
Whereas scientists along ~v1t11 writers led the 
movement for democracl- in the former Soviet 
Union, they have been a distinct minority in 
the movetnent in China. Natural scientists, 
eL7en under L3eng's socialist regime. have more 
pri~~ileges than their social science counter- 
narts. Whereas China's social scientists are 
crltlci~ed for their acaiieinic \vork as well as for 

i s 111OSt i)llt. their polltical views, eve11 Chin?' 
spoken natural scientists, as Mlller polllts out, 
are criticized only for their political \~iervs, not 
for their scientific views. 
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research and theoretical scientists. 
bliller doe.< a fine job of delineating the  

debate het~veen the  scientific rnoillsts and 
pluralists in  the  Deng era, but he  accepts 
uncritically the assertloll of the pluralists 

China's scieiltitic disslJents, such as Fang 
and Xu, are right rvhen they say that Cllina 
needs democracv, hut the\ need it so the\ call 
speak out on political issues, not necessarily 
on scientific Issues. Thew delnand for democ- 
racy has less to do with the needs of China's 
sclentlsts than with the need to expose the 
corruption norv ra~npant in official circles, to 
linllt the party's still ,~rhitr,~ry ahuse of poiver, 
and to protect free~lcim of expression on pub- 
lic affairs. On scient~fic matters, China's scl- 
entlsts have a greater degree of freedom and 
autonomy t l ~ a n  other mtellectual and social 

When Deng Xlaoplllg came ti) paver in C ~ I -  
na in 1978, one of his first moves lvas to 

that democracy was necessary in  order for 
science to flourish. It may be true that 
science stagnates and may even wither un- reverse the Maoist politicizition of mtellectu- 

al actlvlty, particularly in the sciences. He 
~7romised scieiltists that they \vould be able to 

der a totalitarian regime that controls and 
manipulates science for ~ t s  orvn political 
purposes, as happened ~n Nazl Germany, 
S ta l~n ' s  Sol~ie t  Union, a n ~ l  blao's China. 
Rut it is not necessarily true that it stag- 

carry on their work free of political inteifer- 
ence. Despite 13eng1s intentions, Lyman M111- 
er in Sc~ence a11d D~ssent in Post-Mno Chinil 
sho~vs that this policy was ncit altogetller suc- 
cessful. In contrast to the blao era 11949-76), 

groups. Democracy is ilnportant tor the lm- 
proL7ement of the llfe and livelihood of Chi- 
na's P o P ~ ~ l a t ~ o i ~  111 general. The  st<~ndarJ ot 
living of Chii~a's scientists Inay have ~{eclined, 
but colnpareii to the lnajority of the popula- 
tlon they still are a pi\-ileged lot. 

Despite his lack of crltlcal distance from 
his subiects. bl~ller 's  chronicle the emer- 

nates under authoritarian regimes that al- 
lolv a degree of intellectual freedom. If that 
Lvere the case there lvoulil not have been 
ally scient~flc progress before the 2Cth cen- 
tllry. Iiltellectual ulural~sm can flourish and 

lvhen all mtellectual endeavor, incluil~ng scl- 
ence, lvas under the tight control of the party- 
state, under L3ene scientists anii inost intellec- 
tuals were granted a degree offreedom in their 
iiltellectual activity. Nevertheless, some party 
interference and blarxist icleological gu~dance 
continued, especially 111 areas related to poli- 
tics. T h ~ s  lvas true even in the sciences. 

Specifically, Miller detalls the debate 
between p l ~ ~ s ~ c i s t s  011 the nature of the  

has done so under authoritarian regimes. 
In  addition, the  focus 011 applied science 

and com~nercialisin that Fang and Xu at- 
tribute to  Deng's socialist u t ~ l ~ t a r ~ a n  poli- 
cies has much less to do ~ v ~ t l ~  socialism than 

geilce of clisseilt in China's scientific corn- 
munity and delineation of its important 
debates reveal 'In area of China's nltellec- with China's move to the market in the 

1980s. Research scientists are leal-ing t l l e~r  
laboratories and research institutes to make 
money 111 the lnarkets opened up by Deng's 
reforms. In the forlner Sovlet Union and 

tual life t h , ~  hitherto has l ~ e e n  obscured 
and little unilerstooil. In this respect, he  has 

