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History is full of steppingstones, large and smadisitive
and negative. In the geosciences, Alexandre Bramgsi
1823 Mémoire on the correlative relations between the
Tertiary rocks of the low-lying Paris Basin and #ipine
heights of Northern ltaly is a significant stephimstra-
tigraphy and the development of earth history. dt a
vanced appreciation of fossils as time markers)endi
the same time negating a number of then-prevatksatsi
about how the Earth works. It also demonstrated the
power of field observations and accumulated fazisad

to noteworthy large-scale theories. So, it deseavie of

200-year-old birthday cake.

Significant anniversaries are a pleasure to celebrnd
Figure 1.Alexandre Brongniart, understanding the roots of a concept is a valuabter-
Porirait by Eniile Watfer, 1847. prise. For anyone interested in the evolution ef gjeo-

ource: Wikimedia commo. . .
sciences, 1823 is a noteworthy year, and Alexandre

Brongniart (1770-1847) was a significant contributénown for teaming with Georges Cu-

vier (1769-1832) as they decoded the stratigraptiycture, and paleontology of the Paris

Basin, Brongniart also tied the findings of thgioehal work with the geology of Italy and

other European countries.

This is not the place to delve into BrongniarEsglre 1) productive life or recount the
range of his contributions. If interested, you ntighirsue the biographies cited below. Alt-
hough less celebrated than his illustrious cowo@eorges Cuvier several introductory points
should be made about his geological visions. AsaBdii990) commented, Brongniart was a
founder of biostratigraphy. He advocated field war&reful observation, and strong classifi-
cation as keys to recognizing order in nature. @auio some prevailing thoughts, Brongniart
stated that not all mountains and not all crystalliocks are ancient, mere elevation is not a
key to age of rocks, sedimentary rocks originatdifferent environments of deposition, the
age of the Earth is immense, and a worldwide geologiumn can be built using biotic suc-
cession. While he could not explain the powers geterated mountains, he realized that
earth dynamics were immense, commenting that tips Mlere but Wrinkles! He also is a
good example of a scientist steeped in the “facts’ fmentality, with disdain for “hypothet-
ical theories.” But he concluded that with adequiasgght it was possible to use observations
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and facts to generate large-scale theoretical naristthat could contribute to scientific pro-
gress (Bork, 2013).

The focus of this celebration is Brongniart's 18@asterful book otMémoire sur les
terrains de sédiment supérieurs calcaréo-trappégasVicentin, et sur quelques terrains
d'ltalie, de France, d'Allemagne, etc., qui peuveatrapporter & la méme époqu@he
“sediment supérieur” refers to our Tertiarfhe book was beautifully illustrated (Figure 2)
with drawings of fossils from the Paris Basin icgdated with fossils from the mountains of
Italy. One key power of the conceptual insights washow the value of paleontology as a
way to link time over large distances, an early destration of correlation of rock units. Two
years before the 1823 memoir, Brongniart preseptederful arguments about the power of
fossils. As Ellenberger (1994) commentebh 1821, largely thanks to Brongniart, the deci-
sive step had been taken: it is the faunas thtg tee formations, even if the lithologies are
different.” (Throughout this paper, my translations will beitalics.) Yet biotic elements
changed markedly in small vertical intervals, aecta evolution through time. Another key
power was to demonstrate that strata of
similar ages could occupy both a low-
lying basin and impressive mountains.
(No, there is no claim that a 200-year-old
book used plate tectonic mechanisms to
explain topography.) Thirdly, the text and
illustrations gave readers valuable in-
sights into the potential to generate a co-
herent picture of earth history. Even to-
day, the power of Brongniart's words and
pictures can strike 24century readers as
impactful. Lastly, a personal note is that
my copy of the 1823 tome, gifted to me
by petroleum geologist Edgar Wesley
Owen, included Brongniart’s handwritten
dedicationTo Mr. Parker Cleaveland, on
the part of the authgrand it featured
Cleaveland’s nameplate on the inner cov-
er. Cleaveland, a professor at Bowdoin
College in Maine, corresponded with
Brongniart about mineralogy, giving us a

potent example of international inter-
4&/* : change of ideas by pivotal figures in
e France and the United States (Bork

ey
Mg

Figure 2. Plate VI, Fossiles des Terrains de SédifBapérieurs, in Brongniart, 1823.

Precursor Work

Our focus is on Brongniart’'s 1828émoire but it is important to at least mention the depth
and breadth of his professional contributions. Hé &uvier began working together on the
geology of the Paris Basin in the early years @f timeteenth century. Their publications
(1808, 1811, 1822) now have the status of clas#ickess-known reality is that in 1800
Brongniart was appointed Director of Sevres poinefaanufacture by Lucien Bonaparte,
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Minister of the Interior, and Napoleon’s youngeother. That was his “day job” for his adult
life (1800-1847). He was gifted in art and in science, heéga¥rench porcelain after the
Revolution negatively impacted aristocratic pur@sasand later in life published important
treatises (1844) on porcelain manufacture. In 1B37two-volumeTraité élémentaire de
minéralogiewas published. It was widely used in the Frenchcation system and, as noted
above, was a key reference source as Parker Céealveleated the first major mineralogy
text in the United States. Brongniart’s ability nmineralogy was rewarded in 1822 with re-
ceipt of the Chair in Mineralogy at tiMuséum d’histoire naturellem Paris.

Travel was an enriching aspect of Brongniart's, Ifeginning in 1790, at age 20, with a trip
to England, repeated in 1802, during the Peacen@EAs. Service in the French military paid
double dividends as Alexandre spent 12934 in the Pyrenees, escaping The Terror of the
post-Revolutionary era and learning more aboutrahtoistory. He and Déodat Dolomieu
(1750-1801) traveled into the Alps in 1795. The volcarggion of Auvergne was visited in
1808, and Normandy in 1811. In due course he teaviel Norway, Sweden, Germany, and
Bohemia.

