a c t i ~ i t y  of the laboratory it  1s necessary 
to remember tlrat ihe laboratory has been open 
only from eight to fourteen weeks each year 
aiid that the greater par t  of the work has been 
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done by university and college nleil who were 
busy wit11 professi~nal  dnties dming the rest 
of the year. 

A11 exanlination of these pape7s shon-s that 
they may be placed, for convenience, into three 
groups, as follows: 1, Systenznlics and Dis-
tr ibu t io~z .  Tlie ~vorl;s of I Z a y o ~  on the ilfeclusa, 
Vanghan on the Corals, 13. L. Clark on the 
Echinodernlg. Treadwell on  the Annelids, Cush- 
man on the Boraminifei.a and oiherj show 
that, contrary to general belief, the tlwpics 
still offer estraordinarily rich fields f o r  this 
fundamental end iinportaqt branch of biology. 
Tlrork of thi3 character, which necessarily pre- 
cede> all other biologieal nark on the organiqms 
in~olved,  has been carried on con~inuously 
since the establishment of the Department of 
Marine Biology by the Carnegie Institution. 
2, E m b r y o l o g y .  In the earlier years of the 
existence of the laborstory numerous papers 
yere published on embryological subjects, but 
latterly this phase of biologr has received rela- 
tively little attention, although there has been 
no abatement of facility o r  opportnllitp for  
tlnis Bind of work. The explanation of this is 
near at  hand. I t  will be recallecl that the 
laboratory was established a t  the time when the 
chief interest of biologist> generally was i n  
embryology, but that soon the leaf te~  more and 
inore attention was given to genetics, almost 
~ ~ l ~ o l l ga t  the expense of en~bryology. At the 
present time a relatively small number of 
descriptive embryological researches are being 
prosecuted. 3, Crzccial P7zysioZogical E x p e r i -
meizts a~ad Obseruations. I t  frequently hap- 
pens that some general conclusiol~ based on  a 
considerable amount of experimentd or ob-
servational work already completed by  one or  
rnore investigators, depends for  its validity 
upon some crucial experiment o r  observation. 
I t  ssems that because of the organisms, the 
climate or other conclitions peculiar to $he 
tropics, a large number of experimental o r  
descliptive papers depended f o r  their crucial 
data on work done a t  the Tortugas laboratory, 
o r  on expeclitions from that laboratory to other 
points in the tropics. 

Owing to the biief season during which the 
laboratory has been open each year, problenls 
in  the science of genetics, which a t  present 

occupies so large a place i n  biology, can not 
be carried on with entire satisfaction because 
of the fact that such ~ o r k  as a rule requires 
continuons attention for  long periods. 

Of the researches now i n  progress a t  Tor-
tugas may be mentioned, first, that of Professor 
Longley, of Goucher College? on the coloration 
of reef fishes, a n  investigation which he has -
been carrying on for  a number of gears by 
means of a specially designed diving hood 
which enables him to stndy the habits of fishes 
in  their natural en-vi~onment. I u  addition to 
making important contributions to the general 
subject of animal coloration, he has collected 
what is perhaps the largest body of data i n  
existence on feeding anci other fundamental re- 
actions of coral reef fishes, Doctor Bartsch, 
of the Kalional Xuseum, has been engaged in 
breeding experiments on Cevion, a genus of 
land snails inhabiting the Florida Keys and the 
Bahamas, with a view to determining ,their 
specific relationship:: and their evolutionary 
history. Profes3or Lipman, of the Cniwrsity 
of California, has b e g ~ ~ n  a comprehensive stucly 
of the activities of marine bacteria. The in- 
dications are that bacteria play as large a part 
in  rlle life of the sea as thcy have been found 
to play in h e  life on lanil. I t  is consecluently 
difficult lo o ~ e r e ~ t i m a t e  eitiiler the importance 
or the mcgniiude of this inresligation. Cnp-
tain Potts, of Cambridge, Eiiglancl, is  continu- 
ing his stndies, bcgnn elsemhere, on factors 
influenchg growth rates anicng various species 
of ii~vertebi.ates. Dr. lIoi.gaiii, of the m i -
versity of Sebraska Medical Sahool, has begun 
a biochemical study of the bloocl of certain 
crnstaceans, and finally, I may mention my 
o r n  T+-orli on  marine amebas, of ahich a mono- 
graph is now ready for  the press. 

