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Three Centuries of ProtozoologY: A Briel Tribute to its

Founding Father, A. van Leeuwenhoek of Del{t*
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i l i g .  l ) .  lL  \ i s .xaL l l r  - l !0  \ ,  t rs  tg .  pos  , l t  lh i \  r . rv  \ ! . . r
n r  lnqns t  . i  1671 r l r i r  1 , .  d is f . \ , ,d  t ,mr .h r  $ i rh  h i ,  t

" , rL :  
n .  laD. l - lo , \  "n , i , r .n . l ] . .  Thus  h ,  s r r rL . . l  t r  r ! ! , c

' ' pmto , l  \ r l .h i .g "  rn id t  h rs  g r *n  and r \ t ) rnd l { l  i l i g l r  i l r '
LDr i l  r .da t  j t  ! . i , ) \ s  r l r  f fo l , ssnr , r l  r r ( r , r i . f  . f  rh .n \ rndr  o f
l , i ,n . ! i sLs  i found rh .  \L ! r l . l ,  . r rL lm.nrs  ro r ln rs  \ l r .n '  ! rn i .n [ .
r t r \ i r l l i , i  , r r i r  r rq .  f .oD|h .nx i l , .ü | i  . f  mr l r r i r  1 , '  ( l i L ins

o j1  L i .ds  L I  n ' . r t s . f  lo faDr i r r i f r ra l  ns i l s ,  l r )n1  . l ( . t ro t r  r r i , , ,ß
. .pv  . f  r iL jx r ,s  r , i  nn .s r iq  i , , r  o f  l ) \_ . \  in  d i , r ) lhe , lh r

" ! .1 , i ,  
L .m l i j . rh .mj . r l  rn ' i rh  .D  . r l i ' i , , ! , , r !  1 .  L r , r  ( |

lh. Itan {roDr Ddlr

l lL r r  L , ,1n1. f l ,o . t  \ rs  th .  \ l  JJ ,  r r (  th .  l {  hürnr r r  h  j , ' !

\h .  .od) l ' r  ( l  x . l f . i1  i iNn t i r . , ! . \ .  i " t . , r i x  t .  .u i ( , \ i r - ] ,  u r l
. r r h n . l ]  3 . o d  . , \ , \ i s l r  i n  s n . . r r d t l  ( l f l , ( r i , n i . l  ! P , 1 n r . l

tn rn . / . i .  \ ' a t .h ing  lh ' , r  i .  t r . r i .n  o ! , r  r  t r rn t r l  . l  L i f r . .  r '
i l , l r i rLg  ( t r r  s ia r  h .  \ r \ ' ,  r rd  L l rn  look i rq  lu r (h f r  iL r , l  \ ( l i
uL . l j , \ rb l ,  ( iq l r r \  l . f  rh i (h  l l tn  \ .1s  t .  t r \ ra l , r r t  l r r  h i \

' , ' 1 1 . . , . 1 . ' , 1 . i

rh  lLo  . l  f . .od i rq  h ls  inN, \ r l i rnn  I ( , r  fon l r i r \ .  q ra i .3

nr ,c  lhJ r  :01)  l r t r rd r r j l t .n  i  i r  i , , r . \  f .  u ls  n r ) r f  tp ( l r
d . n f i r d  r s  h r r d i ' i b h l . d l .  ( n N , N r { i . , r l i k .  l { I f s  o r . r
\ i , t r r .L l l t  iL l t rs t r r tL r l  l r i rh  r l i ,  l r lp . i  r  d rxu l l ' r in ,  r  '  r .  \ | ._
rv . ,  r i s  S . . r rx r !  .1  lh .  I t l , \ . I  S . fn1 !  o l  h i  , ' '  ' r  l r r  l im '
\ I x rL i  o r  Lh . i ' r . r .  fnb l i s l ld  

j , '  
1 , r f  o r  n r  Iu lL ,  r r ( r r , l k i r

t r rnnr tn j ,  i rL t !  l i ,g r i s l r .  in  th .  l ' r i l ü . r t lXx t  T ,dü ! t r in '
l ,L r ! .1 \  on  thc  b rs is  , ) f  l l i n  h r t ) ! !  r r t l i , t r t ,  r ' . .  \ . i r r . f l r ' s

rD i ,  L , { ,1 , r .  \ . l l  rDonqh k ro  t  i |  s . idn i f i (  ( i r . l l s  (o  I  i , rq
rboLt r  h is . l ( t io ' , .  l .  1 l i t l1 l .  r \  |  r 'q ! l : ,  l " ln r . iqD \ I ,Nr$"
l iLar i  - ! . i  l i . c t r  nN l rL ( , r l l  l i L l . s  t f  ü  11 , , \L l  s . .ü t .  r
, in r l ,  d .s .N.d  honr .  $h i .h  l , r . , rq l , l  h iJ r  hs t jüq  t ,1 , , !n .

l lo . r r  j .  U . l l1 .  Hdhnd,  o r  ? l  ( ) . l . r0 r  1ä1 i2 ,  i r rn )  r  l r { ,
hnr i l ) . , \ , ,1orL i  f .  i i n l !  d  n t r  i i " ,  d .nnwl  n !  a  nnr , l i i i .
. r r . f .  H is  J r rh r r  NLs  .  b rn(1-Drk , , :  h is  rn . , ln  \  [D ih
r i , c  t r . \ . f s .  r \1  16 .  r i l , r  l i LL l ,  f .n r1  nho! l i r rg .  l r  l , i , i rn lL

* This c.mnJr.nrn. r.!: rrDts.nls th. \nrln.. oI a nroft
addr .$  de ln . red  or  $ . . ia l  jn r i la r i .n  o l  t ra  u l  \ r i l l i an  O
\Iarquddt. b.lor lrrc S..i.h: ol hllorool.lis$ jt tl,. l,'rh ,\r
ruä l  I I c . t ine .  I l i . l d l { :nn \n  C!nnr . t i .u i .  l : ] .16  , \u !nn  1 !71 .  Ar
abnü. (  i15 l  l i ,d  L .c r  $ , l t r r l t i .a  l rv  lnL  '

t l  rn ,  r l . rD ly  ina .h t {a l  ü  \ Ins  l .nn  R. ,d  fd  1 ,1 r . \ t r l l r i l
and  a .1 is l i .  Drod 'k inn . l  r l l  o l  rh r  l i s I r . r .  an . l  n ,  N4r .  l r . , l
I)i.ksor n,r i,ir ndnp.rs.Ll. rhor.srul,n r-jsid... I \ish 10
a{LnoNldse rith s.aritfd. rhc asi.iu.c oi Natiorxl S.irnc.
F .ur . la l ion  s fan i  a i l l  l l  l 7 l

