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We conclude tha t  Frankel and .Jellinck's suggcxstion of 
a snbstitnted chitin is incorrect and tliitt L~nhul7rs alnlotit 
caertainly contains the sanle chitin units as  other arttrro 
pods. Accepting this, i t  follo\vs that  all so c:~lletl purr 
chitin used for analytical work cont:lins a t  least sc.\cl.el 
p e r c ~ n t  of an 11nknomn contalninant, tha t  in lralderletl 
c~aticles this niay be over Ti%, and that  in Ltt~ttrl~ts i t  i5 
cwniridcrably nlore than 10%. The identity of the con-
t;nninant is  :lt present only n matter of co~ljecturct. Tt 
\vonld be of considerable interest to  know whether i t  is 

:IS pet unrecognizc.d con~ponnd' or a percentage of onc 
of the, known wmpo~rents tha t  is so strongly hound to 
the chitin that  i t  is  not rc,nroved by tlrc pn~ification 
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Temperature Measurement inside the Body 
Using a Thermistor1 
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111 recent yo:trs thermistors have been incrctasi~rgly ap- 
plied to tho moasnrenlerit of te~npera.tnrc: in ;inirnal a.nd 
tn:~n ( I ,  3 ) .  A tlrorlr~istor has three i~nportant ad\ra.n- 
tages o v c ~a thermocouple for irieasnrc.ment of tempera-
ture in the h d y .  Thie to i ts  high tempcratnre coefficient 
( - B % / "  C) it is approximately tcn tinies :IS sc.nsitivr 
a8 a thrr~noco~iple,  sensitiv-assurning thc. sarnca order of 
ity of detcac4.ing device. Rf~c>ari\eof i ts  high impc~dance 
(se\caral thousand ohms as  compared to a few ohms) 
lead resistances and switch contact rc.sistances arca rela- 
tivtkly ini important; so i t  is not ncacessary to take. special 
pains in the wiring of :tssociatc~d circuits. Finally, therc. 
is  no necessity for ~naintaining a c,onsta.l~t rcforellco t e n -  
~ x t r a t ~ ~ r e .  

For those re:isolis it was docidod to  incorporate a thor- 
nristor as  the sensitive elenlent in fin(. cathetc~rs for meas- 
uring temperatures inside thca aninwl body. One type of 
caathctcr for  meax~iring the temperature inside joint 
\pacacJ\ :~n( l  muscles (2) consistc(1 of a mdio-opaque plas- 
tic. tul~c. 0.063 c ~ nOD, 0.036 cIn TD,\arying in length 
fro111 15 crn to 1.5 ~nr.ters. Catheters of larger dia~neter 
lr:tvc~ also l~cen rnadc for  intrac:rrdiac and intr;ivascular 

' Biel~vl by :t gvtlnt to t111. l i l~ iv~~rs i ty  fr.olr~of I'enl~sylvi~niii 
'I't~c. A'iltio~~f~l f01. Ilrfantilc~ P:I~IIISS~S. I ~ ' O U I I I ~ : I ~ ~ O I I  

STttt, ~~ossil~ility of a~lotller ty~~tb of substituttvl glucose 
(%h:~in yronp that wol~ld givtt the same htt icr  unit witti a si!lr 
~ ~ ~ I ~ ~ I I S ~ ~ I I Sa s  an Z I I ~ I ~ I I I ~t11~1ylt1tc~I gr011p is cn~~(*~iv:~t ) l r .  
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ohserrat~ons. Tlre t hc r~n~r lo r  \vas placed flush with one 
end, the lead urircs c o ~ ~ ~ r g  out the other end. 

'I'he thermistor used for this applic:ition was West('lfl 
Electric Type V.597 having tllc~ follot~ing charact~r is t i r i :  

1)i:trneter 0.4 nun 
'I'e~nperntmc coefficirnt :it 38" C - 3.1 %/" C 
1)issipation constar~t (in still a i r )  0.1 mm/" (2 
'l'hennal tirntl constant ( in still air)  1 see. 

I 

Since i t  Mas supplied with two 0.025-~nm bare p1;iti 
nunr leads 8 I ~ I I I I  long, i t-was Ilcxcc.i.iary lmth to si,licc~ 
these wiles to a pair of copper leads, and to insu1:lte tlrc. 
p la t innn~ wircxs and spliccd junctions fro111 each olhcr. 
Yo. 40 en:~nrel covered c.oppcxr \ \ i ~ r  \+;IS uqed for the I ~ ~ : I I I .  

