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The World Wide Web provides a graphical interface that allows users to explore the 
multiple databases of information that are accessible on the Internet. In the field of 
neuroscience, several hundred sites contain potentially pertinent information. This article 
takes a critical look at those sites and offers recommendations to those seeking broad 
neuroscience resources as well as those desiring sites specialized for the developmental 
neurosciences. 

IVising to the bait of Senior Editor Pamela 
Hines' invitation, this ever-eager observer 
agreed to take a closer look at what curious 
scholars of the neurosciences could expect 
to find on the segment of the Internet's 
traffic that handles the World Wide Web 
(WWW). Some hundreds of online hours 
later, these callused, keyboard-weary fingers 
have found digital solutions out there for an 
entire compendium of challenges, if some­
one just had the right questions. The expe­
rience also provided quite a few reasons for 
avoiding the whole enterprise altogether 
unless you have some idea of what you're 
after, where to start to get it, and what you 
intend to do with it when you've got it. But 
for the intrepid neuroscientist who has not 
yet decided whether to become a Web ex­
plorer, this article will identify some ex­
tremely useful Web offerings (with some 
special caches to be treasured for those with 
a developmental bias) and a lot of sugges­
tions for those who just choose to cruise. 

Why Bother? 

There are many reasons why busy neurosci-
entists might go exploring on the Web. 
These range from just plain curiosity (at the 
intellectually low end of the scale) to want­
ing to impress friends and colleagues with 
vour knowledge of "TLAs" (three-letter ac­
ronyms: WWW, URL, LAN, WAN, CGI, 
API, GIF, ISP, PPP, and so on) (Table 1). 
There is also the strong intuitive feeling 
that the information you need (to run that 
program, fill that resource need, find that 
e-mail address, or check that method) is 
almost certainly out there someplace if you 
could just find it. 

Depending on what else of importance 
you may need to do, these are all good 
reasons. Even the intellectual low-enders: 
William Gibson, the science fiction author 
who coined the term "cyberspace" in his 
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1981 novel Neuromancer (I) and who ad­
mits to eschewing e-mail, describes himself 
as being hooked on Web browsing (2). Gib­
son notes that "To be successful . . . is to be 
chronically busy." He finds in the Web a 
"procrastinator's dream" for "rummaging in 
the forefront of the collective global mind" 
seeking that elusive "site that contains . . . 
everything we have lost." 

Getting Started 

If you're too busy for that kind of idyllic 
browsing but take your information hunter-
gatherer role in life with absolute seriousness, 
perhaps a few examples of stellar sites will still 
lure you out on the Web. If you find some 
nuggets in the following site tours but are 
uncertain about how to get started, try begin­
ning your Web experience with a visit to a site 
(such as About the Internet) that has excel­
lent background on the Internet and its use 
in the graphical interface system now 
known as the Web. The digital address for 
a site is provided by its "uniform resource 
locator" or URL. The URL for the About 
the Internet site is http://home.netscape. 
com/home/about-the-internet.html. Once 
you're on the Web, how well it will meet 
your practical needs or exploratory urges 
will depend on the speed of your connec­
tion, the amount of hard drive space you 
can devote to storing your captured prey, 
and your diligence in finding what you 
deem of interest now or in the future. 

The speed at which information resourc­
es are being added to the Web is both 
amazing and frustrating: It may not be there 
right now but it could be in a few minutes. 
What is out there could be fresh and accu­
rate or merely a facade hawking a good idea, 
with little substance yet included; worse 
yet, the contents, especially the links a site 
offers to point you to other information pro­
viders, could be out of date or no longer even 
in existence. If you find a place that is re­
warding to visit, either go back often or use 
an automated service to help you monitor it 

(for example, see "The URL Minder" at 
URLhttp://www.netmind.com/URL-minder/ 
URL-minder.html—a free service (they 
have commercial sponsors) that uses a 
Web-surfing robot to keep track of changes 
in Web pages you deem important. 

Some Starting Points 

Most Web-browsing software comes with 
built-in access to online meta-sites contain­
ing large databases that can rapidly be 
searched for individual Web sites whose 
self-descriptions contain one or more of the 
terms about which you seek information. 
An advanced mode search at Alta Vista 
(one of the searchable meta-sites) for sites 
dealing with neuroscience research re­
turned more than 10,000 sources; limiting 
the search query with a few specifiers such 
as species of organisms and research sites 
(universities or institutes) reduced that to 
only 4000—still a very daunting number. 