In sum, Brongniart was in a position to use hiskigagunds, travels, and variety of profes-
sional publications as he undertook preparing 8&31classic volume.

The 1823 Book

Brongniart began by citing facts and observatiassyas the mode during the era of “Positive
Geology” (18101840, per Ellenberger, 1994). Observations andlddtdescriptions are the
key first steps in advancing science, he affirmeldether speaking of minerals or strata. He
then submitted “reflections” which he felt wereen&nt to the alpine area of Northern Italy
which was little-known at the time. An initial assen was that the beds were related to the
Tertiary strata of the Paris Basin. The same fagsilera (beautifully illustrated in striking
plates) were found in France and ltaly. He therrdsd that many countries have rocks as-
signable to “sédiment supérieurs” (Tertiary), amdestrated by the similarity of their con-
tained fossils — even if elevations and speciticoliogies differed, or when the Italian rocks
were “troubled” (folded and faulted). (Figure 3)rthermore, the sedimentary units were of-
ten intercalated with volcanic rocks, countering thew of Werner. The sweep of his vision
is visible in follow-up comments about the scaleh® planet's geology. THUS, we should
not be astonished by finding Tertiary strata on tibge of the Alps -- mountains are, after all,
just wrinkles on the Earth's surfaténd, while admitting the majesty of mountaintstakes
“proportionally little effort in the bosom of the i#ato raise the Alps.The cause of all that
power was a mystery in 1823, but the jump fromfdgts to mega-conclusions was a clue to
Brongniart’s ability to illuminate and utilize ‘fé&& while taking theoretical leaps.

The trip and field work done in Northern Italy waredertaken in 1820, accompanied by his
son Adolphe-Théodore (18a11876), who became a renowned botanist and a fowidele-
obotany. It was gratifying to Alexandre Brongnitdrat William Buckland (1784.856) con-
curred with his conclusions about the Tertiary imsgof the beds in Paris and northern ltaly.
Thomas Webster (1814) applauded the Paris Basik, stating, Among the geological re-
searches which have lately been made in variousspafrthe globe, none have been more
interesting than those of MM Cuvier and Brongniarthe environs of Paris.” Cuvier and
Brongniart had demonstrated (1822) that marine ledse Paris Basin were separated by
gypsum deposits of lacustrine nature. That simpkeenovation carried significant theoretical
weight at the time because it firmly negated thai¥gan vision of a monotonic retreat of a
universal sea from the land. The famous Monte Belcata, near Verona, Italy, were also
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Tertiary but had spectacular fish fossils that middl occur in the Parisian units. Nor were the
trap rocks (basalts) frequently found in Italiarrtieey strata exposed in the Paris Basin. The
willingness to provide observations, even when ttieynot have an overarching explanation
characterized Brongniart’'s writing. Observed famsld, in time, lead to meaningful insights:
“It may be useless to publish conjecture in physieemistry, etc., where one can do an ex-
periment, but it is valuable to publish conjectureggeology because it aids the advance of the
science as contemporaries try to verify Brongniart, 1827)

Esquisse de la disposition des couches sur la
FACE MERIDIONALE DE LA MONTAGNE DES DIABLERETS.
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Figure 3. Sketch of folded beds in the Diablere¢sa(Brongniart 1823, p. 47)

Concluding the First Part of the book, Brongniaed® the potent point thaffhese observa-
tions serve as a new, very remarkable, applicabbihis geological rule, that vertical dis-
tances, however small they are, generate greagréifices, while horizontal distances cause
almost noné The stage was thus being set for recognizingotheer of horizontal correlation
of beds having identical fossil species, while dregaattention to morphological changes in a
small vertical (short temporal) sense. Such obsens and facts were being presented prior
to Darwin’s theory of evolution.

In the Second Part of the 1823 memoir, Brongruarsidered strata from Turin, Ma-
yence (Mainz, in the Rhineland-Palatinate of Geryhathe Pyrenees, the Alps and other are-
as containing rocks correlated to the Paris Basirepeated note is that the fossils and often
the lithologies were the same even though the Btsof the low-lying Paris Basin and the
mountains of Italy were markedly different, withgés on occasion reaching 10,000 feet. The
awareness that Tertiary rocks, including ophioliéesl presumably ‘ancient’” metamorphic
rocks, were commonly found on mountain tops destlajne concept of Werner and others
that all mountains were ancient (“Primitive”). Arsttural diagram highlighted the similar
nature of the Tertiary beds, while documentingrtieentrasts in elevation. He noted that the
lack of ammonites and belemnites indicated thataCemus rocks were not being discussed.
Cautious, as always, Brongniart admitted that re rinat actually been in every place men-
tioned, but Such is now the confidence that one can have irrules of geology deduced
from the nature of fossils (corps organisés) thareif | haven't been on site...it suffices to



have numerous specimens given to me recognizedyveéth probability to which formation
they belondg

Concluding the second part of the book, Brongrsasssed that,Even though the rocks of

the Alps are at a great elevation, their incorp@@tbiota indicates that they are identical to
the lower beds of the calcaire grossier around BarDbservation and field work really

could lead geoscientists to fundamental theoretioatlusions.

CONCLUSIONS

Brongniart’'s 1823Viémoireexpanded on the important work of Cuvier and Broag in the
Paris Basin in the early years of thé"X@ntury. It illustrated the power of fossils aridstra-
tigraphy to relate geographically separated arsas o decode earth history. By using careful
observations and adhering to a “facts first” metilogy, Brongniart was able to build potent
“theories” that greatly aided the evolution of theosciences. His steppingstones made a
pathway to the future.
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