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Although known more infamously for his efforts with sericulture and the accidental
release of the gypsy moth in North America, the mid-nineteenth century French
emigrant E.L. Trouvelot left a more honorable legacy to astronomy based on his
celestial observations, and his detailed and accurate drawings of astronomical objects
and phenomena. A portfolio of 15 Trouvelot prints and an accompanying manual were
produced and distributed by Charles Scribner’s Sons in 1881; Emporia State University
possesses ten of the portfolio prints, but not an original of the manual. The ten prints
at ESU include numbers III (total solar eclipse), V (zodiacal light), VI (lunar mare
Humorum), VII (partial lunar eclipse), VIII (Mars), IX (Jupiter), XI (comet of 1881),
XIII (Milky Way), XIV (Hercules cluster, M13), and XV (Orion nebula, M42).
Although the basis for their presence is uncertain, it has an apparent coincidence with
T.M. Iden, who arrived at then Kansas State Normal School in 1897 as head of the
physical sciences. The ESU Trouvelot prints have been properly conserved to preserve
these historically significant renderings.
TROUVELOT: THE PERSON
Etienne Leopold Trouvelot (1827-1895)
emigrated from France to the Boston,
Massachusetts area in 1855. Although
trained as an artist in his homeland, he
dabbled in sericulture after arriving in the
United States. The family home in Medford,
Massachusetts had acres of land covered with
netting for the purpose of raising silkworms
for silk production. Apparently desirous of
more silk production than that obtained from
silkworms indigenous to North America,
Trouvelot traveled to Europe in the late 1860s
and he returned in 1869 with eggs of gypsy
moths.
Subsequently, the gypsy moth eggs were
accidentally released. Trouvelot sensed the
gravity of the matter, but others expressed
little concern until 1886 when their

caterpillars invaded the neighborhood. By the
mid-1890s the entire state was infested; see
USDA Forest Service-Northeastern Research
Station (2003) for graphic portrayals of
measures utilized by the Massachusetts State
Board of Agriculture to thwart the infestation.
Although Trouvelot may be remembered more
notoriously as the person responsible for
introducing the gypsy moth to the North
American continent, by the mid-1880s he had
achieved a more honorable distinction for his
contributions to astronomy. But ironically, he
went back to France in 1882 and never
returned to the United States to witness the
feared effects of the gypsy moth egg release.
Several factors converged to inspire a
distinctive episode in Trouvelot’s life in the
1870s. The Boston area was obviously a rich
intellectual community, and he had a
membership in the Boston Society of Natural
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History (Herman and Corbin 1986). Through
this association he would have had the
opportunity to become acquainted with
naturalists such as Louis Agassiz, Asa Gray
and Joseph Winlock, the latter of whom was
director of the Harvard College Observatory.
That circumstance, Trouvelot’s artistic talents,
and his observations and drawings of a meteor
shower (November, 1868) and several auroras
in 1870 combined to set the course for a
noteworthy contribution to the heritage of
astronomy in the form of drawings and prints
of celestial objects and phenomena (Trouvelot
1882).
THE TROUVELOT PRINTS
A meteor shower or auroras would be
accessible to many as naked-eye phenomena.
However, Trouvelot’s drawings and
renderings of what he observed, reflecting the
talents of one trained as an artist, captured the
attention and admiration of Winlock, who
invited Trouvelot to join the Harvard College
Observatory staff in 1872. This provided
Trouvelot access to the Observatory’s 15-inch
refractor telescope. Later, in 1875, he was
granted observing privileges to the 26-inch
refractor, then the world’s largest, at the
United States Naval Observatory. Trouvelot’s
subsequent studies and ultimately his
drawings and prints based on naked-eye
observations and use of the telescopes
included features of the sun (his selfproclaimed forté), the moon, the planets
Mars, Jupiter, and Saturn, a comet (1881),
and “deep-sky” objects (including a globular
star cluster and a nebula). During his U.S.based observing career, from about November
1868 when he observed meteors (the basis for
Plate XII, The November Meteors) to 1881
when he made observations for Plate XI, The
Great Comet of 1881, he produced some 7000
drawings (Trouvelot 1882).
In spite of embryonic developments in
astrophotography beginning in the late 1840s,
Trouvelot was confident of a continuing role
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for sketches produced by an astute and careful
observer:
Although photography renders valuable
assistance to the astronomer in the case
of the Sun and Moon…for other
subjects, its products are in general so
blurred and indistinct that no details of
any great value can be secured. A welltrained eye alone is capable of seizing
the delicate details of structure and of
configuration of the heavenly bodies,
which are liable to be affected, and even
rendered invisible, by the slightest
changes in our atmosphere. (Trouvelot
1882, p. vi)
To ensure exactness with his drawings,
Trouvelot used a grid system positioned at the
prime focus of his observing telescope. As a
testimony to his accuracy relative to star
positions, one analysis concludes that
Trouvelot’s drawings of star positions near the
Orion nebula were within 6 arc seconds of
actual star positions (Herman and Corbin
1986, p. 567).
From his plethora of drawings, some were
selected for special exhibitions. For example,
several drawings were displayed at the United
States Centennial Exhibition in 1876 in
Philadelphia as part of the Naval Observatory
exhibit. But to reach a broader audience, and
“to illustrate the principal classes of celestial
objects and phenomena” (Trouvelot 1882, p.
v), 15 drawings were selected and made
available through Charles Scribner’s Sons in
1881 as a portfolio of chromolithographic
(multi-color) plates. The portfolio of 15
chromolithographs and an accompanying
manual written by Trouvelot were sold for
$125.
Shortly thereafter in 1882 Trouvelot returned
to France to join Jules Janssen, a solar
astronomer and director of the Meudon
Observatory (Herman and Corbin 1986).
Trouvelot never returned to the United States.
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Consequently, fate would enable him to
escape the direct wrath that might be incurred
because of the gypsy moth outbreak in the
mid-1980s, which Trouvelot must have
considered inevitable. But by this time his
contribution to observational astronomy was
established.
THE TROUVELOT PRINTS AT ESU
In 1995 while cleaning a storage area in the
science hall complex at Emporia State
University, Marvin Harrell, a mathematics
faculty member, found the ten Trouvelot
prints. They were considered to be
sufficiently interesting that they were retained
and transferred to one of the authors (DAB).
Initial investigations indicated that a portfolio
of 15 Trouvelot prints and an accompanying
manual had been available from Charles
Scribner’s Sons. Subsequent research since
2004 has established the significance of these
prints.
The 15 plates in a complete portfolio of
Trouvelot prints are titled by subject as
follows:
Plate I.