1 {an , .d  ( l ! .  i rA i "s \  i ) r  .  dü f .1  i , ,  . \ rFkr lan , :  a  ld {  )caN
l I . f  hc  v r t  up  \ l l ! i  l , r  l ) l l f  , t . l  f . r . r  l . f r  l .n r .  rg rn i .  l l .
rL : .  l r ld  rh .  p .n . f  ( lh rnnuh i r  ! '  LL i  S IF i f IT  o f  l ) . ] tu ,  i rd
d i l  3  l i r r l r  { ,m\ in !  on  rh f  s  ( .  lL  rN n , r r i cd  nL l , , , .  ou t
l i r i rg  L l lh  \ j r6  r .a  , l l  , l , i l d t r r  . r r .p i  r  I . rn r {  d rnqh l j ,
\h r i r .  |n l l l l .  nn , rn ! ,  u ighr  l )e  u r ( l f  o r  o fc  o r lu  ' i r r , ' i c i l ) r l
lLdr . l i ,n r  1 , . , ' r r . r | . .L  rN 1 l r  n r lL 's  o l f i r i r l  rn r lg rngcr ,
r r . r ) l , rg  r l l  \ i ' i . '  ' Ld  \ t , l r iLs .nL . r in !  D . l l l  i . r  LxsL  Fc  r i l r s
(n r r i l i nL i , , !  ro  h is  lo ,s i \ i r r lL : ' l .

1 . ig .  L , \ r lon ,v  1 rn  I i r r , \ .n1 , . .1 ,  ' I :nd  o i  Pr t .? . .1 . !y "
l)n\fnrq l)rn1l of r lrinl ol tl,c \fmelr rr!fudn.td nezotnit
rflrxrn,{ Lr (Lr Dnl.lr.rtist Iohams \r.floljc. a rofl, producc.i
l .1 r r  in  rh .  saN,y .a r .  l6Nd,  n ,  \ fhnh 1 , .  ra in t .d  in  o i l r  thc
c . l f r l l r  r ' . l l - k ro \ f  . r i s i , , r l  pon . r i i . l  l i i .  r r .a r . . , i !Dp.ürv .



TxrBUrE ro A. lrN LnlueENEoDK

His Simple "Miooscop€"

Lcculvcnhoclit simplc nicros.opc" is rlr ro be rhoushr oi
rs rhc rrr rni.r.s..pc, no. is hc. n1 my olnrtun, to bc siven the
tiLlc or "faücf of ni.rosoft" alrh.ugh hc ü propcfly known
as ttrc frtho" of rirotozoologr, ba.reriol.gy, taraiirology.
h  .  n . q . .  . -  n  , q .  d  l  o .  o I  u  l f  . , , r . - "  

" t  
, i r i r '

n,i.ros.ot.v as th.ir nrjor lool oI d$.riFivc nrvcdsatioD. But
Galileo, Crmlaxi, thc J.dsrns, llorl, Mallighi, ltobof Hookc,
and othcß rvcfc carlic. (or coDtcmlofary) nicr.scopists nnd.
lu.th.rn,.r., r'.fk.d nith of nr tlc dcvclopmdt ol thc .,,L

l,,r.l icrorot. \'i1h irs nn,lriflc-lcns srstcm. d.siin.d 1o

siv. fis., ültnn.iclr, to our Leitz. Zeiss, Spencer, rnd olh,r
modds oi todat.! L.rNvcnhork's 's(op.i' rerc sinDlv
' e n ,  i .  h . ' d l  "  ' . "  r '  . 1  ,  , '  1 , . ' n .  -
n i fy i .g  g lass .s . "  Bu l  i l  i s  r rnc  l la r  th . r_  t rc .e  n . rn1 .d  v i th  i
$cll-sround rnd slillfulli" folishrd lens, allosirs . magnifirr
ri.n somdim6 up ro an cstnmt.d mrxinun oI 300 diamctcr
lo r  N l ,a ts  .v .n  m. f . :  s .c  l l2 ) .

l..euwrnl,oek mlde hürdFdsi oi his i',sln,n..Ls, so,n. of

sotd ard silvcr Lut most or br.s rnd iot.i all on,atc or h4tef
thaD ncccs.ry, lNv suprisinslr cnoush mea$uins moch mofc
rrrn 3 nrh.s in l.ngrh. Thc .mphrsis r!.s ,l\Lr\s .n rh
rcsolvi,,s !o$,cr of Lhc snrglc liry bicoivex lens, sround onlr
by thc mrD himsclii it mar havc kachcd a iigurc ot 1.0 /rm.
....ding ro Roos.boon (:ll], bcLrcr than tl,rr ol iny ..rr
pourd rni..o!r)f.s f.. yc,rs l.lofd l,is rinre. :l']t rnerhui(al
''scxrs' on his ni*o$oP. (Iigs. 2l) serc x,g.D,ous, too.
rlloNnrg. nr cll..t,.oaNc and lnr adjust,,,cnts, a nccharical
stagc, ctc. lor vicwnrg ]n,ins pfotozor. a tiny, hardmadc
.rpill,rt gl^s rub. r'rs probably mounlcd of s1r.t sone va\
orto dre tijr or lonrr (posibly nodirjed.') of lhe objcct-crrficr,
thcn manipnlatcd into prop.f position just oppositc tho r|cflurc
l.ading 1. th. l.ns, $.ith th. ri.r'.fs ey. atfr.$pd to tl.
opfos;tc sidc or rle o!cni.g. \\Iho\, $hat trti{,ce ud what
.y.sight. to sd, wh.t hc sar'l

Dobcll (17) rnd othds hxvc .onciudcd that L.cn$cnho.k
musr rlso halc djs.or.fcd s.m. snnpl. mcans oi drrrtti.rd
illu.ri,r^rion) in .rd.r lo har. s..n s. .learly lhgella .n b..t.ria)
.tc. Anothcf p!n,t .bout rh. nxr. oltcn ov.rtookcd. is that
hc Nas th. 1st .ricfos.opjsr 1. a.turlly n.drru th. obi..ls 1,.