Fortunately, pioneering colleagues in 
neuroscience have already paved the road 
toward a more logical way to find what you 
may want. At least five giant repositories of 
pointers to other neuroscience-pertinent 
information deserve your recognition, and 
maybe even a place on your list of perma­
nent "bookmarks" or whatever your browser 
calls your personally chosen list of Web 
addresses. In this observer's opinion, these 
five sites stand out above the rest, and each 
is flavored with enough of its creators' per­
sonalities to make it more than just a col­
lection of possibly valuable URLs. These 
and all the other sites mentioned (except 
where shortcomings are noted) gave every 
indication that these sites were given con­
stant attention by their maintainers; how­
ever, there are a lot of other sites that are 
not. If you already know about all these sites 
anyway, you might decide to scroll ahead in 
this reconnaissance tour to some of the 
more specialized and less readily found sites. 

1) The Cognitive Neuroscience Re­
sources page of the Carnegie-Mellon Uni­
versity Center for the Neural Basis of Cog­
nition (CNBC) at URL http://www.cs.cmu. 
edu/afs/cs.cmu.edu/Web/Groups/CNBC/ 
other/other-neuro.html. This site provides 
features that will definitely facilitate its use­
fulness to searchers in the neuroscience wil­
derness who have limited speed of Internet 
access or relatively slow computers. Thanks 
to the clever people who created and main-
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tain this site (their identities seem to be a 
closely guarded secret) its opening page 
choices are devoid of all graphic elements 
(that means it will load much faster and 
thus save the im~atient user's time) and 
provide only four categories of information 
to choose among (each with a short list of 
subsets that can" be directly selected from 
the following list): (i) Other Home Pages 
(for other sites where neuro- or cognitive 
sciences are to be found; for societies, for 
foundations, and for conferences), (ii) 
Publications (journals, publishers, publi- 
cations suppliers, and online bibliographic 
searching), (iii) Indices and Archives 
(other neuroscience and coenitive science " 
indices, Usenet newsgroups that discuss 
these topics, archive sites, and online- 
accessible brain atlases), and (iv) Prod- 
ucts (simulators, analysis code, and prod- 
ucts); but these are relatively limited to 
those appropriate for cognitive science re- 
search interests. 

If you start with this site, don't be misled 
by the simple categories of these initial 
selections. There's a deep pool of informa- 
tion below this top level. For example, 
there are 147 "other" neuro- and cognitive 
science home pages. However, in my sam- 
plings, although some of these sites are pos- 
siblv useful. there are manv other and more 
useful sites out there that are not to be 
found on this list. Furthermore, in order to 
find what may hold value for you, the struc- 
ture of this site forces you to select by 
scanning through sites listed only in alpha- 
betical order. The single long source list 
contains a mix of academic, government, 
and commercial sites, but the term "site" on 
this list could represent any organizational 
level, from major universities or National 
Institutes of Health (NIH) institutes down 
to the labs of named individuals. This list- 
ing also merges sites from Australia, Aus- 
tria, Finland, France, Israel, Japan, Sweden, 
and the United Kingdom, and lists about 10 
times more U.S. sites than those from all 
other countries combined. 

Nevertheless. this site does have manv 
attractive resources (in the sense that it's 
useful both for what it offers and for what 
it teaches about what Web-distributed ser- 
vices could offer). One such feature is 
their CNBC creation called Neuroscape 
(Fig. 1) at URL http://neurocog.lrdc.pitt. 
edu/neuroscape. The anonymous Web 
masters of Carnegie-Mellon University 
describe Neuroscape as a "virtual hall- 
way-a place to learn more about the 
people within our community, and the 
projects on which they are working." In 
some circles. this would be considered an 
intranet sys;em (a Web-like information 
source that is restricted to the internal 
connections of local area networks and is 

not open to users from the Internet, ex- which offers some excellent options for In- 
cept by special password-controlled gate- ternet information foragers already over- 
ways). However, the generous Neuroscape whelmed by the onslaught of traditionally 
creators opened it up to allow the outside published material (see below). 
world to enter and browse. In this virtual 3) Neurosciences on the Internet (Fie. 
hallway, users are offered clear and attrac- 
tive pages that are a combination of a 
community newsletter, a local bulletin 
board, and a primer and tutorial for getting 
the most out of locally available computing 
resources and other information on and 
about the Web. Even on the off chance that 
you don't want to stay all that current with 
happenings at Carnegie-Mellon, the general 
idea of Neuroscape could be usefully export- 
ed to many other Web sites. 