A ,  

universe-those \vho espoused the Einstein 
view that the  universe is "finite hut un- 
houndeel" and tllose ~ h o  insisted that it nas  
''. ~nfinite" in accordance with the vie~vs of 
Ellgels and Lenin. T h e  former group, led by 
the coslnologist Fang Lizhi and the histori- 

done a senrice not only to those rvho study 
China l ~ u t  also to scientists who may \vant 
to know about the political concerns of even under Mao, Illore scientists were In- 

volved in pure science and had Inore status 
than the\- now have in Denp's market econ- 

their Chinese counterparts. 
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oiny and in Russla's currently marketizing 
and clenlocrat~zing society. Fang's and Xu's 
distress over the  market's ilnpact o n  science 
not\vitl~stan~ling, the move to the market 1s 
one of the rreconditions for the ilelnocra- 

a n  of science Xu Liangying, asserted that 
the latter's view ~ol i t ic i red science: the  lat- 
ter group insisted that Fang's and Xu's \ ~ i e n  
was a violation of hlarxist philosophy. This 
debate created ttvo rival groups. T h e  Fang 
and Xu group regarded Marxis111 as only olre 
of a "huildreii schools" of thoueht. ~vhereas 

tization they i-i~uch cles~re. 
Miller claims that scientific l~berals pro- Brain Structures the  opposing group regarded Ivlarxism as 

still doininant over the other schools. 
Fang, Xu, and their ilisciples linked their 

demand for the autonomy and pluralism of 
science wit11 democracv. Thev asserted that 

vided much of the rhetoric of dissent at Ti- 
ananmen Square in the spring 1989  lemon- 
strations (p. 241). Indeed, a few scientists, 
such as Fang and Xu, were i~nportallt figures 
in the re\i \~al of political liberalism in post- 
Mao China, and their ideas may have influ- 
enced the student leaders of the pro-democ- 
racy movement. But thelr numbers lvere mea- 
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delnocracy fostered science because ~t pro- 
vided the institutions and political context 
that made possible individual inquiry, ques- 

ger in comparison with the numbers of social 
scientists, writers, and even Marxist thinkers 
involved in the polit~cal reform movement in 
Deng's China. Moreo~~er ,  the proportion of 
sclelltists in China's dissident move~nent is 

t iming of preconceived notions, openness to 
new ideas, readiness to think independently, 
and equal treatment. Ivloreo\~er, as the Deng 
leadership became increasingly focuseil by 
the late 198Cs on econolnic reform, Fang and 
Xu charged that ~ t s  socialist utilitarian atti- 
tude toward sclence left little rooill for the 

Anyone lvho remelnhers Herrick'\ Bmin of the 
Tiger Sniarnmicler or Craigie's N<tcroanatomy of 
the Rat \rill recall with pleasure h o ~ v  an espe- 
rleilced hand can thro,lgh a Lleceptively sim- 
ple account provide a hroacl perspective of the 
whole nervous sysreln, in the case of the 

s~llall by col~lparisoll with the 11~11nber in- 
volved 111 the Sovlet dissident movement. 
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t;,rmer t r a n ~ c c n ~ l i n g  the  Apparent cult ill or- 
g a n i ~ ~ t i o n  (it the  13rain l ~ r \ v e c n  m ~ n l m a l s  anil 
non-mammalian vertebrates. Thi. largely 
~maginarr- has grkln.11 niiier in recent 
year.;, n c ~ t  ro much ar tlie result o t  the  explo- 
.;ILIII of i1ifc>r11~~atiii11 a, k)t the  r e J ~ 1 e t ~ c ~ 1 1  111 [lie 

Vignette: Autumn -- Thought 
~ ~ u m l > e r  of neuroanar~)nii>t, n . o r k l n ~  011 birds, 
repr~les, a m y h ~ l ~ ~ a n s ,  aliii ti.11 anil of tlie pro- 
ycnz~tv  cit malnmalian neurub~olocists, ~f the! 
think of other \.ertel.ratez at  all, to recoil from 
the  iccmil~gly r aitl!. ciitterel~t mi1 mulrikirious 
c>rgani:;ltlonal plans e s h ~ l ~ i r e i i  hy the  ncin- 
lna~lll~lallali l~ra ln .  

