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Determination of Polarity in Fziczrs Eggs by Tempemture 
Gradients. 

=\lic,ut 1s hours a f te r  fertiIiz:itiim the spherical egg ~i E'ucus 
fzircatzis. reareti i:i sea jvater in the dark a t  15 -C.. develups a rhizoid 
prc)tuberaiice at cine 1)oint o n  its surface.' 13y the time it has ap- 
peared the 1)riiiiary tlevrlolmientai axis of the eml:r!-o is fixed. It 
has heen slio\\-n 1;)- other \ \ - o r k e r ~  that the point of rhizoid origin 
can he determineti 11). exlwsiiig the egg to unilateral \vhite light.'-" to 
elrcti-icity,'j to the ~)roxiiiiity o f  neighboring eggs,'. ', 7. ' or to a 
pH gradient.!' The results o f  this stutl\- sho\v  that temperature 
gradients are effective in (Ieteriiiiiiiiig the 1)oint of rhizoitl origin 
anti thcreiore tliv 1)riiii;irx 1 ) '  ilarit!. o t  the e i i i l i r~~) .  A tletaileti ac- 
cowit of esperiiiients ant1 rcsults ot' this stud\- \ \ i l l  he ~~u1)lishecI else- 
If-llere. 

1 he experiments \\-ere I)eriormt.tl in a constant tem1)erature room 
a t  1.5 C. Egg3 einl:etltktl in sea \\-ater-agar \\-er-e reareti 
beti\-een glass cai)illaries usetl as tliermotles. These \\-ere placed 
paralle!. one mm. apart. A\ cold, dilute gI!-cerol solution circulated 
through one therniotle. The other therniode inclo.ietl a iiichrome 
wire ivhich pro(lucet1 a tlefinitt. amount of heat ivhen :I ineasured 
current passet1 thrciugh it. 

Gradients ot saliiiitj- and  osmotic liressure that might develop 
parallel to the temperature gradients \\-ere pre\-entecl I)\- causing 
filtered sea water a t  room temperature to flo\\- over the top of the 
sea-water agar in \vliich the eggs \\-ere embeddetl. 

Temperatures \\-ere measuretl tlirectly n-ith \-ery sniall copper- 
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currents between the tliermodes. 



constantan t!iemiocoLip1e$ and wit11 a high sensitivity galvanonieter. 
The  t!ierniocouldes \\-ere emlietltletl in tlie sea water-agar medium 
near the eggs. 

Eggs \\-ere grouped into 2 main classes : those \\:it11 rhizoids orig- 
inating on the sides toivartl the \Yarn1 tliei-mode antl those with 
rhizoitls originating on the sides to\\-artl the cold thermotle. 

As a control. 225 eggs \yere reared at  l ?C. ,  eniliedtled in sea 
water-agar, liut \vith the temperature gradient omitted. Of these, 
11 1 (49% ) formed rhizoitls on the sides toward tlie thermotle which 
inclosed the unheated nichronie ivire. This ap1)roximates 50% 
and indicates randomness. Eighty-tivo eggs \\.ere reared a t  14.0" 
to 15.9"C., antl nere  exposed to temperature gradients of 0.6' to 
0.8"C. per 75 micronst for  24 hours lxginning 2 hours aiter fertili- 
zation. The rhizoitls o i  all (100%) of these eggs originated on the 
warmed sides. .-I photomicrograph of the results of a typical ex- 
periment is sho\vn in Fig. 1. 

. .  

.- 

Eggs 
microns. 
sides of 

~~ ___ 

FIG. 1. 
in sea water-agar developing i n  temperature gradient of 0.8" C. per 75 

Rhizoids originate on Farmed 
eggs. 

Warm thermode is shown on right. 

The writer is indebted to Dr. D. M. Whitaker, under whom the 
study was carried out, for valuable advice antl criticism. 

t 75 microns is the ineiiii diamtter of Fztcits furenf i ts  eggs uspd. 