2) The Keck Internet Resources at the 
University of California, San Francisco's 
W. M. Keck Foundation Center for Integra- 
tive Neurosciences at URL http://www. 
keck.ucsf.edu/outside.html is another well- 
presented, graphics-free, easy-to-use series 
of lists, of which the top three sets (Neuro- 
science, Neural Networks, and Relevant 
Government Agencies) will attract the 
most interest for the purposes of this discus- 
sion. Of the 19 neuroscience sites listed 
(perhaps a subtle statement about their 
view of the  to^ 20 neuroscience sites). three 

. " 
2), whose URL is http://ivory.lm.com/ 
-nab, is without doubt the largest collec- 
tion of pointers to neuroscience sites on the 
Web, as well as in newsgroups and in other 
Internet-reachable electronic archives. Al- 
though attractively graphic on its native 
home page (and, until quite recently, with a 
schematic active neuron), it is easily possi- 
ble to see the basic overview of this rich site 
nongraphically in outline view. The keeper 
of this site, Neil A. Busis, is chief of the 
Division of Neurology, Shadyside Hospital, 
Pittsburgh, Pennsylvania, and a clinical as- 
sistant professor of Neurology at the Uni- 
versitv of Pittsburgh School of Medicine. " 
As a medical student 20 years ago, Busis 
showed his promise as a cellular electro- 
physiologist, publishing papers in Science 
and Nature before he completed his medical 
education with a residency in neurologjl. 
Today, in addition to his active clinical 
duties, Busis could lay claim to being the 
Eugene Fodor of neuroscience-related Web 
sites. Neurosciences on the Internet con- , . 

are mega-sites that are also noted in the set tains an up-to-date, comprehensive (more 
of five reviewed in this article. Two are than 2000 sites remain available after his 
excellent European sites-that of the Neu- most recent pruning of sites that havegone 
ral Systems Group of the University of down, updated at least weekly), and an 
Newcastle and that of the Sleep and almost all-inclusive list of what the Web 
Dreams Lab of Michel Jouvet at the Uni- has to offer and what he regards as its "best 
versit6 Claude Bernard in Lyon, France (see bets" if your browsing time is limited. These 
below). The Keck list also provides a novel best bet choices could meet your needs, but 
~ointer  to the Canada Institute for Scien- 
kfic and Technical Information (CISTI), 

ON n lc  

Internet 

Fig. 1. The Neuroscape home page. 
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I Fig. 2 The Neurosciences on the lntemet home 
Page. 



the  75 clr so selections are spotty, 13ei1ig \.cry 

r ~ c h  In 'iccess to c l i n ~ c ~ r l  neurosclence We13 
sltes hut 11sring only a te\v tlieoret~c,il ani1 
schematic hajic neurcl\clence exa~llples. 

His extensive search,il>le  nile ex ot  neuro- 
science Weh  re.;ource.; 1s also more Iieav~ly 
t ~ l t e d  to\v,lrLi cl~nic,rl Li~sorLiers than ,Ire tlie 
other tour mega-s~tes cons~ilereil here. 
13u\1.;'\ selections elnphasl:e neurology, neu- 
rosurgery, p y c h ~ a r r y ,  psychology, cognitive 
\clt.net. site\, ,rnii ~ntormat ion 0 1 1  h u ~ n a n  
11e~roIog~c~11 J~.;easc', <I.; lvell a tlie m,rny 1,ry 
organlzatlons tli,rt support people \vith 
tlieje Li~seases. Hon.ever, although h ~ c  
neuro.;clence sites are estremely \\ell cov- 
erei{, the  .;lieer numher ot listeil "h;lslcn s ~ t e s  
(tlie tile 1s 107 kllohytes) may make ~t 
t.ix~~ng to f m l  those   no st pertinent to your 
search. A more moilest selection ot liis 
clioices, ~1jei1 21s ~111 ~ l l ~ ~ s t r ~ ~ t ~ o ~ n  of tieuro- 
science Web  p o s s ~ h ~ l ~ r ~ e s  tor tlie 1996 meet- 
lng ot the Assoc~ation ot Nei~roscience lie- 
parr~l-ienrs ,mil Programs, is av,lilahle ; ~ t  the  
s l ~ ~ l i t l y  l ~ u r ~ e i l  site calleii A Tour of Neu- 
roscience Web Sites (;I[ URL 1 1 t t ~ : / / ~ v ~ . ~ . .  
I11i.co111:S0/-nali/~111Li~~.l1t11~1). Rather than 
st~rrtlng \vitli 111s cilrrelit 11st ot  11101-e tlia11 
180 ,ic,iLie~nic neuro\clcncc research lahs 
\vorldn.iile, a11Li the  nearly 4QQ s p e c ~ f ~ c  la13 
g r o ~ ~ p s  they contain (some ot \vliose names 
\rill m,irk tlie relevance ot t l i e~ r  content to 
tlie ~ ~ n ~ n l t i ~ i t e i i ) ,  the \earchcr 111ighr <lo n.ell 

to go to tlie more access~hle list ot Non- 
Human Systems. 