T h e  autllor> kif Coinpcirntiz,e \7ti~te/vclti. 
Xz~ironi~nroin~ h a v e  l ~ e e n  maior ck i~~t r~ l .u -  
tors tc, tlie \tuil\- of t h e  c i i ~ ~ n e c t ~ o n , l l  Anat- 
omr  (it rlle n o n - ~ n ~ m m a l i a l ? l i  cr11tr;ll nerx-ous 
i \ , s t e ~ ~ i .  a n d  for tlleln c i in~lecr~on . ;  fcirm tlie 
p r ~ n c ~ p a l  haais fol- Llra\\,i~iz liomkiliigle\ t h a t  
11elp l.riL1qe rht. gulf. 

.q I < I I - ~ c  p r t  ot t h e  l ~ i o k  I\  i I e \ ~ ~ i t e L ~  ti) alial?~ 

~ ~ o ~ l - m a ~ ~ ~ ~ l ~ a l i i c c l i t r l i  iicacriptioll the  ner-  
YOU\  sv\ tem in \vhlch lonil tract connecric>ns 
tlpure k~romineli t ly.  hlicroscc>plc ;lnil finer 
s r n ~ c t ~ ~ r , r l  ;~na l \a i \  r e ~ n a i n \  relati\-rlv >upel-fi- 
i i a l ,  anLl t h e  ~ i i r s i s ren t  use of "~nterneuronr"  
i l l  t h e  olii-hahioneil <enst. referl-inl to  every- 
th l~ l i (  tlh,~r 1s n o t  a c lorsaI - r i io t -ga l~gl~~>~~,  au- 
t c ) ~ ~ ~ > ~ ~ ~ i c - ~ ~ e r v o ~ ~ > - s r - s t e ~ ~ i ,  or v e ~ ~ t l - a l - l ~ i > ~ - ~ ~  
cell \\-111 lie .i .uryrlae to  t h e  expert  anL1 <I 

s ~ ) u r c e  c>t ci>ntbaic>~l to  t h e  >tu,lent. 
B,i~ic evoluricinnry rheorv t ~ a ~ l r e i  yrulnl- 

~ l e l l t l ~ ,  and much confiilel~ce I \  ext-rezseii 111 

the  \.slue iif clail~atics In i ief~ning relation- 
shlps I?er\\-een rpeciei anL1 1111e> ot L1e.ient. 
Honever ,  ~ l a ~ l ~ s t ~ c  analyc~.; 1s ii111~ a< giic>il a< 
tlie ahil~r! ot the  cl;ls;~tier t c  Jiscern liomol- 
occiu, teatuse.;. T h e  authnr,' n . ~ l l ~ n u n e s ~  to 

ieems to retlecr c u n f ~ i l c ~ ~ c e  In cci l i l~ecti i i~~c 
over orller oreani:atlk>~l;ll te,itures. P e r h ~ ~ x  

lar formatii>n 011 the  :,r~!~lnd> that  it: cclls 
s ~ ~ ? e r f ~ c ~ a l l r  rr.;e~uhle thore o t  the  l ~ r ~ ~ ~ ~ r t e ~ l ~ .  

There  1s reye~tecl  i l i icu~zion,  n . ~ t h  appro- 
priate ilel~unking. of a 111er,1rcli1c,il yl~vloye- 
llerlc scale l e a J ~ n q  to the  5~1pposeillv superlk>r 
lira111 k i t  the l i u n l ~ n ,  I ~ h e n e d ,  a,< c ~ ~ s t i > m a r y ,  
to .qrfirotle'z scale irt n a t ~ l r e ,  alt11~>~1~11 n-heth- 
er I\rirtotle el-er .A\\- this 1;lililer '1, ~ 1 1  e\-ohl- 
tionar\ progre\>i~>n I i  i lciul~thl. It I> also 
L l o ~ ~ l i r f ~ ~ l  tha t  manv scientist> t ~ h e  t l ib iilea 
>er~ouily toLlay, anii the  antl i ropocentr~c idea 
ot , I  lailder a t  c \ .o l~~t i i i l i  based k i l i  proq~.c>s~r.e 
incre ,~w In coniplcx~t\-  ot' h r a ~ n  ori';ll~~:flticl~~ 
a11Ll l i e l ~ a v ~ o r  ~ ~ r ~ ~ l ~ a l ? l y  0111v loc>\e talk, otller 
th,ln anloni. thci,e \vllc) >t,lnil. ,I\ l i ~ v c e  p ~ ~ t  ~ t ,  
"n.itl1 one  hanil o n  the  Rlhle ,\nil tlie otller 011  

