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DAVIS BOTANICAL SOCIETY 

UPCOMING EVENTS

See: http://herbarium.ucdavis.edu

Thursday Nov. 14. Student Grant Recipient Talks and free  
 pizza. 

Sunday Nov. 17. Herbarium Volunteer Sunday Afternoon.

Sunday Dec. 8. Herbarium Volunteer Sunday Afternoon.

Wednesday Jan. 22. Botanical Tea and Exhibit: 
            Rare Plants of California.

Saturday Feb. 15. Biodiversity Museum Day.
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THE CONSERVATORY’S CHOCOLATE CROP!

continued on page 2

Macarena Cortina Petrasic (Maca for short), 
author of this article and Conservatory 
student intern, with cacao (chocolate) seeds 
harvested from the Conservatory’s chocolate 
tree. Photo: M. Simon..

RESEARCH IN THE HERBARIUM: 
UPDATE ON THE GENUS LYCIANTHES

Visitors to the Botanical Conservatory 
are always pleasantly surprised to learn 
that there is a chocolate tree in the col-
lection. Many of them have tasted its 
tangy fruits; however they are warned 
against biting into the cacao beans 
(seeds) hidden inside, which are ex-
tremely bitter. As an intern at the Con-
servatory, I decided to use these cacao 
beans to make edible chocolate. With 
the help of Karla and Eddie, who run 
their own business, CRU Chocolate, 
and craft different chocolate products 
at their home in Roseville, I was able to 
learn how to create delicious, Califor-
nia-grown chocolate, from bean to bar.

But before delving into the details of 
how chocolate can be made, I wanted to 
provide some background information 
on one of humanity’s favorite foods. The 

journey of chocolate, from the plant 
Theobroma cacao, began 3000-4000 
years ago when the spindly trees grew 
in the Mexican and Central American 
jungles. It is inferred that the Olmecs, 
from the Mexican Gulf Coast, were the 
first to make chocolate from cacao. A 
few centuries later the Maya and Aztecs 
consumed chocolate, usually in liquid 
form, during special ceremonies. It was 
also used as currency. 

Chocolate was introduced to Europe 
in the sixteenth century following the 
Spanish conquest of Central America. 
At first it was a luxury item to be 
consumed only by monarchs and other 
individuals of high social status; how-
ever, it eventually became more acces-
sible as a drink offered at coffee shops. 
More recently, chocolate was made even 

more popular after industrialization in 
the nineteenth and twentieth centuries 
prompted its efficient production.

To make our own chocolate, Karla, 
Eddie, and I began by carefully cutting 
the fruit from the tree using pruners; 
we ended up with about ten pods that 
were ripe enough to be used. Cutting 
open the bright orange rind, we were 

It is time for a final update on my re-
search in the genus Lycianthes (in the 
Solanaceae, the tomato family). Four 
years ago, I received a grant with four 
other scientists to study the taxono-
my of Lycianthes and its relationship 
to its closest relative Capsicum (chili 
peppers). However, I began studying 
this genus in 1990, and my work on 
Lycianthes is now coming to a close. 
It is time for younger people to take 
over this genus, complete with field 
work in Central and South America.

I am now working on my two 
final papers. One of those papers 
is going to be a big one, covering 
over 50 taxa (species, subspecies 
and varieties) that occur in Mexico and Guatemala, including an identification 
key and distribution maps. Over the past three years, I have written nearly 70 
detailed species descriptions for the taxa of Mexico and Central America, and we 
have developed a specimen database with over 9000 entries for those taxa, based 

continued on page 7

Lycianthes caeciliae. Photo E. Dean.
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M. Cortina Petrasic

Clockwise from above: 1) The Conservatory’s chocolate tree with mature fruits. Chocolate 
plants produce their flowers on their mature, woody trunks and branches, and so the fruits also 
are attached to mature woody trunks and branches rather than at the tips of the plant. This is 
a syndrome known as cauliflory. Botanists believe that cauliflory allows non-flying, non-climb-
ing animals to act as fruit dispersal agents. 2) Harvesting the cacao fruits. 3) An opened cacao 
fruit showing the “beans” (seeds) covered in white pulp. 
Photos: E. Sandoval and M. Cortina Petrasec.

