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PROLOGO

La producciéon del conocimiento cientifico y educativo en el campo de las
ciencias exactas y naturales se caracteriza, cada vez mas, por su capacidad de articular
fundamentos tedricos, desarrollos tecnologicos, practicas formativas y compromisos
sociales. En este contexto, el primer volumen de Pesquisa e Docéncia em Ciéncias
Exatas e Naturais reline un conjunto plural de trabajos que evidencian la vitalidad de la
investigacion contemporanea y la importancia de repensar la docencia como espacio de
construccién, mediacion y circulacion del saber.

Los capitulos que integran esta obra permiten percibir la amplitud de un campo
que no se limita a la transmision de contenidos de disciplinas cientificas, sino que se abre
a problemas complejos, metodologias diversas y experiencias docentes. La investigacion
matematica, fisico-quimica y computacional convive aqui con la ingenieria aplicada, la
inteligencia artificial, la ética profesional, la educacion matematica, la ensefianza de
las ciencias, la formacion superior y la preservacion del conocimiento paleontolégico.
Esta diversidad tematica refleja una vision amplia de las ciencias exactas y naturales,
entendidas no solo como areas de formulacion abstracta y experimentacion técnica, sino
también como practicas humanas, educativas e institucionales.

El volumen se inicia con trabajos dedicados a la modelizacion matematica,
fisico-quimica y al estudio de sistemas complejos. En este primer conjunto, se abordan
problemas relacionados con operadores diferenciales, semigrupos de contracciones,
isotermas de adsorcion, gases reales, potenciales de Lennard-Jones y Morse,
nanoestructuras y configuraciones de minimo potencial. Estos capitulos destacan la
importancia de la modelizacion, la abstraccion y la simulacion en la comprension de
fenomenos naturales y materiales.

En un segundo momento, la obra se orienta hacia las tecnologias aplicadas, la
ingenieria y los medios digitales en la formacion cientifica. Los trabajos reunidos en esta
parte muestran como el desarrollo tecnologico puede contribuir tanto a la creacion de
dispositivos y soluciones aplicadas como a la transformacion de los procesos formativos.
La presencia de estudios sobre electroestimulacion, generaciéon de graficos vectoriales
mediante reconocimiento de voz, aprendizaje profundo e inteligencia artificial en
contextos universitarios evidencia la necesidad de repensar la innovacion técnica junto
con sus implicaciones educativas, epistemoldgicas y profesionales.

La tercera parte concentra investigaciones orientadas a la docencia, el
aprendizaje y la equidad en contextos educativos diversos. Los capitulos analizan

cuestiones vinculadas a la ética en ingenieria, a la inclusion en educacién matematica,



al liderazgo y desempefio docente, a las actitudes hacia la estadistica, al aprendizaje
basado en proyectos, a la relacion entre suefo y aprendizaje, y a la calidad educativa
en la formacion superior en odontologia. En conjunto, estos trabajos subrayan que
ensenar ciencias y matematicas exige mucho mas que dominio de la disciplina: requiere
sensibilidad pedagdgica, reflexion institucional, innovacion metodologica y atencion a las
condiciones reales de aprendizaje de los estudiantes.

Finalmente, el volumen se cierra con una contribucion singular dedicada a las
ciencias naturales, los acervos fosiles y la preservacion del conocimiento paleontolégico.
A partir de una trayectoria de décadas en la prospeccion, coleccién y exhibicion de fosiles,
este capitulo invita a reflexionar sobre la colaboracion entre iniciativas privadas, museos,
universidades e instituciones cientificas. Su presencia al final de la obra ofrece un cierre
significativo, al recordar que la ciencia también depende de la conservacion, documentacion
y accesibilidad de los materiales que permiten reconstruir la historia natural.