7/11. (1'ii:fil uf S11i.irt.s." T o  zmliliaqire, ;l\ tlic 
, i~l thor\  iio, tl1,it l ~ r a ~ l l  e v , ~ h ~ t ~ c > n  li;rc niit I?een 
an i > r t l ~ ~ ~ u e l ~ e t ~ c  yrclgresqliln from tlie qeneral- 

Most scientists are not going to spend much time worrying in late Octoberiearly 
November whether that magic telegram from Stockholm is going to arrive. It is 
pretty easy in science to assign people, including oneself, to broadly correct bands 
of achievement. . . . Real generators of widespread anxiety, therefore. are going 
to be those awards that are at a high enough level to signify a satisfying 
achievement, but not so high that they are realistically beyond one's grasp. An 
example in the Commonwealth community would be election as a Fellow of the 
Royal Society. . . . Because the pyramid of achievement widens as it goes down, 
many more scientists will worry about getting into "the Royal". . . than about getting 
a Nobel Prize. 

-Johii Po1kin:horilr. In Beyond Sciei~zi. (Cambriilge Uni \~ers i ty  Presj)  

I ,  ~ ~ c r e t i t e ,  a ~ ~ e c i I ~ : e l  t the  l e m ~ ~ ~ s c ~ ~ s  or rerin;~ or uf the ~ l ~ i i l l l r a ~ n  
the iacci;ll~:cil. 11i~lilv iiitfere~itiatc~l li~1111,in colliculi. - ,  

Iiralli is appropriate, hk)\vevcr. Tlic  inclepcn- 
Lielit a ~ i i l  multiple lines of c v c ~ l u t ~ i > ~ ~  of t h e  
filrelxain, nor all c l t '  t hem cllrecteil ro\\.aril a 
m a r n m a l ~ , ~ n  ccrclir~il ca r tes ,  ~~nilcriccire this. 

T\vo 11e1v yerspectlvc> ~ r c  yrec i i>m~~~; ln t  
themes. ( h e  is ;I c l a ~ s i t ~ c ~ i r ~ o n  o t  tl1c c r ~ ~ ~ i a l  
ner\-e.; ll,lqeLi primar~ly o n  their emhryulc>c~cal 
c>r i i '~ l l  anil 1nic>r1v>rat1ne m ~ > ~ i e r n  iile,is L>II the  

T h e  author\ liave c o m l ~ i ~ ~ e i l  a remarkahl! 
I ~ i l ~ ~ ~ i  i e \ ~  of the tunil,~rnenral i > r g a n ~ x t i i > ~ l  of 
the ~ ? e r \ - i l ~ ~ \  qvstem n.itl1 in\iqliti Inti> its ~ p c -  
ci;lli:aticlns anil aii,lptat~oni. T h e  examples 
;Ire ilr,l\vn fri>m ,I n.iile rrarlety of vertellrarc 
t o m s .  yre.;enteLl \$,itlii>ur slvanipi~lg tlie reailer 
111 ,letail. Tlie  re.;ult is a readalble anii enjoy- 
~ i i l c  ACCOLIII~.  T h e  authilra say that  t l l e ~ r  1x>ol; 