T l i ~ s  1s a nongraphic;~l, sliort, sillper In- 
Lies to ;I very rich ~ ~ n i i e r l y i n ~  set of excel- 
lent i~ntorru~itlon, much ot ~t h ~ g h l y  pert[- 
nent  tor ~ievelopment;~Ily o r ~ e n t e d  neilro- 
sclentlsts. These sltes include tlie Aplysiu 
Hometank, the  C. eleguns WLVW Server, 
the Flybase anii Flybrain L)roso/~/i[iu ar- 
cliives, and tlie Zebrafish Server. For n e w  
roscientists \pecial~:~ng 111 ~ n ~ i ~ n r n , ~ ~ i , l n  sys- 
tems, there appe~lr to he only t\vo l i y p e r l ~ ~ ~ k  
choices: The  Mouse and Rat Research 
Home Page ,lnLi tlie Multicenter Animal 
Spinal Cord Injury Study. Tlie>e t~t leb  ,Ire 
iieceptively concise, heca~lse t h ~ s  pair le,lii\ 
to a grand array of very ~ ~ t l l ~ t ~ i r ~ a n  \vclh 
resources, r;lnqlng trom cene prohe>, to be- 
qilencei, to inhred and tr,lnsqenlc moi1,e 
strams, anil ~ncluLilng Llpcomlng coniercnc- 
ex, anim,rl use l eg~r l a r~on ,  ;rnJ b;rckgrounLi 
testl3ooks. 

R ~ c h  as it IS In Inmy n.ays, Rusls I ~ r o v i i l e  
only one entry regariilng nonhu~l lan  171-1- 
111;rtes ,rt t h ~ s  neurclsclence Wel> s~tc-;I link 
to the U n ~ v e r s ~ t y  o t  W~scons ln  I'r1111,lte 
Center.  (For those who 11eeLi to ~IIOM., ;111 
seven of the r cg ion~ l  prllnate centers c,ln he 
ii)unil 011 the Wch ,  >t,lrtlng \ v ~ t h  URL 
littL~://\v\v\v.~icrr.~iili.go~~/~icrrl~~-og/L~~-c~i~r. 
Iit111). S i ~ r p r i \ ~ ~ l g l y ,  Busis iic~e, n ~ l t  yet pro- 
viile an  [nilex that cross-reference\ the 

Table 1. TLAs and other four-letter words Web browsers should know. 

co~npcnLiiu~n ot \~pcc~t ic  rc>cirrch b~rcs wit11 
tlie eilually cstensivc 1 1 \ 1 \  ot ncL1ro\clence 
~ i ~ l ~ ~ c c t ~ .  511~11 :III i11ilcs ~ C I L I I L I  I I I ~ I ~ ~  t111, 
increililhle ~ ln ive rw of ,I  \ ~ t c  c\.cn more 
u\ctul to thaw csy lo r~ng  tlic Web' \  neuro- 
>CIC'IICC t o p ~ c > .  As tlil\ 1-~!1ol-t M.<I\ helllg 
complete~l,  I ~ L I ~ I \  bent O L I ~  ; I  i,rll for orlg~n,rl 
~ ~ l a t e r ~ ~ i l  to Ihe p ~ : ~ t e i l  to h ~ \  \Ire, \uqgcstlng 
that l~ook  revlen..;, ~ n e c t ~ n q  rc\.Ic\v>, i l~aq- 
11o\tic c r ~ t c r i : ~ ,  a11Li lrlore lhe \ ~ ~ b ~ r i ~ t t c L i .  
Such o r ~ g i n , ~ l  ~n,rter~;rl  c o ~ ~ l i l  co~nvert t h ~ \  
esccllent 1p~)Inter soLlrce > ~ r c  i n t ~ )  ~ n u c h  
1110re (see l v l ~ ~ \ v ) .  