Group of Sunspots and Veiled
Spots
Plate II. Solar Protuberances
Plate III. Total Eclipse of the Sun
Plate IV. Aurora Borealis
Plate V. The Zodiacal Light
Plate VI. Mare Humorum
Plate VII. Partial Eclipse of the Moon
Plate VIII. The Planet Mars
Plate IX. The Planet Jupiter
Plate X. The Planet Saturn
Plate XI. The Great Comet of 1881
Plate XII. The November Meteors
Plate XIII. Part of the Milky-Way
Plate XIV. Star-Cluster in Hercules
Plate XV. The Great Nebula in Orion
Additional information concerning the
complete Trouvelot portfolio may be obtained
from the Princeton University Library website
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for its rare books and special collections
(Principi 2004); Princeton is the archival site
for Charles Scribner’s Sons. A gallery of
selected prints with color exists at the
Bendheim (2001) citation.
A tangible part of Trouvelot’s legacy remains
at Emporia State University. The Trouvelot
print plates at ESU include III, V, VI, VII,
VIII, IX, XI, XIII, XIV, and XV. All prints
measure 965 mm (~38 inches) by 760 mm
(~30 inches). The “subject” parts of the ESU
Trouvelot prints are in excellent condition
with one exception, plate XV. This plate of
the Orion nebula (M42) has several surface
abrasions in the upper left and lower center
that are one to eight centimeters long, and a
few millimeters wide. A nearly circular
abrasion of about three centimeters diameter
is present in the lower left, but the rendering
of the nebula is not affected. Color remains
vivid on all prints, which suggests that they
were stored in a dark space for extended
periods of time. A previous mounting of the
prints resulted in a few holes and tears on
some prints, but these are nearer the borders
and beyond the subject of each print. Some
“aging” has occurred, perhaps due principally
to the absorption of foreign substances form
previous mounting materials, and a couple of
the prints show minor water stains on borders,
but not on the subject area of any of the
prints.
In the following figures the 10 plates in the
ESU collection are shown with an
accompanying caption indicating the real
celestial phenomena that served as the
inspiration to Trouvelot, and with a brief
description of features portrayed. The
observational details in captions are based in
part on narrative of Trouvelot from The
Trouvelot Astronomical Drawings Manual
(Trouvelot 1882, p. xi-xii and p. 159-167), a
copy of which was available to the authors
through an interlibrary loan. It can be noted
that plates were produced in both “landscape”
and “portrait” formats.
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THE BASIS FOR THE PRINTS AT ESU
The origin of the extant Trouvelot prints at
Emporia State University is not certain.
However, there are some grounds for
speculation. The following are quotes from
two late nineteenth century publications of the
Kansas State Normal School (now Emporia
State University) which refer to Thomas M.
Iden, who came to the State Normal School in
1897 as head of physical sciences (Durham
1963):
• “Professor Iden’s room has been
hung with paper in olive brown tints,
and the new astronomical views add
much to the beauty and the value of
the furnishings” (State Normal
Monthly 1897, p. 12).
• “Professor Iden’s classes are enjoying
their class-room work in a veritable
picture gallery” (Students Salute
1897, p. 10).
• “Room[s] 44 and 45 [of] Professor
Iden [in the main building] give
excellent accommodations for the
regular class work in physics,
chemistry, and physiology. The
superb series of astronomical views
on the wall ought not to be
overlooked in passing” (State Normal
Monthly 1901, p. 123).
Indeed, one can infer that there is a
connection between Iden and the presence of
the Trouvelot prints at ESU. ESU archives
staff examined purchasing records for this
period of time, but found nothing connected
to Charles Scribner’s Sons publishing or
Trouvelot prints. Iden left the Kansas State
Normal (KSN) for a position at the University
of Michigan in 1913 (Anderson 1935).
Whether he brought the prints to KSN or
whether KSN purchased them before or after
Iden’s arrival remains unknown. Regardless,
they have survived relocations involving
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several campus buildings, and fortunately
those who literally handled them considered
the plates worthy of maintaining in the
institution’s continuing inventory.
SIGNIFICANCE OF TROUVELOT PRINTS
The significance of the Trouvelot
astronomical prints (especially a complete
portfolio of 15) and the accompanying manual
is shown by the following indicators:
•