CONSERVATORY CHOCOLATE (CONT. FROM PAGE 1)

able to extract the cacao beans, which 
are covered in a white tangy pulp. 
Along with the cacao beans, we placed 
a banana tree leaf in a large glass jar 
for fermentation. The banana tree leaf 
was there to provide yeast and speed 
up the fermentation process. The jar 
was placed in a warm environment 
and kept at approximately 40 °C. One 
week later, the beans were ready to be 
cleaned and set out in the sun to dry. 
We made sure to bring them inside 
in the evening to protect them from 
any moisture that could affect them at 
night or early in the morning.

Now the fun began. We roasted 
the now dry cacao beans in a regular 
kitchen pan, flipping them over so as 
to attain an equally roasted effect on 
all sides. Then we took the shells off 
by hand—after letting them cool off, 
of course—and threw them away, leav-
ing only the bare cacao nibs. The rich 

aroma of cacao filled the room as we 
progressed. Enclosing the cacao nibs 
in a bag, we crushed them to produce 
a coarse powder. Next we began to set 
up our stone grinder, which was to 
refine the cacao. We poured in some 
sugar, followed by the cacao nibs. The 
wheels in the stone grinder generated 
heat over time, and after about an 
hour, the cacao had effectively turned 
into a gooey substance one might be 
more inclined to call chocolate.

The next step was tempering the 
chocolate. This process entailed melt-
ing the chocolate until it reached a 
temperature of about 45.5 °C, then 
immediately cooling it on a marble 
surface placed in a 20 °C room with 
low humidity. At this point, we were 
ready to pour the chocolate into the 
mold of our choice. After only ten min-
utes of cooling, it was finally ready for 
consumption. We were pleased to find 

that the final product was incredibly 
tasty and had a wonderfully raw cacao 
bean taste, with sweetness replacing 
the acridity that usually accompanies 
it. I think it’s worth noting here that we 
did not add any milk products to our 
recipe; the cacao butter that naturally 
forms served to make the chocolate 
thicker, so it’s 100% vegan. More satis-
fying than the delicious final result was 
merely witnessing the cacao take on all 
of its distinct forms to become what I 
consider to be the greatest treat. It was 
a wonderful learning experience, and 
we have only good reviews from the 
few people who were lucky enough to 
try our “limited edition” chocolate! We 
hope to replicate this project some day 
in order to experiment with a variety of 
quantities and flavors.
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RECENT GIFTS    

2019 STUDENT GRANT RECIPIENTS         

Herbarium Endowment 
Elizabeth Bernhardt & Ted Swiecki
Mick Canevari
Don Crosby (in memory of  Nancy Crosby)
Joseph DiTomaso
Lewis Feldman
Ron, Diana, & Nora Glick
Albert & Barbara Grigarick
Carola Hogan & Estate of Lois Weeth (in 
memory of  Lois Weeth
Russell Huddleston
Charles, Jessica & Henry Hughes
Marie Jasieniuk & Frank Roe
Franz Kegel
Andrew Latimer
Patrick McGuire
Pamela Muick
Rosalind Pierce & Martin Melacharek III
Robert Preston
Cal Qualset
Mandy Tu 

Herbarium Endowment contd.
Roberto Urtecho 
Rosalie Vanderhoef
Katherine & Jim West
J. Giles Waines 

Herbarium Operations
Lewis Feldman
Katherine Mawdsley
Shirley Tucker

Herbarium Gifts in Kind
Dylan Burge
Marcel Rejmanek

Conservatory Endowment
Sonia Cook
Marie Jasieniuk & Frank Roe

Conservatory Gifts in Kind
Sam & Dorothy Williams Estate

DBS Student Grants Fund
Elizabeth Brusati
Ron, Diana, & Nora Glick
Al Grigarick
E. Eric Grissell
Russell Huddleston
Ann Johnson (in memory of Jack Major)
Sally Manning
Andrew Latimer
Barbara Monroe
Pamela Muick
Cal Qualset
Mandy Tu 
Katherine & Jim West

E. Niño

Thank you for 
your support!