De este modo, Pesquisa e Docéncia em Ciéncias Exatas e Naturais propone
una lectura que avanza desde los fundamentos cientificos y matematicos hacia las
aplicaciones tecnologicas, los medios digitales, los desafios de la ensefanza y la
preservacion del patrimonio natural. La obra evidencia que investigar y ensefiar estan
profundamente interrelacionadas: toda investigacion produce nuevas preguntas para
la formacion, y toda practica docente comprometida puede convertirse en espacio de
investigacion, innovacion y transformacion. De hecho, solo se puede ensefar bien a los
estudiantes aquel conocimiento que los investigadores antes comprendieron bien.

Esperamos que este volumen contribuya al dialogo entre investigadores, docentes,
estudiantes y profesionales interesados en las ciencias exactas y naturales, fortaleciendo
una perspectiva integradora, critica y colaborativa del conocimiento. Que los trabajos aqui
reunidos sirvan como punto de partida para nuevas investigaciones, nuevas practicas
pedagogicas y nuevas formas de aproximarse a los desafios cientificos y educativos de

nuestro tiempo.

Ramon Gonzalez Calvet
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CAPITULO 16

40 YEARS AS A FOSSIL PROSPECTOR, COLLECTOR, AND

Data de submisséao: 10/04/2026
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H.J. “Kirby” Siber, Dr.sc.h.c.
Aathal Dinosaur Museum
Seegrében, Switzerland

ABSTRACT: This perspective surveys four
decades of fossil collecting and exhibition
work and reflects on the role of private
and independent initiatives in advancing
paleontology. Drawing on case studies from the
Green River Formation (USA), the White River
Badlands (USA), the Pisco Formation (Peru),
and multiple quarries in the Morrison Formation
(Wyoming, USA), it documents the recovery,
curation, and scientific use of significant
vertebrate fossils. Collections assembled
from Green River fish and rare Eocene birds
were acquired by the Smithsonian Institution;
a comprehensive White River assemblage
was later purchased and displayed by the
University of Zurich. Field campaigns in Peru,
conducted under permits, led to the excavation
of five Miocene whales and the construction
of the Museo de Sitio de Sacaco to protect
an in situ specimen. Work at the Howe and
Dana quarries yielded numerous articulated
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dinosaurs —including Camarasaurus,
Stegosaurus, Allosaurus, and diplodocids —
some later described as new taxa, such as
Kaatedocus siberi and Galeamopus pabsti.
These efforts culminated in public exhibitions
at the Sauriermuseum Aathal, annual
attendance of approximately 70,000-90,000
visitors, more than 50 resulting scientific
publications, and, in 2020, the donation of ten
major Morrison specimens to the University
of Zurich. Against this empirical backdrop,
the article argues that blanket restrictions on
fossil collecting risk excluding early-career
enthusiasts and reducing specimen recovery.
It proposes that accessibility for research,
rather than ownership status, should be the
principal criterion for evaluating collections,
and advocates structured collaboration
between private collectors and publicly
funded institutions to maximize the discovery,
documentation, and long-term preservation of
fossil resources.

KEYWORDS: fossil collecting; private
collections; Morrison Formation; Green River
Formation;  science-policy  collaboration;
Sauriermuseum Aathal.