I  i r .  l y  rcd  ro ,n . r t io r  t ( ,  rexd |ß  o f  th is  joumr t  t '1 . r  r .
haro thc lxtc Clilfod Dob.ll of LnslaDd. a p,oDc.rng
protitologist hinN.lf i,r maDy ears. t. thank f.r rh. ln lnLlr
hnnrg  b iogra | l , y . I  ' h .  " Ia lh . r  o l  f ro to?oo l .gy"  i17) .  Cr r r i .d
ouL \fith dogg.d persilrcncc, otuen jdto thc $ce hours of thr
nisht, with uninrPeadublc prc.ision and cxactiindc. and, aborc
r1l, $'ith an ard.nr l.ve tor his s,bj..l, Dobell's .onrpl.,ridi of
Lhe task rsulted in .n authorituriv. r.t .xcitins xDd intimatr
account $hich, I am pLascd to sa!, has bccn on ..11.9. f.adins
lists in ficlds Jar ir.m pfotozoologr and on bcdsi.lc booksh.lves

'The developnent of (d*,riptivc) protozoolosy has, obriously.
dcDcnded on üc Darallcl. or ante.edenl, derelopmert oi d,e lield
or ni.roscopy (7, 12, 20, 38). It m.y bc ilterestn,s Lo note,
h pässins, d,at in the 1950\ ncarly 3lull centuries afrcr Lceu-
\ ' n  o \  I  h i .  ' , ' , r a  i 1  a - e L .  l "  l . ,  n  L . d . r q  H .
B ' {  1 " ' ' d , ' , .  o o . r n - | i )  t { o o ? o o l o 5 i  '  r : o F - ,  i  " - " i ,
use of thc rränsmission electror nicroscoDc in tLc very sane lo*n
or Delft (.1).

'Alas, nearly all of yhich ha\c dnappeared
Dobell (1i) hinß that skuldussery Nas inrolv.d in rhe case ol
rhc beauiilLrl collection once Lhe propdty or dre Röyal Socicty
Iigu.es 2 + a.e draii.cs of a vcry accurarc bra$ copy (typi.al
size, conslruction, ct, bui wiü a lens ot onlr 30: mrsnili."rion)
kindly siven to ne s.me 15 ycars aeo by Dr. A. Schierbeek oI

Iisr. 2-4. L.eNenhoehi nn:ros.öpe. Dravinss, prrnted at
- -a r  a . tua i  s izc ,  represenr  d re  back  (F is .2 ) ,  s ide  (F is .3 ) ,  and
r r o  r " .  l )  r ' - ! . .  o l  ' 1 . ,  - . h o r ' ,  o ' " s . o " y  o . 4 n  o r i q i n c

ß " L m ^  T  , l l  f p  
" ,  

-  L "  \ , ' i o - .  i i s p J ' r ,  
b : ^ l l v  F :

plain..l in rhc lerr, .nd dre r,inule apedure leadirs ro the tiny
lii.oirex hns (!ot shown) housd letRecn the 2 bra$ pläles.
The rnall size ol rhe insrrument is cmphasizcd by that of rhc
itrLhofs linson ircluded in lis. .1. Scale, redüced Ly - ,i, is in

ol pcople lvlo havc ncvor .nioycd a couse jn scieDce. In
.id.Dtrlly, rhe original haidbr.k 1932 (purposelr publishrd on
th," ricenlenary of Leru$cnhock\ }nth) cditioD nay bc dif-
Ii.ulr ro lnrd, bur 2 (and pcrhaps more) in.xpensi|e paperback
cdnio.s l,ave appcaFd sincej and I believc that thc Dovcl
.dirion of 1960, at lerst, is stili easily availablc. ln morc rc.cnt

rrars, SchicrLeck's (32'34j dd scc 24r) .onribuiions hav.
reprcsdncd norablc addjtions to our knotrrcdgc or rhe tioneering
Dtrtchman and lis Norks now $fely nerer ro lall int. rcaF

His L€ €rs on Pntro"oa

Dobcll (17) corvenienrli rumLcrcd Lceu$cnhock's nlmerols
ldrcrs $drtcn ov.r a span of som-. 50 yea6. l,euer No. 6,
d . , .  d  < " l  , n b  ,  '  r  n '  ,  ,  q l  n .  . ,  o b . . 1 :  i u n .  r . 1
n,adc on pfoGran {r,rr! lar,l .nd ot}rer very Dnure aqnatrc
plaDt aDd aDimal J.üns (zaj. trere, Ior examlle, $.c find thc
now .h$i.al $rc.ni.r j"cr dlnost lroctical, chamctcfizätion of
rrtat probabl) \'^s liuslLna tnidü: "erccn in d,e middle, and
L ,  u ' ,  , ' d  l '  l  , , d  \ l  ,  c  i , , " .  t r p r p  L , Ä l ]  r p Ä n .  . u o ,  n

I
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his hkrsrrff slnpl's: onlr a f(\r, but thc lst nr l)r ol)!r'vd.
\ !h r t  r  , , t r , l r r i t  w i th  thc  mul t i la r ions  Ionns  r ( )Ar izxb l , ,  r , !
(hy  r$ r r l r ' ,  7 ,5 ( r0  dcRf ibcd  s f . . i . s  o l  . i l i r r . s  x l i r , . j  p lLß
pr , l ) r l t r  ( , t ru , r l . s  r l ioüsrnns  ! i l l  a$r i rn ,g  d j rdnary  111)' l l i ,  

. , , l r ln r ( ( l  ld t r r  lDo l rc lh  No l8 ) .  r fh i .h  K .nr  ( : l )
u ( l  n  n \  o rhr  p rxoz .o log is rs  Dd r . \ rbo . t  \ i1o \  \ r l i ! { | r r r t l )
n r r f  l , r , !  bc f r  c , , . r .nsh  c i in rg  as  drc ' fn$  on  prn , ro iL .
\ r \  d r r , t l  ! r  ( ) r lo l r r  16 i6 .  , \ .1u iU) .  I  o r  2  rdd i i tuu l  I i { ! s
nrd  r t ) l !nnd  on  nrnr ' . . ry in is r r  b . r ( .cn  rh r r  .n t  rn ( r
Srprq , l l l  l ( i71 .  dar f  ( ' r  rh .  h inor ic  rnd  r ruh  ln  r . l !n1 .  I l , (
D , 'h , l l s  i l ; l  rü r ' tu r ,  rDd lcns th \ .c .ount  . . . lp rn rq  i l
p r l rs  ( ' f  l i \  In rk l -  a  pcrsona l  l r .n . l i I ioD fmnr  r l . , r i ! :n r r l  rn ( l
d i f ln l , l r  l ) , , r ,h  o t  1 f i . r . rn r t r . \ .  d . . r . ! rb l i \h  rh is  I ,1 !y  nü  r l l
t in r ' r \  rh r  n rN. \ r .nsnc  ( , I  l . c ru \ .nhocks . r  \  ohs l  r ' , t r i , r \
o r  r rn rN i ' t )n  . . { rn isms rboüd ing  iD  nr .h  n . tuh t  r r ( l  ! \ -
I tn innrn i l  hnb i ta ts  .s  l r .d , l r i te r -

l ) ,1 )P. r - \ r rd .  ln r .g . r ,  g i , ,g . r r \n tc r .  ( lo r f rL r t . r ,  rn . l  D" , , , r ' { -
n r r ' r .  r \ rd  \ f  r ! t r r  hnvc  Sdr ic rbccks  / : l l l r  i l l ,Nr fu r !11  : l l1 ) . rs r
bd .k l , r  i1 t r ) f r r r rnant r  cnr i rd r  in  th .  Dr t r .h  l x rsurs r ' t  d , r , r , r l
n i l , t \  r , ,  rh i \  O. tobcr  t l i ; i i  t ind .ürk  in  d rc  t r iqorv  o f  p , , i -

