
1 I SCIENCE'S COMPASS 

t A qries of chapters mainly authored by 
I Baird gives a fa.dnat&g and lucid overview 

Picture of an Anclerwrr World of the Braidwood and Essex faunas, their rela- 
tive abundance (based on 

Carlton E. Brett counts of more than 
1O0,oOO f-1 specimens), 
the facies and deposi- 

old shaft mines, became the center of an ex- tional environments, the 
Richardson's Guide to the Fossil Fauna of haustive sumy  piloted by Gordon C. Baird. taphonomy of the fossils, 
Mazon Creek. CHARLES W. SHABIGA and hid a collection of nealy a and the broader regional 
ANDREW A. HAY, Eds. Northeastern IIIinois qumer-million &denhe bm 
University, Chicago, 1997. xviii, 308 pp., illus. 
$101.25. ISBN 0-925065-21-8. which he made detailed censuses; 

and, for the first time, 
mapped the distribu- 

Fossil Lagerstatten, or extraordinary bioras tion patterns of ani- 
(literally, "mother lodes"), have an impor- mal and plant fossils 
tance to paleobiology that is vastly dispro- within the area. 
portionate to their size and frequency. The The Mazon Creek w n  Creek m? nonmarine to marine biofacies across a 1- 
exquisitely preserved fossils in siderite (iron Lagersatten basically tw. The en'gmat'c to 2-km-wide transition zone, evidence of 
carbonate) nodules from the mid-Pennsyl- tell the tale of two "Tully monsmtmgm: Tulli- a unidirectional pathway of transport 
vanian (Westphalian) Francis Creek Shale biotas: the Braidwood (seaward) of plant and animal remains, 
in the vicinity of Mazon Creek, Illinois, are assemblage of ferns, insects, scorpions, and and discussion of the localization or 
one of the best known examples of these fos- tetrapods that inhabited nonmarine to brack- patchiness of invertebrates on the Mazon 
sil bonanzas. Such rare concatenations of ish water environments, d the somewhat Creek sea floor. The remains of organisms 
circumstances that lead to the preservation more diverse, brackish t~ n o d  marine were evidently buried rapidly in silty sedi- 
of lightly skeletonized, or even soft, body Essex assemblage dominated by jellyfish ments that accumulated at rates of up to 1 
parts of organisms provide special windows ("blobs"), but also contaia'i abundant mol- meter per year and preserved twice-daily 
into the geologic past. Thus, the Cambrian lusks, crustaceam of various types, fish, and tidal rhythms. The exqhisite preservation 
Burgess Shale, the Devonian Hunsriick even remains of previously unseen organisms, of organism bddy parts and traces was, 
slates, and the Pennsylvanian Mazon Creek such as the famed "Tully monsters." paradoxically, tht? result of their incipient 
deposits provide extraordinary insights into Richardson's Guide to the Fossil Fauna of decay. Bicarbonate produced as a by-prod- 
the biology of ancient organisms. &on Creek presents an excellent synopsis uct of anaerobic decay led to the entomb- 

Many of these exceptional fossil f the organism remains as nuclei of: 
such as the Burgess Shale, are rela- somewhat lopsided concretions 
tively remote, visited by only a hand- of iron carbonate. 
ful of specialists, and heavily con- The remaining 25 chapters of the 
trolled in terms of specimen collec- Sbmlip-ta“bestiary"of~amn 
tion. However, Mazon Creek is lo- Creek organism. Specialists on each 
cated close to the major urban centet taxonomic grouP survey collectively 
of Chicago. Consequently, the bulk the entire spectrum of Mazon Creek 
of the rare animal fossils has been fosfils f more than 400 species). Each 
found by innumerable amateur fossil chapter provides a profile of the ma- 
hunters. A veripble team of amateurs jor features of a taxonomic group, 
was assembled by the late Gene followed by succinct, readable diag- 
Ri-n beginning in the 1960s noses, butitidly illustrated with 
and extending through to the time of line renderings and photographs of 
his death in 1983. These individuals, virmaUy every species (except in- 
plany of whom spent nearly every sects) from Ar%mbpestes horridus to 
weekend in the summer comb the Xyloiuhrs sp. This portion of the 
hi&3 Of the fmed strip mine book is a veritable "who's who" of 
as Pit 11 or the ba& of Mazon Creek higher animal taxa and reads more 
itself, ,amassed an exceptionally diverse array The first chapters provide an overview of like a zoology than a paleontology text. Dis- 
of &sil organisms. Many of the species bear the history of fossil discoveries as well as of cussed here are fossil organisms belonging to 
the #at.intzed names of their discoverers. strip and shaft mining for the Colchester 14 phyla, more than 33 classes, and about 
M-vm, from the late 1970s to the early coal, which underlies the Francis Creek 100 orders; they include forms that are oth- 
I9Ws, the Mazon Creek area, with its vast Shale that contains the fossil-bearing nod- erwise unknown outside of modem organ- 
saia mines and spoil piles of more than 300 ules. The chapter by C. T. Ledvina provides isms and some bizarre fossils whose affinities 