•

•

•

An online search of libraries
worldwide (WorldCat database of
FirstSearch, February 6, 2005) for
extant copies of the Trouvelot
Manual identified 50 libraries with
that item.
Similarly, a search with the same
search engine indicated only two
libraries worldwide that had, and
were reporting that they had, a
portfolio of the Trouvelot
astronomical drawings. However,
neither institution reported their
identity at the search level accessible
to a searcher.
The pre-eminent Linda Hall Library
(of Science, Engineering, and
Technology), Kansas City, Missouri
does not own the portfolio nor the
accompanying manual. The rare
books librarian has indicated that
they wish to acquire the items, and
have for some time, but they are
“fairly rare” and “hard to find in very
good condition” (Curtis, pers.
comm.).
An antiquarians dealer in the U.S.
had a sales listing on the Internet in
July, 2004, of a complete portfolio,
but with reported damage for some
prints; the asking price was $45,000.

These facts suggest the significance of the
prints and the accompanying manual.
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Conclusion
In the mid- to late-nineteenth century when
nascent developments in astrophotography
were beginning to supplant the role of hand
drawings produced by an assiduous observer
at the eyepiece of a telescope, the work of E.L.
Trouvelot represented a waning methodology
(and talent). Consequently, his prints serve to
document the method of study and the means
to preserve images of astronomical objects
and celestial phenomena which were utilized
for centuries. The ten ESU Trouvelot prints
have been retained, perhaps through a
sequence of fortuitous circumstances. In late
2004 they were properly conserved, and
pending some decisions contingent to that,
they will be selectively displayed in a secure
manner.
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Figure 10. (Cover art shown here in black and white) Plate XV. The Great Nebula in Orion.
Based on telescopic studies in 1875 and 1876. In the vicinity of the middle star (Theta Orionis)
of the sword of Orion is the nebulosity known as M42. The star Theta of Orion is a pattern of
four “bright” stars called the “Trapezium,” which is depicted in detail in Trouvelot’s print. The
star Iota Orionis is the relatively bright object near the top of the plate (just right of center).
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Figure 1. Plate III. Total Eclipse of Sun. Based on telescopic observations, July 29, 1878,
Creston, Wyoming Territory. This plate suggests telescopic features attendant to a solar
eclipse: the corona with pronounced “wings” (as they were called by Trouvelot) in the plane of
the ecliptic (the plane of planets’ revolutions around the sun), ray-like “streamers,” and chromospheric prominences. The chromolithograph depicts prominences and an “inner” corona with
pinkish hues, and the streamers with greenish hues.

