
whether potato "apymse" is a mixture of ATPase 
and ADPase, the ratio of which in any given prepara- 
tion depends upon the procedure employed. 
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Nudibranch Spicules Made of Amorphous 
Calcium Carbonat&' 

Howard T. Odum 
Department  of Biology, 
University of Florida, Gainesville 

The occurrence of amorphous calcium carbonate in 
nature has m~*illy been proved. The principal known 
case is that of the calcium carbonate in sorne arthro- 
pod exoskeletons. Blayer and Weineck (1) denlon-
strated by x-my diffraction that the exoskeletons of 
Astactis and Ju lus  contained amorphous calcium car- 
bonate. 

A second interesting case is that of the spicules in 
the tissues of the nudibranch niollusks. Fifty per cent 
of the dry tissue is made up of calcium carbonate 
spicules about .5 mni long. The mineralogical form 
of these spicules has been in dispute. Schmidt ( 2 ) ,  
using optical methods and specific gravity measure-
ments, concluded that they were vaterite. But Rinn6 
(3) found no x-ray diffraction pattern and concluded 
that the spicules were amorphous. RIayer and Weineck 
( I ) ,on the other hand, found an x-my diffraction pat- 
tern characteristic of vaterite. Their specinlens had 
been preserved in 70% alcohol. 

I n  the present study three careful attempts were 
made to obtain an x-ray diffraction pattern of the 
spicules in the dried tissue of Arckidoris.' 0111y a 
faint halite pattern was obtained from the few halite 
crystals visibly scattered anlong the preponderance of 
calcium carbonate spicules in the dried tissues as 
teased under a microscope. After ashing, the x-ray 
diffraction powder pattern consisted of a strong cal- 
cite pattern and the same weak halite pattern. These 
studies are a confirmation of the presence of amor-
phous calcium carbonate in the spicules of the nudi- 
branch Archidoris. I t  seems likely that the vaterite 

1 From n dinsertntion on The Blogeoch~mistry of Strontiilm, 
presenttyl to the f:lrnlry of T t ~ l r  I'ni\.rrrit.\. in pnrtinl fnltill-
ment of rt'qnircnlcmtv fov the P1i.L). tltxrrr. (:r.ntel'ul rll)~)rc*cin- 
tion is esl)vr-ssr~l to G .  R. TIntchinnou for hi?: tlil'ec'tl~~ll nntl TO 
EIornce \\'incl1~11. o f  t l ~ r  L;tborutory, Tale J3i.ush ~Iineralogic.1~1 

Unirersit.v, for us? o f  s-rrly fncilities. 
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may occur as a transformation product resulting from 
conditions of preservation. The subnlicroscopic mor- 
phology of these amorphous but birefringent spicules 
is an unsolved colloid problem. 

I n  the case of these spicules, as in the cases of other 
biological skeletons, a consideration of three levels of 
integration is required. Molecular patterns alone do 
not yield a complete description, for the arrangement 
of the molecular units a t  colloidal and nlicroscopic 
levels is also a major aspect. 

In  their gross form the spicules of Archidoris re-
semble the calcite spicules of some octocorals and the 
opal spicules of some sponges. It was Schmidt ( 2 )  
who generalized that organisms often build similar 
skeletons out of entirely different chenlical substances. 
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The Heparinoid Nature of a 
Serum Mucoprotein' 

Ezra M. Greenspan2-

Clisical Research Unit, Nat ional  Calzcer Institute, 
USPHS Hospital, Baltimore, Maryland 

A possible role of the serum mucoprotein fraction 
in blood coagulation mechanisms was suggested by its 
acidic properties and high polysaccharide c o n t e n t  
characteristics common to heparin and to synthetic 
sulfonated polysaccharide esters ( I)  with a'nticoagu- 
lant activity. Increase in the polysaccharide/protein 
ratio and reduction of the protein component within 

Frc:. 1.Tnfltlence of mucoprotpin concentrntinn on the whole 
bloo~l c n : ~ p ~ ~ l ; ~ t i ~ ~ n  of 0.9 1111 of fresh h l~mnn time (Lre-Wl~ite)  
hlootl. F r t ~ h  I~lontl ~ r n s  : I ~ I I C I I  to 0.1-mI nliql~ntaof a n  ox 
rnl~(.oproteiu solution prepared In Y/5 phosphate buffer (pH 
7.4). 

1 A  prelimi~lnry r ~ p o r t .  These studies were initinllg pre-
sentetl a t  1111. C o ~ ~ f r r ~ s n r ~oil 1"olic Aritl Antilxot~istx in Neo- 
plt~qi:~.>III~(+II  IIospitnl, 1{1rston, Mass. 11. I!).-11.'I!l1+1 Cl~l l~lren 's  
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