a sometimes gripping account of coal min- remain a mystery. Paleontologists will dimly 
ing in northern Illinois, which commenced recall having heard of such groups as the 

The author is in the Deparbnent of Earth and Environ- in the 1840s and continued in varying de- priapulids (phallic worms), echiuroids (ser- 
m$ntel Sciences, Uniw Of Rochester, Rochester* grees to the 1970s. This min'mg activity be- pent worms), chaetognarhs (arrow worms), 1W1W14@7, USA. Email: cebh@dbl.cc.rochester.edu 

came an integral part of the fossil discover- and enteropronuests (hemichordate acorn 
dmn me Ewlrmn Of Mtmm and la ies from the Francis Ordr Shale. Ironically, worn  described from the fossil record for 

of Prob/ematic Taxa, A. Simonetta and S. 
Eds. (cambridge University press, it was also the siderite nodules that rendered the first time in this volume). 

I), p. 275. the roofs of many mines lethally unstable. Arthropods and all of their major sub- 
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phyla (except trilobites) are particularly 
well represented in the Mazon Creek nod- 
ules by marine, fresh water, and terrestrial 
forms. One can find expert descriptions 
and illustrations of arachnids, including 
the true scorpions, wind scorpions, daddy 
longlegs, and several extinct groups. Mazon 
Creek crustaceans include a host of shrimp- 
like forms, stomatopods, isopods, clamlike 
conchostracans, ostracodes, and goose-neck 
barnacles. The uniramians, predominantly a 
terrestrial group since mid-Paleozoic times, 
are represented in the Mazon Creek nodules 
by millipedes, centipedes, giant arthro- 
pleurids, and, of course, insects (some 150 
species). An intriguing chapter by J. 
Kukalova-Peck outlines a novel hypothesis 
for the origin of insect wings from the exites, 
or outer branches, of arthropod limbs. Al- 
though certainly controversial, this hypoth- 
esis is supported by extraordinary growth se- 
ries of metamorphosing primitive insects of 
the so-called Herdina group. 

Vertebrates are rare, but admirably repre- 
sented, in the Mazon Creek fauna by a vari- 

ety of fishes surveyed by David Brdachr, 
who has described from the Ma- Creek 
specimens the oldest known lampreys and 
hagfishes, as well as sharks, spiny acanth- 
odians, and palaeonkids. Amphibians, rep- 
resenting at least four orders, are also 
present. Included here are exquisite and ex- 
tremely rare fossils such as Amphibumus, a 
tiny salamander-like fossil so detailed that it 
even shows partially digested food within 
the gut. Some of the oldest reptiles are also 
known from small and extraoidinarily rare 
lizardlike creatures in the Mazon nodules. 

The final chapters feature trace fossils 
and problematica. Herein, one learns of the 
unusual H and Y organisms, which have 
spawned much debate in terms of classifica- 
tion. Perhaps no one fossil more epitomizes 
the mysteries of the Mazon Creek beds than 
the odd TuUimonscrum (Tully monster). 
Named for fanner and collector Francis 
Tully, this weird 5- to 10cm-long organism 
features a fluked tail, a proboscis with 
stylets, and a pair of ball-like eyes supported 
on the ends of transverse bars (looking like 

the headlamps of an old Model-T 
Fold). Recently designated as the - 
official state fossil of Illinois, Tully monsters 
are the stuff of legends. A practical joke per- 
petrated by Bryan Patterson, and described 
by Richardson in a famed paper titled "The 
Dancing Worm of Turkana," involved the 
hoaxical discovery of a living Tully mon- 
ster! Despite recent detailed cladistic studies 
of TuUimonstrum and some of the other 
enigmatic Mazon Creek fossils, the jury is 
still out on their classification. Studies by 
Fred Schram in 1991 suggest that Tully 
monsters may represent either annelid or 
nemertean worms, whereas those of Bret 
Beall, performed in the same year, suggest 
affinities with mollusks or possibly even 
conodont animals. 