40 ANOS COMO PROSPECTOR,
COLECIONADOR DE FOSSEIS E
IDEALIZADOR DE EXPOSICOES

RESUMO: Este texto revisita quatro décadas
de coleta e curadoria de fosseis, bem como
de trabalho expositivo, e reflete sobre o
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papel de iniciativas privadas e independentes no avango da paleontologia. A partir de
estudos de caso da Formacgao Green River (EUA), das Badlands do White River (EUA),
da Formacéo Pisco (Peru) e de multiplas frentes na Formagao Morrison (Wyoming,
EUA), documenta a recuperacao, a curadoria e o uso cientifico de fésseis vertebrados
significativos. Conjuntos reunidos de peixes de Green River e raras aves do Eoceno
foram adquiridos pelo Smithsonian Institution; uma colecao abrangente do White River
foi posteriormente comprada e exibida pela Universidade de Zurique. Campanhas de
campo no Peru, conduzidas sob permissao, resultaram na escavagao de cinco baleias
miocenas e na construgao do Museo de Sitio de Sacaco para proteger um espécime
in situ. Os trabalhos nas pedreiras Howe e Dana renderam numerosos dinossauros
articulados — incluindo Camarasaurus, Stegosaurus, Allosaurus e diplodocideos
— alguns posteriormente descritos como novos taxons, por exemplo Kaatedocus
siberi e Galeamopus pabsti. Esses esforcos culminaram em exposi¢des publicas no
Sauriermuseum Aathal, publico anual de aproximadamente 70-90 mil visitantes, mais
de 50 publicagdes cientificas resultantes e, em 2020, a doacao de dez importantes
espécimes da Morrison para o museu paleontolégico da Universidade de Zurique. Com
base nesse panorama empirico, o artigo argumenta que restricbes generalizadas a
coleta de fosseis correm o risco de excluir entusiastas em inicio de carreira e reduzir
a recuperacdo de espécimes. Propde que a acessibilidade para pesquisa, e ndo o
status de propriedade, seja o principal critério para avaliar colecdes, e defende uma
colaboracdo estruturada entre colecionadores privados e instituicdes publicas a fim
de maximizar a descoberta, a documentacao e a preservacao de longo prazo dos
recursos fossiliferos.

PALAVRAS-CHAVE: coleta de fosseis; colegdes privadas; Formagéo Morrison; Formagéo
Green River; colaboragao ciéncia-politica.

Looking back at my career in collecting fossils from around the globe, my
feelings are mixed for the future of young people who would like to enter this field. |
am joyful about having been able to collect so many wonderful fossils, which otherwise
would most likely still be in the field, weathering away. But | am also sorrowful
about the recent trend toward banning or restricting the collecting of fossils —often
encouraged by professional paleontologists themselves. In my view, such measures are
counterproductive and largely prevent young fossil enthusiasts from entering this field
of science, either as advanced amateurs or independent professionals. | strongly doubt
that a career similar to mine would still be possible for future generations.

But let me first recount some of the highlights of my life as a fossil collector and
prospector. My first significant fossil experience started in the Green River Formation
of Wyoming, Utah, and Colorado. | used to travel regularly to the United States in the

1970s and 1980s to visit the various commercial fish quarries in Wyoming. There, | found
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not only the familiar, eminently commercial fish fossils for sale, but also, occasionally,
other fossils such as leaves, insects, crocodiles, turtles, and birds. Inspired by the great
collections of the Upper Jurassic Solnhofen area, | started a collection of every kind of
fossil | could get my hands on. Since, at that time, there was not much available in the way

of literature, | eventually published a small book in German on the fossils of the Green

River Formation.

Picture 1. Collecting Green River fossils from Wyoming.

After some years of collecting and expanding the collection with the help of

a professionally trained preparator, word must have gotten around that my collection
contained rare Green River specimens, especially birds. One day | received a call from the
Smithsonian Institution in Washington, D.C., expressing interest in purchasing my entire
collection, which they did. So, my Green River Collection ended up at a very large public
institution. Some of the pieces are today on public display, and some serve as research
specimens, especially the Eocene birds. During the 1970s, | developed a passion for

other fossils too, this time from the White River Badlands.
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Picture 2. Collecting oligocene Badlands fossils from South Dakota.

My friends from South Dakota took me out into the field, to places where they
collected Oligocene turtles, oreodonts, camels, horses, rhinos, rabbits, and other fossils.
There | was introduced to this fantastic, unique landscape of the Big Badlands and to the
art of collecting vertebrate fossils. At that time, large parts of the South Dakota Badlands
were still open to collecting. Soon another large collection grew and grew. Eventually, |
was able to add some of my own finds, which | had found in corresponding rock layers
in Wyoming or Nebraska. Together with specimens purchased from local collectors, | put
these Oligocene fossils on display at our premises in Aathal, Switzerland. | believe this was
the first time that a major collection of White River Badlands fossils was shown anywhere in
Europe. This brought the attention of the University of Zurich, which eventually purchased
the entire collection for its Paleo Department, where it is today on public display.