4 )  T h e  to1.11-tli \t<)l? on L I L I ~  tour c ~ t  tlie 
neurosclence ~rri'q,r-\~tc> I \  NeuroLinks 
(UKL l~tt~~://~->l~.it~t~~.~~ih.qov/t~c~~r~~che~~~/ 
l ~ ~ ~ i h t / ~ ~ e ~ ~ r c ) l ~ ~ ~ k ~ . h t ~ ~ ~ l ) .  T h e  crc;rr~lr itnil 
I I I ~ ~ L ~ ~ ~ ~ I I I I C I -  ot t h ~ >  \ ~ t c  i x  R. W,ryne Alhc~- \ ,  
cliiet ot  tlic S e c t ~ o n  on  Ncurochem~\t ry  111 

tlie N,lt~on,rl I n s t ~ t ~ ~ t e  of Neurolog~c;rl l)is- 
e a x s  and Stroke Int~-;r~rrur;rl Kc\c,rrcli Pro- 
gr,inl NIH.  ,4 l l~er> < ~ t > L i  hi\ c ~ ~ l l e ~ ~ g u c s  
C;eorge Sirgel, Rern,rrcl .4gr,rn<ltf, ,lnLi Rob- 
ert I<,~r:man 21-c n.cll kn<)\vn tol- thcil- test-  
hook Ra\ic N?lirciih?nu\rr?, , I I I L ~  thl. \.cry 
aIpcua1 ~lcuro~c~cncc-tir~-qcrcil  mcq;r-site \ v ~ s  
i r c ;~ tcd  t ~ )  lielk3 ,41he1-\ I I I : I ~ I I ~ ~ I I I I  the Ih;r\e o t  
i ~ n i o r ~ ~ ~ ~ r t ~ o t i  c o t i t r ~ ~ ~ n c J  in the t c s th~)ok  he- 
fi)re ~t grcn. to ~ t x  Iprcent size. This >ire 
~rlakes l ie,~vy hut c t tcc t~\ ,c  u\c ot the 
"trame," set L I ~  Ilylpcrtext I ~ I J ~ ~ - L I ~ T  l c ~ ~ ~ q i ~ c ~ s i '  
( H T M L )  t ,~gs  (or coiiing tyyc\) ;rllo\veil hy 

CGI. Common gateway Interface A type of program used by sewers to provde access for cllents [users of those servers) wthout regard to the knd  of 
computer they are usng 

Cllents: Computers that can connect to sewers 
FAQ: A file contanng frequently asked questons that spares old-tmers from constantly repeating thelr answers to the questions posed by the newbles. 
ftp: The flle transfer protocol used to access data archves through the Internet that was very popular In pre-Web days and s t  serves to accelerate data 

downloads In the more powerful browsers. 
Gateway: A term that covers a varlety of software Items that can translate fles between otherwse ~ncompat~ble software applcatons or networks. 
GIF. Graphcs interchange format. A way to present certaln knds of mages n compressed mode that I S  especally good when used for block mages. 

cartoons, and simple graphics w th  few variatons. 
HTML: Hypertext markup language The system of software tags that allows for the display of content In the style, color, and on-screen ocaton that browsers 

display 
HTTP. Hypertext transfer protocol. The system of software commands that enables Web browsers to query and recelve Web sewer lnformaton. 
Internet Basically a seres of Interconnected networks, 'the Internet' refers to the now-worldwide networks of networks that use the TCP IPS to exchange all 

forms of informaton 
ISDN Integrated system dgi ta network A specal form of telephone connecton that can provde all dgi ta access to the lnternet from prvate homes and 

offlces through specal lSPs wlth ISDN capabilty. 
ISP Internet servce providers These allow users w~thout direct connectons the opportunity to make them through a commercial sewlce. 
JPEG: Jolnt photographc expert group A standard for graphic compression that works especially well when the Image I S  a complex p h o t o k e  Image wlth 

many shaded elements 
MPEG: Moving pcture expert group, A standard protocol for encodlng vdeo Images n to  dlgtal format sutable for Web transmsson w th  specal "helpef' 

programs to vlew playback. 
Packet For secure travel between servers and clients on the Internet, information is broken Into "chunks," typcally of 1.5 kobytes or less, each of whlch is 

termed a packet. 
POP The post offlce protocol. The protocol used for e-mail: some advanced browsers also have added e-mail operatons 
PPP: Pont-to-pont protocol Allows remote users w th  modems to access the Internet, packagng, transmttng. and receving thelr data packets In the way 

the lnternet server protocols expect 
Sewer. A networked computer that can be reached by other computers on the network [a local area network (LAN). a wide-area network [WAN). or even by 