Overall, the fossil fauna of Mazon Creek 
is an e x c e p t i d  one, and Richmdson's 
Guide is itself a "mother lode." This well- 
prduced, finely edited book should be on 
the shelf of almost every paleontologist and 
zoologist, as well as on that of anyone else 
interested in the history of life. 

How to Teadl Science 
Stephen Arch 

Student-Active Sclence. Models of Innovation 
in College Science Teaching. ANN P. MdlEAL 
and CHARLENE D'AVANZO, Eds. Saunders 
College (Harcourt Brace), Fort Worth, TX, 1997. 
xxvi, 490 pp., illus. Paper, $47, ISBN 0-03- 
024307-6. From a conference, June 1996. 

A persistently recurring concern of the last 
half of this centurv has been the reach and 
adequacy of science education. Sputnik pro- 
vided a symbolic starting point for a process 
of curricular revamping already underway in 
physics and chemistry. Soon to follow was 
intense examination of biology curricula as 
we& At least one significant stimulus for 
these efforts at curricular reform was the 
p e w i o n  that pedagogical materials had 
been I& behind in the rapid advance of 
fidmental laowledge. What we taught 
had to catch up wid-i what we knew. 

S t w d m - ~ v e  science captures the spirit 
of &i process nicely. The contents are the 
p d r c t  of a conference s p o n s d  by the ~~ Sctence Foundation an$ held at 
kbp&e.Coliege. The garhering was no- 
d&~ far its uneqweted coraposition. The 

rite wtbw is L. N. Ruben Protessor of B i ,  Reed 
2=dUBge, ~RAknd, OR 9MO2-8199, USA. E-mail: 
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institutions represented were not those his- 
torically associated with science education 
in the liberal arts context nor those known 
for unusual productiveness in the education 
of scientists. The programs cksaibed at the 
meeting are fresh and were designed by 
those who contribute to the volume. 

The buzz in this c o d  is "student- 
active  lea^^^@." As As as I I tell, what this 
means is almost anything other than the 
traditional lecture format. And, with a 
moment's reflection, we can easily mxgnke 
it as a dressed-up version of the call for the 
o v e m  of the academic patriarchy in the 
late 1960s. However, this is not to imply that 
the effarts described here are hivolous. 

Many of the &es are carefully 
thought out and painstakingly applied. Form- 
nately, none of the case sm&s strays into the 
hot-air zone of one of the i n h t o r y  essays, 
in which we are treated to 'kdities of radical 
reform," the "3Ss of local instantiation," and 
u reconfigunng temporal commabts." In gen- 

eral, language is rrsed cadidly and with a 
minimum of references to revolution. 

Indeed, &as is not a d o a m a t  of revolu- 
tion but a recitation of numerous good-faith 
&rts to bnng students andscience together 
in &mtive arenas. I enjoyed browsing 
through the 20-plus c h a p t a  and marveled at 
the innovation d astonishing hard work 

that they describe. At the end, however, I 
was left with three serious concerns. 

The first is that each of these cases is a 
hothouse blossom--lovely, but the product 
of laborious and concentrated culture, and 
the generous application of that superb fer- 
tilizer, extra funding. One wonders if these 
hand-raised beauties can flourish on their 
own in the general curriculum. 

The second concern is that, almost uni- 
formly, the student-active cumculum sacri- 
fices content for process. fils may be excit- 
ing but it is hollow. Science is about 
t h i n g ~ b j e c t s  and their relations-that 
must be known before process can be ap- 
plied to problems of real interest. Science- 
fair projects and real science are different 
things. In the absence of content, process is 
just another intellectual toy. 

And the &id concern is that it is diffi- 
cult to tell if all this effort is really accom- 
plishing much. Program evaluation is ad- 
dressed in almost every case, but the reli- 
ability and sophistication of the efforts vary 
enormously. In most instances, it is fair to 
say that no .systematic comparative data 
have been produced. In the one case in 
which a qufficiently large and unbiased sur- 
vey was performed, the outcome of the stu- 
dent-active curriculum was not statistically 
different from that of the traditional mode. 

It just may be that coynterrevolutionary, 
old-time lecture hall education is still with 
us after all these centuries becauseal- 
though everyone agrees it is a terrible way 
for students t~ learn-it's still the best dung 
anyone has yet invented. 
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