^ l r l , , r r !1 ,  r l i ,  n ! rdn ,s  f r ihc r  o f  our  d is i : id i , ' , .  , , , \a r  qN, ,
l ,L r i , , i / t l  , r r rnN to  h is  d is .o ro i .s  r l , c  r r r fu l  ! i , r ( ,  o i  no f r r i -
( h l , ß  ( l n l  f o r  s r x ' 1  , , f  o l r i ( i n l l y  n u t i l  l 7 : i 8  l 1 l . 2 i ) . 3 5  y ! r N
I t ro  l . r r \ r !  i l ro .k r  p rs r ins  n  i s  c l .a r  l r r r r  h i  id { i1 i i i ( l  I '
, i t l , r { l  r , inx rLk  dso jp l i . rs  o f  r r . r \  püohu ( | l r i , . s
t iL , ) , i l i r f  ro  n .  1 .dar .  In  hh  hn , . ' s  L . t t r r  No l l l ,  r l , r r .  h .
, i r ro1{ i  (n f im i rb l .  n r i i  ! r  . rcnb f rs  o f  n ) . l i  pn ! r | {L \
q . r . , r  r \  I . , r i i r l . , ,3  B . lo .  Ch i lador .Ua.  j I tüu \ .  ( : r t l i /1 i11 , j ,
O\  t r i . .hd .  \  t1  l r " i \  t i4 .  C . l  l t idüon,  and f r .h rb l \ , r , r  u l ) i . l , , i r r i , \
h i ' \ r l  T  t t tah jndn j l : J l .  I - . rü  l .ueß .o . [ i r .d  m] )e ! i z ib t , .
d ,n r i t , rnnN , ,1  i r ldn i , r , r l  r re  lnnrs  f l i sc l l i r . \  r , k l  , i l i  , r
Lo,D n,il rn(l r.lrcous hrbirars: Io..\xirpt,'_ Ctl.,,r1/",,dar.
lhr 

"trtul'.a(- 
C.reonona'. PotttoDu. Dil.lttü'. Crtrrt,

Ittt,lrt,t. K.rün.'lti.h.rlina. clthünia ain irs kri.ir. /rft-
,L?nr,' /in nrod.fl, rin.s probablr thc m6r t.p,,hr ,itirr,.
rr.r tn,nln . .rü h colonial foDns ar Cnrl,In,r. rn!ü!r
lh .  . i l i r r ,  { .  rnd  t 'o t to :  an t  )n thor , ] ] \n ,  amon{  rh  l l xq .u i r ( .

I].trnq,lnrk d,s.rirr.d F[odu.rion jn li,1i,r n] dfrrit: t,,,
! l v '  g r r f  rh .  1 \ (  r . , , rn t  o f  con jusa t ion  i r  . i l i r r , r ,  r l r l l r rs l r
( ) .  I r .  \ l i i l l , t  i28 l  i s  n { r l l y . . .d i r .d  i ! f  Lor  N i rh  rh .  t r r
( i ,1u l  i ! t , rp , . rn r ion  o I  rh .  f l r s romenon no t  rs i in . f t r r i r r ( l
L i r r i l  rh !  h r . f  y . . t s  ( , f  ( l I  l ! rh  c .n t r ry  h t  B i lb i i r i ,  l l i i r v l i l i ,
l l , ,  \ i { ,  I t x , , f r \ .  rnd  ,  on  rcnporar i . s  J  ,  n ro f .  th .n  175 ! , r rs
r I r ,  r  rh ! ,  A , i { l  l ) , , l .hmrn \  l c t t .N  or  the  enrhd.  h  (h .  i , r . f i , j r .
iL  l i rd  l r rD  ( l rnnnny  s ,W.s .d  i l i . l  f . i r i r s  o l  . i l i r rN  e . r \  i
n i , r i ( l  , r  " l . rs i rL r l i r i l '  l as  opposc t l  to  '1 fnn \M. " )  l i , r l  , i t

(1 , , ' i , r , s l !  o iq , ! .h .  L f fu \ rcnbo.k  n . rc r  s r { .  . f  r t  L rn . , r \1 r
\ in r r l  ! ,  (1 , * r ' ih ,  n r  h i !  l ,11 . rs  n r .  . . , . ! r i ,h l .  l i d rnD,  d r r
' i L , r  . . ,  ' " 1 : , , : d . .  l h  d i d .  I  f ^  ' - .  f , .  ,  , l ' i ,  .  , , ' , .  ,

li,r rhir {cnrs. hn dcsriprnm nr.ludcd thc oft cil.d Di$.q'
\ l ,n l ,  o f f , rs  n rc i  a  \ i \ id . .count  o l  th . . . i l i ng  and t r ! . . i l i ns
a f  r l r r  (o r ' k , . r i l c  ia lk  (ca l l .d  a  ia i l  b_y  l - .eu(c . l ,dk )  o f  rh .n .
h {n ' r rn r (  c i l i . r . s  (vc  l l r ) .' l t  i s  thus  ra rhcr  amus i is  to  nn lc  tha t  th€  .o rc r  o f  t I .  l96r )
l )o \ f i  D i l116:c l  cd i r ion  o l  l )oh . l l  l l 7 )  n  i l l ,ß tüLr l  s i r l i  d ra \ -
nr{s of rhizopod anitl,rr "ps.üdopod-;ns rl,.;. rvi( Jr^s rhr
pn'jcl |nrors oI n rarhd snDilnr tind mar bc found h rh. non.-
rhrlßs d.lianrlul and orh.nrnc no{.leRrly ill,trknkl .lNsi.
l , f  l l q r f r  (19) ;n r  h i r  F ' ( .  l0  Le .ur renhoe l  n  in  posds i ,D ö l
r  r , , ! / , , r r l  n , i c r .vopc  {nnqüen ion2h l t  Robe i  Hooke\ ) .  h .n rq
hosl,{l o\fr l,y rl'. nra..clous siLht oI rerac.otrs ^nnnl,r.. tfy-
t ) r !o ! r rks .  rnd  sonre  orhcr  sp . . i cs  le \  . I  !h1ch aDt ) . rc r r l v
w& f \c r  ru r l l y  anron ,e  tho \ .  de ! r ibed by  rh .  Drn l '  p !o t '
Too l ( ' ( i r r .  .L l (hough ündorb tcd \  Ia ror i t . s  o f  D f .  Hcsnc f

fictrr l)f r fi'Lrun,ifdcn r.st, ffobrbh x sp..ii'i .f rhf g{!r\
Lllihillurt t.lis. L3). trlttu, fJ.m tlf sroD ch of i, sl,rin,p.