Ten students conducting very diverse 
research applied for the 2019 DBS Student 
Grants. Thanks to the generosity of donors 
and to the Jack Major and Larry and 
Charlotte Mitich endowments, the Society 
awarded six grants totaling $10,700 for the 
projects detailed below. This year the Society 
awarded funds to three prior DBS award 
recipients to support the completion of their 
projects, and we are looking forward to 
hearing their presentations later in the year.   

Emily Brodie, a Master’s degree student 
in Hugh Safford’s lab in Environmental 
Science and Policy, was awarded the Susan 
Harrison Award to complete her research on 
“Patterns of postfire diversity in subalpine 
forests of the Sierra Nevada.” The effects of 
fire on understory species are understudied, 
and the effects of fire on forest regeneration 
at high elevation have not been studied 
in the Mediterranean climate zone. Her 
research thus far suggests that high severity 
fire increases species richness, but decreases 
seedling density.

Maureen Page, a PhD student in Neal 
Williams’s lab in Entomology has received 
the E. Eric Grissell award for research 
“Investigating the impacts of honey bee 
introductions on the pollination of native 
plants in the Tahoe National Forest.” 
She utilizes fieldwork and laboratory 
analysis of pollen deposition to understand 
how honey bee abundance alters pollen 
transport networks, pollen removal and 
deposition, and seed set of two native plants 
Camassia quamash (camas) and Penstemon 
rydbergii (Rydberg’s penstemon). Page 

is also currently serving as the student 
representative on the DBS board. 

Maxwell Odland, a Master’s student 
in Malcolm North’s lab in the Department 
of Plant Sciences, was awarded the Davis 
Botanical Society Award for his work on 
“Effects of Repeated Prescribed Fire and 
Thinning on Understory Diversity in 
Mixed Conifer Forests.” Odland is using 
and extending data from the Teakettle 
Experimental Forest (TEF) and data from 
active-fire forests in Kings Canyon and 
Yosemite. Preliminary results show that after 
one year understory plant species diversity 
and environmental heterogeneity are highly 
variable across plots in both TEF and active-
fire forests. Further analyses will allow for 
better resolution of which additional factors 
(e.g., moisture level, secondary burn) can 
influence species richness.

The recipient of the Larry and 
Charlotte Mitich Award, Elena Suglia from 
Jennifer Gremer’s Lab in the Department 
of Evolution and Ecology, was awarded 
funds for her research on “The Impact of 
Snowmelt on Phenology and Population 

Genetics of Streptanthus tortuosus.” Her 
research addresses how Streptanthus tortuosus 
(jewel flower) will respond to global 
climate change in terms of within-species 
differences in phenology and therefore gene 
flow between individuals. She is particularly 
interested in the impacts of changes in 
snowmelt in Lassen Volcanic National Park. 

Alexandria Igwe and Megan Christensen, 
from Rachel Vannette’s lab in the Department 
of Entomology and Nematology, are both 
recipients of the Jack Major Award. Igwe’s 
research, entitled “Comparative analysis of 
polar metabolite production and rhizosphere 
microbial community structures in serpen-
tine and nonserpentine soils,” will examine 
the relationship between soil chemistry, 
root exudation, and rhizosphere microbial 
community structure in Plantago erecta  
(California plantain) and Trifolium fucatum 
(bull clover) collected from serpentine and 
nonserpentine soils. 

Christensen’s research is dedicated to 
“Exploring the impact of flower-associated 
microbes on pollen germination across plant 
species.” Despite the potential importance 
of plant microbial communities to pollen 
germination success there has been little 
research on this topic. Christensen will elu-
cidate the role of nectar-isolated microbes in 
pollen germination in various plant species 
and see whether common floral microbial 
species differ in their influence on pollen 
germination. 

