
©1921 Nature Publishing Group

NATURE [jANUARY I J, 192 I 

attain this end the relation between the water levels 
outside and inside the dam must be that shown in 
Fig. I by the full and dotted lines respectively. The 
motors or turbines must l>c designed to work elliciently 
with any head from o to H, and able to do 
all the work in such a short time that the high and 
low levels remain practically constant during 
that tnterval, say 20 minutes. 

If the interval between high and low water is six 
h?urs, the motors must be capable of delivering 
etghteen times the average powPr, and of this power 
•7 /18 must be stored. It is, of course, impracticable 
to fulfil these conditions. The turbines ha\·c to work 
with a nearlv constant head, and it wuuld be im­
possible to ar-range for the whole work to be done in 
the short time available at high and low water. 

The most practicable plan is in<licat<·d in Fig. 2. 

The flow throul!h the turbines is adjust<'d to reduce 
the rise and fall insidP the darn to half that of the 
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tide and the time of working increased to about three 
hours. The effective head js H/4, and the distance 
through which it acts (i.e. the stroke) is Hj2. In 

this way about one-fourth of the tidal energy ( w.A 
2

) 

might be utilised, half of which would have to be 
stored if the power supply is to be constant. Taking 
into account the various losses due to turbine, elec­
trical, and storage efficiency, it is improbable that 
more th;m one-fif.th of the whole tidal power could be 
delivered as electric current. 

If A. is I square mile and H 30 ft., it will be 
found that for each square mile of reservoir surface 
something more than to,ooo h.p. might be expected. 

1 have no knowledge of the details of tlw Severn 
scheme, but if it were possible-which I doubt-to 
enclose 20 square miles of estuarv \Vhere the average 
difference of tidal level was 30 ft., the power avatl­
able for distribution would be under 250,000 h.p. 

It may be remarked that the same power could be 
obtained from a river having a current of little more 
than 2 miles per hour and a cross-sectional area of 
:iooo ft., if in its course there was a fall of 30 ft. 

A. MALl.OCK. 

Heredity and Acquired Characters. 
h: NATUI<F. of o there appears a long com­

munication on hereditv b\· Sir :\rchdall Reid which 
he conceives to be a 'repiy to criticisms made on a 
former letter bv him on thf' snmr subjt'ct bY Sir RaY 
Lankcster, Prof. Poulton, Dr. Gatl•s, at1d m,·sdf. 
Leaving these cmim·nt to look aft<'r dwm­
selvcs, which they are quite cnpablC> of doing, perll:1Jh 
vou will allow me to sav a word or two on some 
points rnised in th,.. letter. in thf' currrnt issuP. 

Sir Archdall Reid arcusf's me of "a \\·orcl 
which now an Pstablished and perf<'cth· clear 

The word is "variation." I wished to 
contribute to dParness bv it. for, so far from 
its having a clr--ar meaning, there ar.-. at h-ast thn••• 
senses In ·which it can hC> used. Further, lPL me sm• 
that if a rhild were born of :1 
parent, T should not d!'scribe it as a "variation,;, but 
as :1. ·u rev-ersion." 

:"Jext, Sir :\rchdall Reid chnllenges me to df'fine the 
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.. quibble" about ••acquired character." "Acquired 
character" is a trrhnical term; b\ it b meant a 
quality, i.e. the degree of of an organ, 
which produced as a rt:>sponse to function, altered 
from the normal in respnns<' to an alteration of th<· 
environnwnt from the normal; but Sir Archdall Reid 
interprets it as anr adult character whatever. 

Sir An:hdall Reid has, however, understood the 
point, because he says that .. the supposition that 
'acquirements ' tend to become ' innate' is ... 

Such an ex cathedra statement 
nothing useful to the discussion . There arc definilt' 
experiments on record which, if true, prow this wry 
point, but Sir ,\rchdall Reid apparently kn<m·s nothing 
about them. 

we are told that ·· lo\\· in th" animal scak we 
find little or no evidenc•· of developnwnt in response to 
functional activity." On n·ading this the question 
that instanth· occurs to one',.; mind is : "\Vhcre did 
Sir ,\rchdall· Reid h-arn his zoology': " I hm·e LH·<·n 
\\·orking- with Echinodt·nn Ian·;e for mam· vears, and 
in no animals known to me is structure. nion' sensi­
ti\·e to changes in the en\·irnnment (l'roc. Ro\". Soc., 
U, \"01. XC., l<)IX). • 

Lastly, Sir Archdall Reid says: ·• \\'e are now in 
the morass in which Lamarck and \Veismann floun­
dered." I have altended many congresses of bio­
logists, and I have ne\·er found of confusion 
in their minds as to what \\':t,; nwant by an "arquired 
charaeter." Thev diffn.-.d, and continue to cliff<·r, as 
to whdhcr tlwre is e\·idenct• that an "acquired 
character" can inlwrikd, or, to usc Sir 1\rchdall 
Reid's paraphr;JSC, that .. acquin•tm·nts" can bPcome 
"innate," and this differcm·e <·;1n he settlcrl only by th<· 
outcome of expcrimPnts \\·hich are now in progr<'ss, 
but I have nowhere detecl<-d evidence of a condition 
of thought th;Jt could bP <I<· scribed as a ·• morass.'' 
I conclude, therefore, that it exists alotw in Sir 
,\rrhdall Reid's mind. E. \V. i\IAcBRtnE. 

Imperial College of SciencP and Technology, 
South Kensington, S.\\'.7, January 7· 

PRO\"IDF.D that biologists understand one another, 
it is, perhaps, not an insuperable b;·trrier to the pro­
gress of biology that Sir :\rchdall Reid is un;1ble to 
undt,rst:tnd their terminolog\. I write merely to point 
out that though lw seeks tu teach biologists tht: 
proper of terms, Sir .\rchdall Rl'id, in his letter 
in of Jnnua:·,- 6, coni! :.diets himself in 
his own terminology.· II<' stat<·s that ewn in 
human brings many charactPrs do not develop in 
the least in response to functional activity, e.g. hair 
and external organs. On the other hand, 
in man most clwract<•rs den· lop wholly, or almost 
wholly, in response to that stimulus . Yet in another 
p;1ragraph he asst ·rts that all l·hararters are nrrcs­
sarily innate, acquired, gt·rminal, somatic, and inhf,rit­
ablc in exactlv the same se11se a11d degree. If bio­
logists recognise, as Sir ,\rchd;Jll R<·id dol's, a differ­
ence between that dl'\'e lop in response to 
function:tl activit\· and those which do not, whnt nrrd 
is there for him. to ;1sk biologists why tlwy df'scrib<' 
somP charactrrs as "innate," "germinal," and "in­
heritable," and otlwrs as ·'acquired," "somatic," and 
"non-inlwritable J. T. 

l;t1iv<'rsit\· of London Club, 2 I Gower 
Strt•et, \V.C. I, January 7· 

Solar Radiation in Relation to the Position of Spots 
and Facuhe. 

ABOUT SeptcrnbPr I last an arrangcmPnt was made 
between the Din·ctor of thl' 
Service and thf' Dir<'rtor of thP Astronomical Observa­
tory of the Univcrsitv of La Plata for obsen·ations of 
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