Pictures 3 and 3.1. Sibers Badlands collection exhibited at the University of Zirich.
- -t

I g
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In 1985, | lived for a year in Lima, Peru. During this time, | became aware of the
immensely rich fossil deposits of the coastal Pisco Formation, containing mostly Miocene
fossil whales, dolphins, sea lions, various sharks, crocodiles, birds, and other marine life.

Under a permit from the Natural History Museum of Lima, Peru, and the Peruvian
Institute of Culture, | organized over a dozen field trips to the fossiliferous areas, lasting
from one week to over a month at a time. All in all, | spent over a year of my life prospecting
and digging in this very special place along the southern coast of Peru, a place that often

looks like the Sahara Desert because of its many sand dunes.

Picture 4. The whales of the Pisco formation at the Sacaco Plains in Peru.

Part of the agreement with the Peruvian authorities was that | would build a
museum structure over a well-known large fossil whale specimen situated near the Pan-
American Highway, a specimen that was in danger of being lost to the heavy wind erosion
of the area or to vandals. | therefore drew up plans to protect and save this spectacular
whale specimen in a museum building we called the “Museo de Sitio de Sacaco,” which is
situated near Kilometer 540 on the Pan-American Highway South. This museum still exists
today, after surviving several earthquakes. It also contains written and graphic information

regarding marine life in the Miocene age.
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My part of the agreement enabled me to dig up five fossil whale specimens,
which we subsequently excavated over the following seven years. Two of these whale
specimens went to German museums (Stuttgart and Karlsruhe - Picture 5), and two went
to Japanese museums (Gamagori and Kanagawa Prefectural Museum). A fifth whale we
kept for our own museum, the Sauriermuseum Aathal, which opened its doors in 1992.
Prof. Pilleri, from the Brain Institute at the University of Bern, Switzerland, published two
volumes on the Cetacea from the Miocene of Peru, essentially using material found,

excavated, and prepared by our group.

Picture 5. Fossil whale «Juan» now at the Natural History Museum of Karlsruhe, Germany.

After the whales from Peru, my interests shifted to dinosaurs. In 1990, | reopened

a famous site, the Howe Dinosaur Quarry in North Central Wyoming (USA), where Barnum
Brown of the American Museum of Natural History had excavated the remains of at least
25 medium-sized sauropods in 1934. This project kept our group busy for 14 entire years

and was eminently successful.
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Pictures 6. Digging dinosaurs at the Howe Quarries in Wyoming, USA.
L 2 K o .

After the original historic site dug by Brown was exhausted in 1991, we located a

new site on the same ranch, which yielded even better results. In short succession, we
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excavated a very well-preserved Camarasaurus skeleton (E.T.) (Pictures 8 and 8.1), several
partial diplodocid skeletons, a Stegosaur (Victoria), a nearly complete Allosaur (Big Al
Two) (Pictures 9 and 91), an Othnielosaurus specimen (Barbara), and the rare sauropod

baby (Toni), only about 2 m in size and nearly complete except for the skull. (Picture 10)

Pictures 8 and 8.1. «<E.T.» - one of the most completed Camarasaurus ever found.

—

Pictures 9 and 9.1. One of the completest dinosaur skeleton ever found. Allosaurus «Big Al Two».
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In 2001, we moved to a new site nearby and excavated another very complete
Stegosaur (Lilly) and a new type of sauropod, which was eventually described by Emanuel
Tschopp as Galeamopus pabsti. (Picture 11) Emanuel Tschopp and Octéavio Mateus had
earlier already described one of our early sauropod finds from the original Howe Quarry.

They named it Kaatedocus siberi.