w g ~ ~ l e ~ l t a t ~ ~ > ~ l  kit the  lleaJ anLl I ~ r ~ ~ i n ,  exrenil- i. n i ~ t  d ~ r e c t e ~ l  at  the  \pec~alist ,  but  many a 
in:, the  r n ~ m l ~ e r  kit ner\.ej lier-iinL1 tlie traJi- (n~:immali,in) i p e c l ~ l ~ z t  \?-ill t~nLl this a ~1seti11 
tional 13 iif h u m a n  n e ~ ~ r o a ~ ~ , i t o ~ l ~ y ,  T h e  , ~ L I -  \\.(>r11 to  clip ~ntcl  as a :,ulL1e to brain organira- 
thilra arpar;lte oft the  , e n o r \ -  (lilaciiilal) a~ i i l  tion In k~rher T-ertel~rates A I I ~  as a r e m ~ n d e r  ot 
~ i t r a ~ t ~ i c  c p t  t I 1 s -  the  tun,l;imenr~l I ~ ~ o l o g v  of the  brain anil ~ t s  
phary~lgci~l  c ~ ~ i i i  V C I ~ L I >  nerve. anLl e s t e ~ l i l  r l ~ e  appenii~gea.  
l1.t o t  ner\-es to 1nch1~1e the  te r~ l l i~ la l  a~ i i l  Edward q. Jones 
vomeri>nnsal. \ \ .h~cli  Are ruJimcnt;lry or  ahjent  D<l>nrtinL>ilt o j  I\mctom? nl td  Xeurohioiog?, 
In tlie aihllr human,  and tlie prcl t~~ndus,  i ~ l l i c l ~  L'niz,zr.s~t> of Ciilifi~r-nicc. 
1s incar~~ora te i i  111tu the r r ~ ~ e m ~ n a l ,  a\ \veil as Ir t lne,  C X  92717, USA 
r ~ i c e  the  lateral 11ne lier\ es to ryh t tu l  y r ~ > m -  
inellee. There  are fell- 11e\v ~ n s ~ q l ~ t . ;  111 t l i ~ s ,  
anJ the  p r i n c ~ y ~ l  ohiect~\ .e  'ee111s to  have 
been rc, pn>\.iLIe a n  A I C ~  mt.'inorre h r  s r ~ ~ ~ l e n t a .  
T h e  sei(menra1 o r g a n ~ r a t ~ ~ i ~ ~  o t  the  he;iLl, 
h r a ~ n .  anJ  c r a n ~ a l  nerves l x x t ~ ~ l a t e i l  hi- the  
.lutl~uri 15 i n t e r e r ~ ~ l  a l t l ~ i r ~ ~ q h  h~i(lllr- conjec- 
t u r ~ l ,  anLl they seem so bent  OII ~ i l r ~ l t ~ f y ~ ~ l ~  i~ 

" tvy ic~l"  heail .egmenr tl1,it c>ne cannot  help 
reca l l i l l  the  unllal~p\  f ~ t e  of >ome ear l~er  
v1en.2 o t  hex1 z e g m e n t a t ~ o ~ ~ .  

T h e  aeconil periyective iq e m p h a > ~ s  (111 the  
d ~ \ . i \ ~ c > l ~  of the  aellsc>r\- y;lrhn C I ~ - \  that  leail 
tl1ro~1~11 r l ~ e  th;ilamr~s to the  telenceyhalon 111 

11iost \.ertelirates inti> tliklse ;lris~ng in the ret- 
ina anL{ iiorral c o l u m l ~  11ucle1 on the  one  11anJ 
mil tliose ar~aing in  the  tectal reg l~>n o n  the  
other .  T1he.e ,ire calleil tlie l emnotha lam~c 
anil ci~llcitlhal,1m1c ~lath\ \-ar  c, reillectively- 
~ldnle.; tha t  ~ d r  a< r n ~ ~ c h  I-y repeareil usage ar 
hy t l ~ e ~ r  tk~rtureil Lar111 anil Greeli or lack iit 
eupllony. T h e  a ~ ~ t h o r . ;  llrc>liably qi> roc> hr 111 

,~tternptin: to h r c e  all elemellt, c>t the  rhala- 
11111\ anil c>tller itructures 111to i i c l ~ e ~ ~ i l e n c i c ~  of 
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T h ~ j  cornpilaticin c>t prGc~a o t  same 6QQ pa- 
lper\-rougl~ly one- i lu~r re r  frc'111 1895-1946, 
tliree-Lluarters frilnl the  part h ~ l t - c e n t ~ ~ r y ,  ;111J 

(it tlie latter \yell over hal t  froni 1947-1967- 
IS a c o l l a l ~ c i r a t ~ i l ~ ~  I~e tween  the  L.S. ( tha t  I.;, 
Berkeley) and the  R ~ ~ a s ~ a n  ( P r o t v ~ n o )  par t~c le  
ii,lta groups. For e ~ c l h  payer tliere i j  a phrase 
l ~ r o c l a ~ ~ ~ ~ l g  ~ t s  ,iql~ificance; [ t i  f ~ ~ l l  title ( i n  
the original la11g~1,le tor ear l~er  paperr bur 
only 111 E n e l ~ s h  r ran~l ; i t~ i in  L1r later yapers): a 
list cit all autliLiri if fener tllali five; the  orig- 