A number of researches mhich were inaugu-
rated at  Tortugas require traveling to dis-
tant points for  the successfnl proseculion of 
~hese  researches. Among such investigations 
u-hich are in  progress a t  present may be men- 
tioned those on marine Annelids by Professor 
Treadwe!l, who has visited a nnmber of the 
\Test Indian Islands, Hawaii and several of the 
South Sea g ~ o u p s ;  Professor Harvey, v h o  has 
vis2ted various parts of the wodd in search of 
luminous organisms for  his studies in bio-
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luminescence; Professor Setohell, who has 
spent several seasons i n  ithe South Paeific in 
floristic studies. And i n  this connection must 
be mentioned also the unfinished researches of 
Doctor &fayor himself, who visited the Samoan 
Islands for  the purpose of making observations 
on the rate and the conditions of the growtth of 
corals, and who was laying plans, up  to within 
a few days of his death, fo r  another expedi- 
tion to the South Pacific f o r  bhe purpose of 
continuing his own and other investigations. 

The life of the tropical sea presents unlimit- 
ed opportunities for  f rui t ful  scientific investi- 
gation and i t  is the stated purpose of the la-
boratory to provide facilities fo r  such in-
vestigations from a broad point of view. The 
published results clearly indicate that this pur- 
pose is being achieved i n  full  measure. Stu-
dents of marine biology confidently hope that  
the Carnegie Institution of Washington will 
continue to support the Department of l iar ine 
Biology so that the study of life i n  the sea 
may be continued with undiminished energy 
and with unrestricted scape. 

THE MOUNT EVEREST EXPEDIITFlON 
INa n  account of the expedition 2'1:e Geo-

graphical Jo,tcrnal says that the ear.ly climbing 
season of 1922 was very brief. The expedition 
reached its base camp below the Rongbul; glu- 
cier a t  the end of April, when ii~inter still held 
i n  the valley: and in the first; days of June the 
monsoon b ~ o k e  and the season rcas over-at 
any rate until September. I n  the few m:~eB,; 
available there ii-ere t a o  highly successful 
climbs, and a 'ihird which ended badly i n  the 
avalanche. Within six weeks most of the bsst 
climbers mere out of action by frostbite, and 
the whole party so exhausted by the prolonged 
exertion above 16,000 feet that there could be 
no thought of renewing the attack i n  the 
autumn. 

The f ind concluest of the mountain nlust 
v;ait, then, for  a third y e d s  campaign, organ- 
iz.6 in the light of this year's experience and 
tics y e w ' s g r e a t  though no': complete success. 
Closer acquaintance wit11 the moiln:ain has 
showzl that the physical clifficillties are more 

formidable, the physiological difficulties de-
cidedly less, than had been supposed: the or-
ganization and equipment were on the right; 
lines and i n  most respects perfect. But  the 
weather introduces each year a n  incalculable 
factor, against which the best schemes may be 
laid i n  vain. 

I n  October those members of the expedition 
who went out from England will reassemble on 
the platform of the Central Ral l  to recount 
their adventures and to receive the hearty con- 
gratulations they have earned so well. The 
meeting will regret that they can not welcome 
and congratulate with them the four officers of 
the Indian service whose duty tpill keep them 
i n  India. 

By the last reports we are glad to learn that 
J la jor  Morshead is doing well, and that he will 
lose no more than the tips of three finge1.s of 
the frost-bitten hand. The other members of 
the party who suffered less a re  already quite 
recovered: several are already home and others 
wcll on  their way. General Bruce with head- 
quarters arrived i n  Darjeeling on August 2, 
and the only member of the expedition left in 
Tibet is Captain Noel, ~ h o  has established a 
photographic dark-room a t  Gyantse, and is 
hard a t  work developing many thousands o f  
feet of cinematograph film and a great quan- 
tity of plates and panoram films. His leisure 
ho spends i n  "filming" Tibetan life and cus-
toms; and lie is not cue in England until the 
middle of October. It will therefore not be 
possible to show any  of the film a t  the joint 
meeting of the society and the Alpine Club at 
tlie Central Hall on Sfonday, October 16, when 
Gsncral Bruce and several members of the 
party will give the first account of their work. 
A second joint meeting will be held on Novem- 
ber 21 for  the first show of the film, which will 
be awaited with great interest. Captain Noel 
did extraordinarily well i n  getting his cinemato- 
graph camera, fitted with a n  enormous tele-
photo lens, to 23,000 feet a n  the Chang La, 
and photogrsphir~g the climbing to about 
25,000 feet. He writes that the Sinclair camera 
and the big lens by Taylor, Taylor 65 Hobson 
have been a great success. The latter was a 
hcavy addition to the outfit, but i t  saved his 
life in the diaster which befell the third climb- 