OI  r r  1 .asr  cqux l  im lonan. .  r .  h is  mmy.hrn , , in !  rnd
ol frcclnn,g pni.-i \vo1 Lf,xtrlf,,lxtrk s

\ \ah l  (1 , * r iF i . rs  o l  s -vmbio t i r  o f  t , i rN i l i .  sp . .n* .  r , r1 is
f ,nür l  l ) rnnr r i l r  h  l l c  d ig .s rn .  tmd or  h ts . t  1 , . (s  Nh i .h
i , r . l , ,d ( l  i , r r .ncbmts  rDd $ ,ch  \ . , r .b rar .s  ^s  th  tu 'q ,  r ,L l t r i1 .
,d ! l  , \u ,mn.  l l .  $as  thc  l s t  to  s . .  $h i r  \ . r .  pF ' l ) , ' l nv
f t , r 'n r l r r rn .s  o t  O l ra tnn .  \ " \ . t . thüu ! .  rn , . . t r  l i r  rh f  o , ! I ( r
\rr$). Cli/o,ru.ir. (;a,z1a ii'r his o\r no,'lsl. a,,nnidia.
nn<l 7 'j.hantunai' r.nJr /.,1o. Su..lv som. othn .onünon

I,rr./ün pirisir.s. $oqh again rlll]rr.rrll D. xtr!.lrr. \?n
!d .  l , " r  ! . r . . i rh . r  D . r  f . .o rdcd  o f  roo  i rn t i l \  dcn t i l ! {  ( i )
\n r  r rn r  (h f in i tc  rc (ogr ; t io r  rod . \ .

L , - ' r ,q ' l ' " "k  . ' r l , r i  r ,  d  .1 ,1 ,  h . '  n r  ' l r . ' r ' i n r .  n r  . { i ,  t r , rn l " . '
\ i r l '  l , i '  l d r .F :  fo . . \aDp l . ,  o f  spe( i1 i  $ I id ,  r .d i r  \?  fc { l
!,n\ b. rlsi'rnd ro rr,e g...ri Coltls, 1:.tti.ltü, l/.hot.
.1nt h.tiht:a, Carch\iurt. C atttutrio- O lat ina. Ni.r,rl.nr. and
l : l t )h id i l tn  i .a \ l cd  "Pohnon( lh  Ly  Dob. l l ) .  S inp l .  h , r
! r , r ! r l l !  n , f f i . i .n r  i f  \ fe  2 fc  gm. tuus  .n .ugh r .  i t rkc  $ ,d f
r lh r \d !N nr  $ , .h  d i i rn r . r i v r :  scn . r i  \ r r . .  th .v  ! r  i c t r l r r
l i sL t r .s .  rs  mxy bc  no ted  in  th r i r  r f rod , r 'nn  horu  ( r j i l r s .5 -13J .

in  17 l r i .  r . . . ,d ing  to  Dobc lL  (1 , - ) ,  ] c f lN .n l ' { rk  l ) . r t r la l
h l \  l i (  l c t rd  lo  d ,c  l to la l  So . ic ry  o rhnr i , , s  r , , r 'd r1 r , ! ,

t ) r , lonrnos ic r l  top i (s .  But  add i t i .na l  l .1 t fN  on  o th f r  sLh jc f rs
rq r  ( ' i l l o r  and sor t  acro$  th .  Chdf . . l  . vor  i l l o  thc  y f r r  o f
l i i s  (1 , ! l i ,  in  172.1 :  in  fac t .  hc  rvas  d ic rx r ing  i  s . i { ! r l i f i (  { r rn -
n ,L r i i ( ,L r i , r ,36  l , . , , i s  b . Io r .  h is  pa$ ins .  ID  du f  l i r r ' ,  thc  w ( l

l , . rh {  { ,om h i \  dAor .d  . lauq l , rü  \ I . r ia  lb t  thcn  07  h f l i l f j
il,rr h.r lrtho and thc "tathcr dr ttur.zo.l.qy" hrd pr{y{l
r \ r \  . tL , id l \ .  n r  D.1 f t .  on  26 . \üsns t  o f  rh r t  1 . . r ,  r r  rh f  r i t ! .

lli$ Inlarirl,lt Cüiosiry

ID rn rbbrNi.tcd skrtdr !,c1, rs rhi\. n)rnt n.or\ nr 'rr{rr
in r { f !  in  r ln . !n r i t i c  üd  p fßonr l  l i f . . t  rh is  n i l r r l ( l ) l (
\ , i  , ' xd , .q  i , i . . i .o f i s t  non,  T [ .  Nc thqhnds h  r  l , r ( l  rn  bc
, ,n i r r , \1 .  . \ l th |U!h  l )ob . l l :  i l 7 )  boot  has  n{w l  r ( ln , i ,ab l \
$ nrl pri,riprl !u.c of jnformrri,ri, th. r.ad.r k rln) nf.nrd
r , ,  1 l , l r r ' ,n  r l ) .Bcndü 12) .  hadbu. r  131,  I lu l l . ,h  (5 ) ,  l l i i t !h l i
l l i i .  ( l ,n f  i i  ! ) .  C in l i s  1101.  Dob. l l  i l 6 ) .  K .n t  121J ,  KLdo
i ! !1 .  Lßhsn ln i  &  So ldorovskr  i23) .  Lo . t  l? { ; ) .  I t rn \ r . l l
i !7 ) .  NodoNl tö ld  l2 ! i ) ,  Pur l .  130) .  l t id , i rh  ( i l (h ) ,  Rrnv '
r ) , i { r  r : i11 .  S .h ic fb . .k  l : J2- :1 . ! ) ,  Sn ,s r  (35) ,  S i , , ro  r {  a l .  ( l l6 l ,
, , rd  \ t , t r {h , r f f  137 3 ! l  f . r  idd i t ionr l  hscnrx tn rq  d ,  r r i l s  in  thc
l l f {  , , f  L ( \Nrhoek i  x rd ro ,  n f  d r .  nm. . f  L r \ t  r r ln l r ( l  h is ro ry
.,id d.ldll)nrcnt of nicro,((o!y rnd t)r.roz.ol.Ay.