TCP/P connections] to store or retreve fles. With special server software, a server can also become a Web ste. 
TCP/IP. Transmsson control protocol/lnternet protocol The standard software used to convert data Into addressable packets that can communicate 

between cents  and servers across the Internet. 
URL. Unlform resource locator The address for the Internet s te  of the server that contans the set-aslde space in which the Web pages are stored. 
WWW. The World Wlde Web Avirtual reservoir of lnformaton storage sltes created by a standardized software method that uses the Internet transfer protocol 

for creation, transmsson. and reception of hypertext links of lnformaton in the form of text, graphics, audio, or video 



the Netscape browser, so that a viewer of 
this site can get multiple options for selec- 
tion without a great deal of new image 
loading, which is also a real time-saver if 
you have a less-than-swift connection. Not 
surprisingly, because he says he began this 
site for his own education, NeuroLinks 
points to the table of contents of his book 
and organizes forums around the topics-a 
clever way to keep up with advances for 
future editions. The Active Zone link offers 
some simple but effective animated expla- 
nations of im~ortant functional and chem- 
ical concepts, such as the activity-depen- 
dent formation and strengthening of syn- 
apses during brain development. Neu- 
roLinks also offers a small list of gateways to 
other biological Web sites, but its rather 
narrow options do not make this facet a 
great attraction. 

5) As a final stop, consider yet another 
massively hyperlinked neuroscience site, 
the WWW Virtual Library: Neuro- 
sciences whose URL is htt~:llneuro.med. 
cornell.edu/VL. As the name' suggests, this 
site is part of an even bigger WWW virtual 
library of scholarly content (a quick click to 
see that content list is worth the side trip). 
An eager browser will grow weary scrolling 
down the extremely lengthy alphabetical 
list of global neuroscience research sites, 
journals, societies (both professional clini- 
cal societies and basic societies). neuro- , , 

science publishers, and foundations, as well 
as funding agencies (but again, not the Re- 
gional Primate Centers). This list, whose 
format is dictated by the requirements of 
the Virtual Library format, has all of the 
research sites found in Neurosciences on 

Fig. 3. The flyview home page. 

the Internet, and then some. However, with 
a couple of exceptions (the Jouvet Sleep 
Lab site is easily found if you know who 
Jouvet is), unless you know what's in these 
sites, you'll need to visit them all to figure 
that out. We'll save that for another tour. 

It should be noted that Dan Gardner, 
the Cornell professor of physiology who 
took the responsibility for initiating and 
maintaining this site with what he calls a 
"cold and selective eye," is also the main- 
tainer of APLYSIA (not to be confused 
with the other "ordinary" molluscan Web 
sites, this is an acronym for the "Aplysia 
proficiently lets you scan identifying at- 
tributes" database project), which can be 
found at URL http://ganglion.med.cornell. 
eduldb-home.htm1. In that database con- 
nection, browsers may also find it inter- 
esting to scan the home page of the Hu- 
man Brain Mapping Project, a large, 
multi-agency, international effort to bring 
bio-informatics together with neuro- 
science, at URL http://www-hbp.scripps. 
edu/Home.html, from which one can get 
overviews of the whole program, as well as 
the large and small projects that are under 
way to demonstrate the feasibility of ap- 
plying informatics to neuroscience. 

The Web and Journals on the Web 

Most of todav's neuroscience Web sites are 
descriptions of people or groups working in 
specific labs, departments, or institutes 
whose Web sites offer you descriptions, of- 
ten colorfully presented, of their programs 
and personnel. Slightly more ambitious are 
the mega-sites that have collected all the 
pointers to those Web locations. A few, 
such as the APLYSIA and the Human 
Brain Mapping Project sites offer new com- 
pilations of already published data that are 
onlv available on the Web. More recentlv. , , 
as with Busis's call for original materials to 
be posted at Neuroscience on the Internet, 
content posted to Web distribution chan- 
nels may now include totally original reports 
that have never been published in print. 
Experienced Internet users will be aware of 
Psycoloquy (URL http://cogscisoton.ac.uk/ 
-harnad/psyc.html), which describes itself 
as "a refereed international, interdiscipli- 
nary electronic journal sponsored by the 
American Psychological Association" and 
publishes articles and peer commentary in 
all areas of psychology, cognitive science, 
neuroscience, behavioral biology, artificial 
intelligence, robotics/vision, linguistics, and 
philosophy. 