Picture 11. Siber team with Galaeamopus pabsti.

After some difficulties arose regarding the rights to the fossils of the Howe
Ranch—a former owner who had registered the fossil rights in his name and the
present owner fought in court about who really owned these rights —the Siber Team
moved to the Dana Quarry near Ten Sleep, Wyoming, about 80 miles south of the
Howe Quarry. The Dana Quarry also lies in the Morrison Formation and yielded for
our team a very large and quite complete diplodocid specimen (Arapahoe). The team
also excavated, in 2003, a very well-preserved Stegosaur (Sarah/Sophie) (Picture 12),
now at the British Museum in London, and obtained from the same place, the Red
Canyon Ranch, a quite complete Camptosaurus specimen to complete its collection

of Morrison dinosaurs.
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Picture 12. Stegosaurus «Sarah» - one of the most completed skeleton. Now at the British Museum in London.

To date, the Sauriermuseum Aathal’s collection of Morrison dinosaurs comprises
ten important specimens. They are on public display and have already been the study
objects of numerous scientific investigations, resulting in more than 50 publications.

Around 70,000-90,000 visitors come to see these dinosaurs every year.

Picture 13. Exhibition room at Siber’s Sauriermuseum Aathal in Switzerland.
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In September 2020, all ten dinosaur specimens collected by the Siber Team were
donated to the University of Zurich’s paleontological museum.

It therefore seems absurd to me that the collection of the Sauriermuseum Aathal,
which is registered as a private enterprise, is often considered a “private collection”
unsuitable for serious research work, as if this collection were stashed away in a private
home. It seems to me that accessibility to scientific research should be the criterion, not
ownership. | think we should see what is best for paleontology.

Traditionally, collectors and advanced amateurs have contributed in numerous
ways to this science.

If private collecting and state-sponsored paleontology could work together in a
spirit of cooperation, it would result in a far greater number of important fossils being
saved. The real work is saving all the unknown fossil treasures that are still out there
somewhere on or near the surface of the earth, and that have no chance of ever being
collected and studied because of the lack of adequate staff who have the means to

properly collect and save them.
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confinamiento, también form6é a graduados y
profesores interinos que querian ganar las oposiciones a profesor de matematicas de
secundaria. Sus investigaciones se centran principalmente en interfaces electrificadas,
algebra geométrica, el problema de los n cuerpos, la geometria diferencial, la mecanica
celeste y los relojes de sol. Su aterrizaje en el problema de los n cuerpos fue accidental.
En su etapa de estudiante en la facultad de quimica, se dio cuenta de que el hamiltoniano
electronico del atomo de helio no podia ser deducido de ninguna manera légica, puesto
que el problema de los tres cuerpos no tenia solucién general conocida. En consecuencia,
se planted y resolvio como expresar la energia cinética en términos de las velocidades
relativas, lo que le permitid obtener las ecuaciones del movimiento clasico de los tres y n
cuerpos en términos de coordenadas y aceleraciones relativas. Después, también dedujo
los hamiltonianos de los correspondientes problemas cuanticos, que era su objetivo inicial.
Aplico su hamiltoniano de los tres cuerpos al estudio de los niveles de energia vibracional
del diéxido de carbono, y de la energia electronica del &tomo de helio, corrigiendo los
hamiltonianos dados previamente por otros autores. Después de describir analiticamente
el movimiento del sistema Sol-Tierra-Luna en una serie de tres articulos, y de estudiar la
dinamica y evolucion del sistema solar en una serie de cinco articulos resumidos en el
primer capitulo del libro Planets, Moons, and Beyond: Unveiling the Mysteries of the Solar
System (2026), sus ultimos articulos tratan sobre el billar como modelo de la adsorcién de
moléculas sobre una superficie, y sobre la forma de los globulos rojos. Su tesis doctoral
sobre termodinamica de interfases electrificadas todavia permanece inédita, aunque su

contenido fue parcialmente explicado en algunos articulos.
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