OI  a l l  th .  o r ls rDd inq .hr r rdcr i$ ics  \ r l , id r  ^nr ,Dy  u , r
l r r rN\d , ln r t  !o$r$ . .1 .  I ' s  nD i .b l .  dnnNiq  . l rouL rh , ,  n iL rLnr l
\{rtrl,r\ of drc Drirtuscolic slrld s..,,is r. r!. rlr \irl]lr r 'n
irrr)ornnt rrrit of this ' 

lmr.lp&nozrl,,sisr. lh. \rnr. strt
, ,1  in r . r (  n r  l , i s  l i r l .  "aDinra l .u lc i 'h rs  f rD iü l l  l l , c  Do ln . r r ,
i',! p.\.r f(r Rr,r.s oi (.fL.N nr th. licld sin.r his disr^lri$
( ' f  l l ( ro \Q ' \ rs , .  ld l r t . r "ncd  n i rhn ' .h , 'p In r l  rnd  nr t l ' rn ic r l
II\rr'hj{cs r! phrsc Drn ro!olr. mna..i..dit.qr!pht, dc.tron
n, i , , , , ! r ,p r .  rnd  rnc  sophkr ica td  tooh o f  r l , ,  b i , r 'honk(  .n ( l

I
t

' 'SDrf. dors Dot p.rnn ..iti.al .omncnrs on dk.r.pan.i.s.
dillcro.es. rnd nrarcuraci.s. .fhich ar. soDr.riu.s .Nir. an.zhs
rn(l o((rsn,Ellr 2nnrins. dn.orerahle in u.iou! a.cornrs oI rBc
lil of Lr.ü\!enl'dk. For I r$n\tc. jn ä r.ry r...nt bbsraDlical
s l i t l , .  \h i .h  i s  dc l ibc ra i . l y  no i . i t .d  n ,  n , i (  pnp. r .  rhc  o ! !o l -

is made tl,rt dre Dur.h flii.rolcopit Nis, .arly
n, li{c. nppoinlcd jannor in th. l)clh Cny Hall, . sinftrf. $hi{:h
h. l,ckl fd th. r.mxn,d.. ol his lile_ l[nousl' o .run poor
l )obe l l  to  tu .n  o lc r  h  h is  smve l )
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liilr 5llt lRcdrrri.cs iid at a mnnm nrl.J oI ori{nial s,sralins\ (rqno.lucd nL lil Nhi.h ac.onlanicd Dublicaii.n (in
rlr Phila\athnal1\urJddi,,r or otliN on(l.1sl .f seveful ol Lc.u\.rho.L's Lrr.rs.n D.o1ozool.si. iopics. TIle b.icl descriDiions prc
irred ü.ruo!.tion riarts ar..r.erp$. vnittnr's slislldv pdaphnsdd. lrot iDol.lt\ lanJalion oll Lceu\rcnüock s orc conrleb
a(ounts ol ihc nruciLrrc and a.ti'iin,s !l erch orsrnün I 5 Lik. a b.!s| oft a trcc rrith ns na.r' t\viss.. , er.h rvth c\trene tips
bcsc tn i rh rorndr r i . s r ,3 re , ' t s lo l ,u les . r rh i .h .andch.na .d , r . reabout . . , l t s r .o t .  las t .n .d  to  t l .  s la ts ,  i \  t l , .  .o l , , r  . f  o rhen rvood.
afd n.ncrNt.d \firh liltie r.un.l qrar!lcs .." ll.om L.:ttsr No I5r). v.rr lil)ri). {No ,1.nLr il,. \!ell hnou rrb.r.id colonial
{h fv r rnoMd j laqc l l " (e ,1 r r
t h e . . m n l n , j , j , e l l x t n r n o l . , i r o n l I . t o ? o . n . ' 6 . . ( ; r . e n r o ! n d p a f i . l . ' 1 | n h ' l a n } ' h d e p r 0 j c . t n r g
ro lh ,s  rü i .n . .  nnd.on t . i . jns  l i t t l c  ro r rd  e l .bu l$  a l  l i te  s l rüc lL re .  "  i f r .m Le{ t r r  No 122 ycä i  l i00) .  l surc lv  a  s lcc ies  o I
lh .s j , l r r . id . ]o lo l iä ] !h } ' | . Ino |ad I lag . l I r i . t , . ' ; , JS!cc ]D.n ] ro | t ra ' .dc l .a I ] } 'hNse\endaughLcrc .o l ios ] | i ih i ]
liLe n,rnl nhosc b.ll! is flat. and fr.r, \l,nL Iittlc nßtfunr.nts sticl out. \rh.rc\ith ir ofLctl its prosrcs .. It has Iiitlc ro!nd
Lloliules nr ns bodv...' (iron L.tter No l4+. lear l7l)21 l\:..v liL.lr a sp..ics of ric .omnron symnosi.n{: .iliare C,l,,tr ) a.
' t h c b L . q c s t ' , t " l - L q , , " t i - r , , - u , o l  1 , r , 1  . , n i m a l . l l c s  I f . D  i h c  e n t  d {  i r r o s .  . "  ( h o m  i d i . r  N o .  3 3 .  r e r r  1 6 3 3 )  ( V e r y  l i } e l y

r .r, .il . ;i r r ot ,T I rrul'-L 'l) af o) rlor in "reanisrn ..nnnor n, 'hc larsc hres|n,e ol l.o{s :u!{l ba.ls I 9. "Not äs larlre I.s the
Drccedniql nnd o.e roürd.d ..and !.ry ierr in rmn,.r:. ." (hon Lctlrf \o. 38. tcar 1633J. (tfolably a m..rbcr ol the hct-
.ror.i.h .iliarc cdN Nr.rdl'{!), rlrh.nll, urio6 ruth.rs h i, impli.rte.l nr. trichostonr. ciliatc Balnntitlitm. to rhc cxicnt thai
t | . l a l i . | q . n u r . O l t n n x * t o | e l j j n l ä L e n l y . i t e d r s a L . . u [ . t f o c k d i 5 . o ' c . v n r n , x t o o L s '
rct. and ;vcttheüns ersilr lourd todar nr thc ir.e tsdr. do nrdecd. n, oürline, rcrexn,le L.eunenl,oeli drarvins ) 10. "Frhioncd
l i keabe l l  . .uorüs  r . ry  genr lv  on  r l rc i r  l .ns  La i l s  . )€1  n ,  an  in la r t .on t r r . in rg  l l r .n  Le l ld  No.  l49 . Iear  1702) .  l von icc l l cd
r.ritrnL .ilirres. Drc\a1Jlr l/att;..lld. lcry \niiil.. to onc\ d.s.rib.d :onr. 2i vear .arli.f in his c.lcbrxtcd LcttÜ No. 18 (sc t.xt),
arta.hcd to a roollct ol thc snr:ll xqurLic !l.nt Lnoln as drcl ccd. Jhrcc vnitrry niilnl,uh im d.pnt.d ) lt. "Very smäll .äses,
.1.a. as ela$. so that vru .an s:e lhe liltle cran,r.r lynrc rnhni .luiic dislnrcLltr. . . rnd drcre rre hf. lndc rrloels $hen il sticl$
Drrt .f is hodr out .." (lrom Lcitc. N.. 149. vear 1702J. (Lord), Daftial d.s.rilnion ol a specie! of Crrn&rta. a solirary loricatc
i , . r i t rn ]h . i l i aLe lh ichcot ld l r . .o ln lsed$Der | i . ia ] ]y ' l i t ] rnna l |n ] I ]n ]no |s
i ' r l  . . . , , " , v
n..ibcd. linftl r(ta.hrd ro lh. sam. dn.k$...I roorlct ar th. oqanirnr of rno pr.ccdiis lisufc.l 12. "Lite liLLle bclls. aLLached bt
!ho i .  l i l r ld  ra i l s .  ! .Dre inn .s  m. r i :  ihan  .  hurdr .d  tosc th . r . . .  (hon Lc t t . r  \ . .  l . l 9 .  r .a r  l i02 l  lA lso  dcs .d lcd .  bur  no t  i l l Ls t ra ted .
in an carricf r.ti.. a lnorr oI Lhc arL.roid peribi.h.iilia. CarlrJtr,, r)osi,ly ih. nbiqrilons and lons knorr spc.i.s C fa4linun.
in \rni.h ih. n ividual zooids mar'..nna.r nüeper.lenLl-" oI one anotle. (.s Lcen\fontuk l,jnr.ll .6seN.d) Iound on the srm.