Figure 2. Plate V. The Zodiacal Light. Based
on naked-eye observations of February 20,
1876. Due to sunlight reflected by interplanetary dust in the plane of the ecliptic, this
chromolithograph shows the zodiacal light
(extending diagonally from the lower right),
the reddish star Aldebaran (in the constellation Taurus) about one-quarter of the distance
from the upper left of the print and just to the
left of the zodiacal light band, the Pleiades
(Seven Sisters) cluster to Aldebaran’s right
(and flanking the right side of the zodiacal
light), then extending downward we see the
reddish planet Mars (in the zodiacal light
about one-third of the way from the bottom),
and near the horizon is the bright planet
Venus. Three prominent stars of Andromeda
are shown in a nearly vertical line toward the
right of the print (about one-fourth to one-half
of the distance from the top).
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Figure 3. Plate VI. Mare Humorum. Based on telescopic studies in 1875. Revealing remarkable detail, the olive-hued features of this mare (~450 km across) as drawn by Trouvelot depict
named craters corresponding to modern-day lunar photos and maps, including Gassendi with
several “peaks” near its center (lower right), and then clockwise from Gassendi to Agatharchides
(one-fourth of the distance horizontally from lower left), Hippalus (a partial double crater just
below left center), Vitello (upper left), Lee, and Dopplemayer (slightly left of upper center).
Details of features include “central peaks” with some craters, and fault-like rilles and ridges.
The terminator (illuminated/nonilluminated boundary) is near the right of the image. [Note: The
images rendered from telescopic studies (with a refracting telescope) are inverted and “flipped”
right to left relative to the naked-eye view.]
Figure 4. Plate VII. Partial Eclipse of the
Moon. Based on naked-eye observations,
October 24, 1874. The un-eclipsed portion of
the moon is depicted with greenish hues
characterizing the lunar mare. Brown tones
(suggestive of the lunar reflection of copperred colors due to scattering of the shorter
wavelength regions of the visible spectrum by
Earth’s atmosphere) characterize the eclipsed
portion of the moon’s surface where the
umbra shadow region of Earth extends to the
moon. Prominently depicted by Trouvelot are
the “rayed” craters Tycho (left of lower center
in the eclipsed region), Copernicus (one-half
lunar diameter above Tycho), and Kepler
faintly seen to left of Copernicus).
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Figure 5. Plate VIII. The Planet Mars. Based on telescope studies made September 3, 1877.
The rendering shows the south polar ice cap near the top of the image. The darker regions
(greenish-colored tints) were inferred by Trouvelot to be an absorbing liquid; water is suggested
specifically as the agent. Land masses, cloud cover, and the polar cap were depicted with
lighter hues (and shown with a reddish tint in the chromolithograph). Coincidentally, 1877 was
the same year that the Italian astronomer Schiaparrelli “fantasized” the existence of “canali,” or
canals, on the planet Mars (Hartmann 1972, p.16).

Figure 6. Plate IX. The Planet Jupiter. Based on telescopic observations made November 1,
1880. Features shown and discussed by Trouvelot include the shadows of two Galilean satellites
(moons) of Jupiter that are cast on the surface (the two dark spots “above” the equatorial plane), the
great red spot (shown in pastel pink on the plate), the inference of dense cloud bands (light-colored)
alternating with dark belts (parallel to the equator), and an equatorial diameter greater than the polar
diameter. Two tiny dark spots on the red spot (and proximate to one of the moon’s shadows) were
noted by Trouvelot, but he conceded that he had no explanation for them.
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Figure 7. Plate XI. The Great Comet of 1881.
Observed June 25-26, 1881, the print is based
on naked-eye observations and telescope
study of the nucleus and associated coma(s).
Detail in the “inner” coma—a diamond-shaped
feature—is shown with pinkish hues. The
Comet of 1881 is also known as Comet
Tebbutt, an attribution to its discoverer.
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Figure 8. Plate XIII. Part of the Milky-Way.
This print with a highly detailed star field
covering an extensive region of the sky was
based on naked-eye studies from 1874-1876.
Discernible in the star field near the horizon
(lower right) are the constellation Scorpio and
the bright red star Antares, Sagittarius is to
the left of Scorpio, higher (about midway up)
are the three prominent stars of the Summer
Triangle (Altair in the constellation Aquila,
Vega in Lyra, and Deneb in Cygnus or the
Northern Cross), and near the top (in the
Milky Way band) is a part of Cassiopeia. This
chromolithograph certainly lets one appreciate
the 6 arc sec accuracy of the observations
and portrayals of the star field as determined
by Holden (Herman and Corbin 1986, p. 567),
and the need for study by Trouvelot over an
extended period of time to develop renderings
with a substantial star field.

Figure 9. Plate XIV. Star-Cluster in Hercules. This plate is based on telescopic studies made in
June, 1877. It is the prototype globular star cluster, M13. Trouvelot refers to it as a “small nebulous
mass” (1882, p. 166), but also as a globular star cluster, its contemporary designation. The
Trouvelot “image” is often included in other publications (e.g., Mullaney and McCall 1972, p. 19).