- -~ -- ~-

O F  
~-~ - .- .- ..-

Sui~t.rior vena c:rvrl . . . . . . . .  98.9 
Corollary sinus . . . . . . . . . . . .  99.0 
Itight ventricle . . . . . . . . . . . .  99.0 
I'uln~onary artery . . . . . . . . .  98.8 
Infilrior vena cav:~. . . . . . . . .  !)H.H 
I l r ~ a t i ~ .vein . . . . . . . . . . . . . .  98.!) 
Renal win . . . . . . . . . . . . . . . .  98.4 
Azygos vein . . . . . . . . . . . . . . .  !jS.(i 
1~'enroml win . . . . . . . . . . . . . .  Rli.8 
Remornl artery . . . . . . . . . . . .  98.0 
'Uhiglr n~usc.lr ( 2  ill.) . . . . . .  !W.5 
'I'high surfit(-12 . . . . . . . . . . . . .  92.8 
1:ec-t;rl . . . . . . . . . . . . . . . . . . .  !)$.I 

. . . . . . .  .. 

*: I<(IOIII  t r l r~ l~c~.nt~~rc~73.0" F. 

.I connc~rtiolrwas effectctd k)g wrapping two tnrns of the 

p1;~tinu111wire tightly rtl1011t tlre copper load. A condnet-
ing silvor 11a.stc: was t l ~ r n  apy)liod to assure satisfa.ctor,v 

cxloctrie:tl contact. I n  order to  ins11l:ltc the two platiumn 
wires fro111 ctaclr otlrer, a very fine rayon thre:ld'm:ls 
wr;~l~pccltightly along each wire boginning :it a point on 

lhe coppctr wire a littlo 1 1 e l o ~  the ,j~lnrtion. The whole 
;~s sc~n t~ ly\ran then tlippc,cl into ;L 1i:lkelite solution, car,. 
1)cting talcctn not to ilnmcrse thc: thermistor bead itself. 
:\ft,er the I~akolitc had l ~ r e n  l~akod, thct whole assomblp 
was threaclctcl t l ~ r o u g l ~  The end rx)n- the plastic tnl)ing. , 
i,aining the thctrmistor \\;:is then scaled with a wnall 
:in~otint of ~~olys tyro~rc~,  again I)cting t ikon not tocare 
coat the ther~nistor 1~eacl wlrieh prot~uded a few tcnt,lln 
of a ~rrilli~noterIteyond tlre ond of the tube. 

l'tre unit \v:ts eonnec9tcd into a (;or~v(:ntior~al\Vhe:r.t,-
stone bridge 11sing a RRut)ico,l gulvanonietor of sensit.iritY 
0.007 pa/~nln as  an indicating instrumctnt. For rccordir~g 
pnrposcts, the, output of the, I~ridge\va.s eonnorted to rl 

pen-writing oscillogr:rl~h. 'rho oac'rall accuracy of' tllc 
device \vas + 0.05' C!. 

V:rscul:cr :n,d other t~c~m~~era t r r~~es  withobtainetl t,llc~ 
111t.l~mistor units are sllown in T;rl~ir1. Tho dog was 
1111d(:r h(1avy Eenil~ntal :~nc~stlresi:t. The cathetcr >\Tas 
p:tssc.d thronglr the right oxtern:il ,jngnla.r vein, and jt,q 

~wsition w.ns reeognizc~d rorntgenoxcopieally. 
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Sin~i lartenrperature data 11:lre 1)een oht:tined in various 
hnman joints. A 19-gaugc hypoder~nic needle was in-
serted into the knee joint 'il);lc.e. 'l'lle catheter w i~s  
t11re;rded through the needlr :~nd  the needlt~ withdrawn, 
Le:ivi~y the thern~istor unit in place within the joint. 
'L'he knee joint temperatures of two normal adult n~ales  
were found to  be 90.3" :rnd ! 3 l . B o  F respecti\wly, while 
the arlrf:~re or kin weretrmpc~r:rtr~rc~s 84" 3'. 
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A Comparative study of Oyster Condition1 
Robert M. Ingle" 

Marine Laboratory, Univdrsity o f  Miami 

Thts necessitj of 111o\irling :IIL ot),]c~cti\e ec:~luation of 
tile condition of oyute~s  in ero1ogic;il inbestigations has 
long 1)een ~ecognized hy \vorkers in this field. Tlre con- 

meats was tligested and the glycogen was hydrolyzed 1)y 
the C'alderwood-Armstro~~g mcthod (5). The JIagendorn- 
.Jensen technique (6) for the qr~antitative clete~~nination 
of glucose folloned. To ins~l rc  against enzyn~:~tic. action, 
not mole t h m ~  3 lnin was 1)elnrittrd to el;cpse lrctween 
grinding the meats in a Waring 1)lender ' ~ n d  the digestion 
of the ;iliquot in sodiuln hydroxiile. 