hstmt. (dn.hfeed rootlct) as d,it i,r,Nrd,s the ..sarismr .l t|. 3 pr.ccdins fiqücs I l3 "V.rv lndr sn3il shells (+inh. he.ruse
of di.ir rlundnc$. I called liftl{,.o.liles. ." llrcm Ldicr \o. l2i. ycar 1700). lundoübldll} tesß, .ne oI vhi.h is rort.yed
lxrr. .L loranrinifcrdr srr.rodn,id. probaLir Etfh itin or \,ft.1,r.1r r.iaicd scnus. found Ly L..,i'".nrr.er ;' ih. (.mr.li .r r

n r , l ( r l ' r  b i . l . ! i s t .  r .  f . , , tn r (  (1 , .  lLL .s t  fo f  nu .  kn . r ld l l
aLont  d ! .n .  f , sc i i . l i , r s  miüoofs rn i i f \ .  Br f  i1  i s  d . , ,b 'n , l  i f

f r .u rdav  o f  *d i  n , rL t r . ' l n , i los .ph . rs  i , ,  l i t r l .  Lh i r ! .  r i l l
No b. ibl. to srtirtf (on't.,.lt tltir tüi.sir-v rr,,r,t rlr

REIET{ENCES

1. l].lträr. E 197.1. r-otr\ d. hislorir rroiorcolasn,. lll
Leetr\!.rhoek y cl trn,.nienrrix des desculrimi.nio dc lor J,f._
ro7.ari.s ,4,i 5... M.t. lIiiL. Ci.n. l..n.l. 4, n\ lt.ss

2. Bcndcr, G. A 1961. liarrrerh.el a.d lhe "liltlc ,ninril\.
tn Bendcr. (i. ,\.. .,1., G,.,r Marncnß ir Mtdi.nt PalkDn\is,

3 .  l l .1d l ,u ry .  S .  19 I i7 .  th t  l : ;oh t ia tu . l  the  Minn . te .  Pcr
s.mon lres. Lordon.

.1 lreh.lirfnler. l, H r950. El.liron..nikr.sk.piscfie Unref-
ni.llung.iniser Zilinl.n.,Utki L :oti 5, 25i 69.

5 lrnlr..rr, \{. l!38. Th. llittot) ol B,.,.ridlosr'. Oxlord Uni
vüity Press, Lord.n iRcprinn.d in 1960).

6. Bütr.hli. O. l8lr7 ll1l9. Proi.roa ,\hi IIL lnnß.ria nnd
Svslcnr d.f Radiolaria. ii Bfonn. H. G.. e.l, LlaMi uid Orn-
tttren d6 Thn.Reiht, C. t Winlcrs, LciDzis 1, 1098-2035.

i. (iorc, l,'. J. 1926.'fh. Hitory ol Pntazaolas. Uni\.ßttr\
or Lor.lon l.e$ LDndon.

3 1937. L.elNcrho.k! zo.6anrl rrsear{,Les. lafts 1
& 11 .  - .1 r2 .  S . ;  2 .  r  .16 :  lB i -235.

I l9lrlr. lvli.ros.opic s.i.rc. nr Holland in rhc scven-
,..nLh cenrr,ry. I. O-u.k.rr MXt.'. cl"r. (Ser. 1), 1. 59-7u.

I0 .  Cof l i s .  L  O 1961.  T l .  C i t id tuA Pta to :aa :  Chntde te t ; :d -
ti.n. Cla$;fi.atian. ntul üüle to th.Ii,.rahrr,. lersrnon lre$,



T{BU1E rd ^. v^N L.EUWENEoER

l l .  1c62.  Tdonoh i .  üm. i . l ru ra t  n , " , r i , , ,  in  n ro .
!.,züuloov dnd rhc n.s In'crnrrionat Codc and Z"otolrdl Non,.n-
.lJttrc I Prcto,ool. 9. 3O7 -2+.

12 .  -  Iq7 i .  Prorn /or .  in  Cr . r .  P .  cd . .  En t \J r l .d ia  o t
Mi t^ .op t  an t  Mk,o t . ,hn isu?.  v i i  No{ ,Jnd Rf lnho id .  Ns" l
l orl. !ts l8j-1.

13. -- 1973, Ilistory, taxonomy. .(noßyj and er.luiion ol
\p.(ics al Tdrtah!1n4nd, iz Elliott, A. M, dl., Th. BiolaE .l'lctnhynütä, 

Do\dcn lltrtchinson & Ros, S[oudsburs, Pa" pD,

t4. - 197;1, The chansins (orld of ciliarc systcmalic!:
h i .on .d l  dnc ly ( i (  o f  lE . r  r l lo i r "  dnd , ,  n . \ l v  rmp. , .d  n I \ to -
s r rn t  r | fme uL täs i i rnJ r ion  ro '  ,h r  p roo i i ;  i l , \1ur ,  ( : , ' , " j ,h -
oh .  S tsL  ZooL 2 t ,9 l )3a .