In an extension of that trend, browsers 
may wish to follow two new electronic-only 
journals in the neurosciences. The Neuro- 
science-Net e-journal at URL http://www. 
neuroscience.com/ calls itself "A Scholarly 

Journal Devoted to Publishing Research in 
Basic and Clinical Neuroscience," but it 
had fewer than six articles when I browsed 
it in mid-August. Neural Computing Sur- 
veys is to be edited by Arun Jagota at URL 
http://www.icsi.berkeley.edu/-jagotamCS 
for the purpose of providing "a forum that 
encourages the regular production and pe- 
rusal of high-quality survey articles" in the 
evolving interdisciplinary field of neural 
computing. 

Of course, the competition for your on- 
line viewing time changed considerably 
when the Society for Neuroscience (at URL 
http://www.sfn.org) began full-length, on- 
line publication of its ,Journal of Neuro- 
science with the 1 August 1996 issue (go to 
URL http://www.jneurosci.org/), after post- 
ing complete tables of contents and ab- 
stracts of all papers since January 1996. This 
bold step will pose major challenges for any 
other online neuroscience iournals who 
want to compete for your original content 
submittals by offering the speed and elec- 
tronic distribution advantages of the Web. 
(Science's original research content is also 
full-length and online, effective with the 20 
September issue.) 

Because there are already too many jour- 
nals to follow for scientists who still want to 
have a real life, the Web could begin to serve 
a more useful role by helping scientists stay 
abreast of the reports that are in their spheres 
of interest. Consider the efforts of CISTI, 
which recently began to offer two excellent 
options for Internet information seekers al- 
ready overwhelmed by their journal loads. 
SwetSum is a new database service from 
CISTI that contains a continuously updated 
list of tables of contents from 14,000 differ- 
ent magazines and journals from around the 
world. SwetScan users can access the data- 
base and choose the journals they want to 
see; of course, an account, identifying details, 
and a password are required. However, 
CISTI also has another more modest service 
that seems quite useful on a very reasonable 
scale, known as a table of contents service. 
Using that seniice, a reader anywhere in 
North America can, for a mere $7 per year 
(Canadian), remain aware of recently pub- 
lished information in his or her field without 
having to pay for a journal subscription: 
CISTI buys the journals and allows readers 
to choose the articles thev want to read. The 
reader pays only for the table of contents and 
for copies of articles of real interest. 

Some Sites for Special Interests 

We should not leave this round-the-world- 
in-80-clicks analysis of neuroscience on the 
Web without noting some smaller sites with 
significant exemplary features. Two are 
content-related sites whose informative and 
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attractive display of options and news will 
make them site models for the small re­
search societies and laboratories: The Sleep 
Home Pages at URL http://bisleep.medsch. 
ucla.edu/ and the already-noted Jouvet 
Sleep Lab site at URL http://urall95-
6.univ-lyonl.fr/ (which is also an inter­
changeable French/English language site) 
will provide both clinical and basic sleep 
researchers with an admirable place to join 
in their community of interest. Both sites 
provide comprehensive resources for those 
involved in sleep research and the treat­
ment of sleep-related disorders. Beyond 
their underlying content, these sites also 
have excellent, visually attractive and in­
formative home pages with substantial but 
not excessive links to their members and 
their interests. Perhaps the most ambitious 
site found in this tour is the G-Protein 
Coupled Receptor Data Base, at URL http: 
//receptor.mgh.harvard.edu/GCRDBHOME. 
html, organized and maintained by Frank 
Kolakowski, now at the University of Tex­
as Health Science Center in San Antonio. 
It is a veritable tour-de-force organization 
of virtually every G protein-coupled re­
ceptor, the other members of each branch 
of its superfamily, its physiological proper­
ties, and its transductive mechanisms. The 
Department of Neuroscience at Case 
Western Reserve University (at URL 
http://neurowww.cwru.edu/) has provided 
a resource at their site that should be both 
illustrative and directly useful to teachers of 
neuroscience, whether their students are chil­
dren, pre-college scholars, or adults concerned 
about the responsible use of animals in re­
search (go to URL http://neurowww.cwru. 
edu/teach/teaching.htm). 