Fig. 1 sl~oms the correlation I)etwcen the findings of 
the two metl~ods. Closer corrc.lation, appears to exist 
aniong aniiuals of the higher glycogen content and prrL- 
surn;il)ly greater vigor. 111 f:iet, the corre1:ition coefi 
cient of .69 for  the entire ~ I O I I E )is reduced to .38 if tl~cx 
three sanil~lcs highest in glycogrn :Ire omitted. 

dition inde.; originally proposed by llopkins ( I ) ,  u l ~ i c l ~  
i lel)e~~ds of the ratio of dry meat upon the nrensu~r~nient 
weight to internal shell to lun~eI IRN not been ontirel! 
s:itisf:icto~y for  this pulpow. M;tny workers have found 
onsi side^ able variation in this intlex among oysters f lor11 
tbe samt6 ~vgion,  even uherc, the cwndition of nieait I)v 
visunl co1111):~1ison appeared to he rc1:~tively eonst:irii. 


For  this re:ison later workc~~s  
hare adopted the I ~ C R S  

nren~ent of glycogen content :IS :L supplementzry methoti 
of evalu:~tio~r (2-4). Since this neth hod appe:irs to yield 
more consistent ~esul ts ,  3 qtndy \v:I\ carried out to deter 
mine coirc1:rtion between condition ir~dex :ind g lycogr~~  
content. 

Trr :ill, 30 samj)lrs 'of 6 )s t c ~ s  i ' ~  11ahit:~ta of om v n r i o ~ ~ s  
the Louisian:~ oyster' t)a)o115 and four samples fronr t l ~ c  
outside tanks of the I T .  8. Fisheries Stirtion, Pensacola, 
I"ltrrid:i, were taken, tind c1:1c11 s :~n~p l r  was :inalyzed I)? 
110th ntctl1otl5. 

In a ~ ~ i a i n g  coudition rnilt~x :L 10 g aliquot of:ct the 
glound o h t e r  tissue fio111 10 ojritcbrs was dried :it 80" (' 
for 48 111 :~nd weigheil. Aftel 15 ~ n i n  in the air  i t  was 
again tlried : ~ n d  weigl~ecl to constant weight + .O05 g. 
Tlre dried weight of the 10 o)stc.~s'\v;rs then c:ilcr~lated 
;1n11 entct~c~j into the forn~nl,? : 

1'ot;rl dl3 weight in g x  I00-- -- = 711dex of condition. 
S l~r l l  c2nvity voll~nre 

Shell ~ ; l v ~ t p  vo111n1e was ol)t:rined 1)y water tlisplnccn~etrt. 
Five: to J0.g of the H:LIII~: s:~rnple 01. ground oyster 

4 F;~(:ilifii!s,.il~~d this s11[)-snj)[wrt for investigutio~lW(TP 

plierl I)y th&.r)epirtm$nt of Wiiqllifc :rnd Fisheries of (hit 
Stat* of . i , ~ ~ r i l i ~ t ~ n .' '. ' ' 

' _ . .. . .. 
a The antiror'ls indebted to Drs. I?. G. Wa!toll Smith rind 

H. ddlcblh' Ovtcn for udricc ancl to touis 'h.  Nrt,2sn, Jr.; 

for htch++~inrll.l&siHtafic-@. :rr , . .. . I : , h i . 
.; ,-.! 

PERCENT GLYCOGEN 
I :  1 

I t  is co~~aludcd st~idivs that't<ie from tl~esc: ~ ) r e l i n r i ~ ~ : ~ r y  
1)oor correlation between the two metl~ods in oystdrs "bf 
low vigor is prob:xl,ly due to (lcpol~denee of t,he conhi: 
tion in(1ex upon water contcLnt, ;it~solute size of ~ne;rtd, al;i~ 
o t h e ~  f:~ctors. llecause of this, i t  is helievcd that  glgco' 
gen :in:ilysis is the n~os t  suit:ihle n ~ e t l ~ o dfor the cori~ 
palison of work carrietl out hg independent investig:~Zor. 
on lorn quality oysters. Further work is ~rnder \tray to 
cleternrirre if a significnnt correl:ltio~~ exists lic.t\veen the 
two metl~ods in high q11elit.v o~stc~rx .  

v .  
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