I i  1971.  I  h ' re  r .n " ' i , rs  o (  r rv inq  'o  .a rß( r  o r r  .n r i
n ! , rv  JLou,  , rp  p rordoJ .  r 'nc .  t *u , , r i ,o . i .  dn ,o \ " ry  u ,  .n "
i  r r l .  n  'n , r .  i  1674.  I .  P , -  - -1 .21 ,  4+1.

16 .  Dob" l l .  C .  l9 :1 .  A  nroro /oo  öE: . : l  I . i , .nL  nr ) .  . \n ro r )
\ , , ,  L , " . x ^ r l ' o . t  / ' 6 , _ - l t 2 r  , . J  L o r , i r  J o . . o ,  b t i - t 7 _ .
I'tn\ital.!\ 15, .aa-19

17,  i932 .  Anto \  Loa Le?Lunho.k  and H^  " ! - i t t l .
/an ,dÄ S\ " ' ,  . {  Za 'h 'q " r .  Amrr rd rnr .  Rppr i ' , ' .d  i "  I l r iu
i r 'd  i r '  1960 L)  d i lL rcn l  pn* -s  )

Iu. Finler. H. E. 197+. Tlre pernrick, no\r änd rl,en; !676
ro 19i3.'t nnr A,n. Mi.,ot ,t,..93. ir07-t3.

19. Hcsner. R. \{, I9lr3. Diq Fldlr //a!. Iit . Fteat or lltho\
lltho onons the Pml,:oa Willi.nß & $rilkins. Raltnnorc. (Rc-

?0 Honisbcrs, B. ltt, lgtj7, DevelopuF:Ls jn mictus.ony in
rer,tion to ouf u!deHL,lldins ol Pror.za^, 'lrnu Am. Mictot,
Sa. .46 .  l0 l  12 ,

21. Kent- W. S. lAnA-1A82. i Maual ol th. Ia[utoria. Vnß.
l -iJ. Dalid Bosüc, Lordon.

: - ) .  Ku ' lü .  R  R.  lgen.  I 'o t r . rn la t .  l r l ,  pJ  C l ' r r l . r  C' l l ' om.s ,  
SnnnRl in ld ,  l l l .

:13. Lcch6,alier, lf. A. & Solotorcrsly, l\\. 196i. l-hft. C.h-
trti.s of Micrcb;olaw. M.Crarr-Hill, \c\v York.

24. Lceurvenhoct, ̂ , vrn. 167.1. lvl.,r obscßatioN from Ntr.
Lcc$cnhook, i! a ldter of 7 SepLex,L.r 1674, scnt to thc prb,
l i i hc f .  P l ;1 .7 rd , r .  & ,1 .  S , , .9 ,  l7B B2.

2]r. LeeuvenlDck. Anloni van. 'lhc (ou(r.L.d Letr.ü oI, \'oh
l-li (yc2ß 1939-1967). trdi1ed. illu$ralcd, änd annor!te.l by a

d.mntee of Dutch s.ienttß. S$cts Änd Zeillinscr, ^mstcrdam.
(Tl;s nag.ifi{cnt vries. princirräl rrark of Nhi.h hävc bNn
.d i r .d  L \  {  S . l ' i c rb . r l  n  b . ing  nnh l i j l .d  in  Du, rh  .nd  Enqh lh :
' t  i s  ro  o .uny  ih r  r . l "mh r f t l  p ro lDb l r  s i l l  nür  L .  J in i3hr i l
lErore 'Be end ol rlx .enrurr.)

25. Linnarus. C. 1758. Slt.,ra Ndt!/"., 10th cd., S.l!ii.

26, Locy, W. .\. 1935. Diolas nad Jtu MarrrJ, 3rd c.1., llolt,
Rinehart, & WirNLor, Nerv York.

27 ]|4m{cll. R, D. 196A. Intrc.h.tion ta Prcroz.aloAj), znd
ed.. Dorü lübli.atiohs. NoL Yö.1.

?8 \Iüllcr, O F. IiA6. Aainakula lafutoria Flzliatilio ea
l|art,. Hävniäc (r Lipsiac

29. No.dcDsliökl. 11. 192a. Ih. lliitotr ol Biolos': A Su,!er.
^. A. Knopf- Ndr lort & Londor. (Reprinted ;. 1935 and
19.16 . )

30. Ptrrtle, H. R. 1973, Hisror- of thc nicroscopc, ir Orat
P,. ed., ,:n.r.Lo1.lid of Mitokolr and Mirotechnique. Vatj
No*mrd Rei rold. Ncw Yofk.

30a. Ri.h!r.ls, O. W. 1972. I{icroscoDr: yesterday and to-
nano\!. Ttun:. An. Micrct. J,c.91, 529-1J2.

irr. RoorlrooD. M. \9i6 Mi.to'cot)iun. Leidcn. 60 pD.
:l:. s.hie.hect. A. 1959. M.a'utiai th. Iaüible tl'o;Ia: th.

Lile md lt'otk' öl Antoni ian L..rt...nho.k. Ab€ldd S.hunnn,

33. 1960. Dr ton L.ztl..nho.k-Bri.f tan 9 O.tob.l
1 \ 7 5 .  ' 1 "  4 . b . . , t t  : t r . l t  M r r c L n l a r i c  l i n  D u r . h l .  K o n i I
NEJtn  C i ,L  E f  Sp i r i (us lJbr .  N .  \ ' .  Dc l l r

3,1. 191i3. AnLaai tan Leeüo.nhoek en Zijn yaattia.
a'hne Anü.kLit!.t, lin Drtchl. Knhdnrn. Den Haas, 140 pp.

' r .  s n L p -  C  J  1 9 , 9 . , 4  H , . r ' r  o t  B i a l a p j  t o  o b - u t  t h c
l . a t  t a o A . , 4  t r 4 a . 1  t n i o d u t t i . \  t a  t h t  s t ü J t  a l  L D i n s
? liugr- :l.d ed., r\brlärd S.hurDn, London & Ne$ Yorh.

lb  S in r r r .  ( :  ,1 . .  l l o ln l r rd  E .  J ,  &  Hat l ,  A .  R. ,  cds .  t957.
A l t i t ro r  J  r l  T i  hnohEr .  \  o l '1 .  c l ,o .ndon Pm\ .  O\ Io rd .

37. Noödruff. 1,. L. 1958. Philosolhcrs jn liltle rhinss. Uni!,
O kld. Ihll. No. 73.), pr. 2l-33.

18 .  -  'Cq9 
som,  'on .1s  in  . i ,  ' o \o r )  s i  h  ßp . ,  i . l

'  1  . -  ,  o  l '  )  , t  \ \  I  a r  ^ .  y .  A l t J  S , t  1 , 1 1 - 7 .
39. - i919. I'n.roscory bclorc the ninetecnth ccnlrry,

,ltuet. Nat. 73. 485-516.