For those whose interests lie in nervous 
system development, The Visible Embryo 
(go to URL http://visembryo.ucsf.edu/) of­
fers simulations of the first 4 weeks of hu­
man embryonic development, as well as 
links to about a dozen other sites, including 
the Society for Developmental Biology, the 
Carnegie Institution, two sites dealing with 
transgenic mutations and targeted mu­
tagenesis in mice, and the Jackson Labs. 
Quite naturally, all of the favored models of 
developmental biology have extensive Web 

offerings (generally linking you to others 
who work on those models), from Caenor-
habtitis elegans (at URL http://eatworms. 
swmed.edu/ (replete with Sydney Brenner's 
original thoughts on doing this project) to 
Drosophila, to zebrafish. Drosophologists 
seem to have the largest number of inter­
linked choices, starting with the Berkeley 
Drosphila Genome Project (at URL http: 
//fruitfly.berkeley.edu/) where one can gain 
access to the adult, pupal larval, and em­
bryonic Drosophila brain archives, as well as 
data on specific mutant brains, and to the 
related Web sites Flybase and Flybrain (both 
maintained at the University of Freiburg in 
Germany) and Fly View (Fig. 3) (at URL 
http://pbio07.unimuenster.de/html/About. 
html), an image database on Drosophila 
development and genetics, especially the 
expression patterns of genes compatible 
with the other databases. The Zebrafish 
home page (at URL http://zebra.sc.edu/) 
gives the interested browser direct links to 
the near-dozen labs performing the work 
that has captivated vertebrate neuronal 
development. 

Looking Ahead 

There can be no question that neuroscien-
tists have taken the Web to their hearts. 
One cannot escape the sense of sharing and 
creativity that permeates the sites noted here 
as well as the many scores of excellent sites 
whose acknowledgment is beyond the limits 
of this article. There's also no question that 
no single site yet provides an easy-to-use 
universal gateway to all of the sites a neuro-
scientist might find helpful. Given the tools 
that have been developed for recording and 
organizing Web sites, the orderly minded 
explorer might like to arrange preferred sites 
in a personal information manager that 
would contain, in addition to a way to check 
one's schedule against interesting meetings 
or seminars, ways to link important new 
papers (especially those timely and critical 
overviews of new data fields) to a biblio­
graphic manager, to check one's data against 
that which has just been published, and 
probably a lot more functions (3). 

Perhaps there's no compelling reason 

why there should be a universal neuro­
science site; nor, perhaps, is there a need 
right now to try to define what it should 
contain. Maybe that's a good question to 
pose to you neuroscience browsers: What 
would you like to access that you can't at 
the moment? You can let me know at 
fbloom@scripps.edu. Maybe we'll take an­
other tour sometime to look for those 
things. 
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3. What to do with all those sites. Once you've gotten 

your Web browser "wet," so to speak, it won't be 
long before you're going to get interested in some 
ways to keep your sampled "keeper" Web sites 
organized. There are many shareware software 
programs that are available to do this, and the most 
competent browsers have at least rudimentary ad­
dress books included for this purpose. A list with 
descriptions of the shareware software (such as 
ericsbookmarks, hotlistgrabber, urlclerk, and url-
manager) can be seen at URL http://www.jumbo. 
com. There are also commercial applications avail­
able that are somewhat better at this task. Compil­
ing this survey of neuroscience Web sites gave me 
an opportunity to test WebWhacker and Cyber-
Finder extensively. WebWhacker, from the Fore-
Front Group, version 1.0.2 http://www.ffg.com 
(telephone: 713-961-1101) lets you save specific 
pages without leaving your browser. You can then 
and go back to that site later and save the pages it 
contains, as well as some of the external links to a 
local file on your hard drive. In that way, you can 
browse to your heart's content, usually much more 
quickly than if you were downloading each page as 
you needed it from the Web. A demo version good 
for 30 days ia available from their Web site in both 
Mac and Windows versions. CyberFinder, pro­
duced by Aladdin Systems of Watsonville, CA (tele­
phone: 408-761-6200), provides "hot keys" 
through which you can blindly save Web sites you 
like to libraries of sites that you can organize in any 
categories you wish; you drag saved sites from one 
library to another, and you can go to the selected 
sites immediately by using another hot key to 
launch your Web browser to that site. Through a 
sad mistake, this pioneer discovered that one can­
not keep both programs installed at the same time. 
Web Buddy (for PowerPC Macs now) [from DataViz 
Inc., Trumball, CT (telephone: 203-268-0030; URL 
http://www.dataviz.com] will also try to perform ex­
actly this same series of tasks but was only recently 
available for testing in a beta version. It goes the 
other commercial software one better by allowing 
the user to make bookmarks of a site, make imme­
diate captures of pages at a site at many levels 
below the home page, or schedule those often-
prolonged downloading sessions for times when 
the Web is less prone to heavy use (such as 3 a.m. 
on Sundays). 
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