Congratulations to all six!
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IN MEMORIAM: ROBBIN THORP

Kate Mawdsley examining a Castle Lake 
specimen collected by Charles Goldman. 
Photo E. Dean.

K. Mawdsley

Dr. Robbin Thorp, Distinguished Professor Emeritus of 
Entomology at the University of California, Davis, passed away 
June 7, 2019 at his home in Davis. A member of the UC Davis 
Department of Entomology faculty for 30 years, from 1964-1994, 
he continued to engage in research, teaching and public service 
until a few weeks before his death.

A tireless advocate of pollinator species protection and 
conservation, Dr. Thorp was renowned for his expertise, 
dedication and passion in protecting native pollinators. He was 
an authority on the systematics of and ecology of bees, especially 
honey bees, bumble bees, and vernal pool bees. He was also 
involved in research on crop pollination by native bees and 
understanding bees of urban gardens and agricultural landscapes.

All the accolades, academic and entomological, are clearly 
deserved, but we will also remember Robbin’s genuine kindness 
and unfailing generosity in sharing his expertise to audiences 
of any size and level of knowledge (including one small child, 
often). He was equally willing to accept campus service: he was 

a past president (2010-2011) of the Davis Botanical Society and former chair (1992-2011) of the advisory committee for the 
Jepson Prairie UC Natural Reserve.

Robbin Thorp at Jepson Prairie Reserve in 2011. Photo courtesy of 
The Solano Land Trust, taken by Scott Braley.

K. Mawdsley

Over the past several years, herbarium 
staff have been going through older 
bundles of unprocessed specimens 
(some of which lack identifications) 
to determine whether the specimens 
should be labeled and mounted or 
discarded. This included a particularly 
complicated set of specimens which 
came to the herbarium by the early 
1970s: three groups of plants collected 
at three separates times, some with 
complete data, others with little to 
none. 

The specimens are important for 
several reasons. First, they document 
the flora of Castle Lake in Siskiyou 
County. Second, the lake is the site of a 
UC Davis research station. Third, at the 
time the specimens were collected, the 
station was overseen by Distinguished 
Professor Emeritus Charles Goldman. 
(The station is still operational, but is 
now administered by the University of 
Nevada, Reno.) So, the location, the 
campus connection, and the distin-
guished campus donor all argued for 
trying to add the specimens to the 
herbarium.

Of the three collections of plants, 
the largest group was (fortunately) the 
well-documented one. Charlotte Glenn, 
later Charlotte Kimball, had collected 
the plants in 1967; all specimens had 
collection numbers, location data, and 
good identifications. While the origi-
nal collection book had not survived 

several moves, there was a good list of 
Charlotte’s collections in a binder of 
baseline information on the field station. 
Charlotte is a longtime DBS member and 
sometime herbarium volunteer; we have 
a number of her other specimens and 
are happy to add these to the collection.

A second large group of specimens 
was collected in 1959 and 1960. They 
had no numbers, no collector, and 
no documentation beyond a year and 
sometimes a tentative ID written on 
the paper in which the plant had been 
pressed. Again there were lists of col-
lections by year in the binder, but many 
plants in this group were not included 
on the lists. I confirmed or determined 
the specimens to genus or species. We 
found a note in the binder naming 
Dr. Goldman himself as the collector. 
Therefore, I prepared labels with that 
minimal data (Castle Lake, 1959-1960, 
Goldman no collection number). Inter-
estingly, there was almost no duplication 
between this group and Charlotte’s col-
lections seven years later.

The last group of specimens was 
in one way the most frustrating to the 
would-be label maker. The papers had 
almost sequential four-digit collection 
numbers but no indication of date or 
collector. We inferred a 1970 collection 
date from the dates on the newspapers 
used to press the plants, but attempts 
to contact the current station staff were 
unsuccessful, and so we never identified 

a collector. Since there were no identifi-
cations for this group, I identified them 
and prepared labels. Attesting to the 
botanical interest of this area, there was 
again very little duplication of the plants 
processed earlier. In all, 192 specimens 
were added to the collection.

Coincidentally, I had an opportunity 
to join a group botanizing at Castle, 
Heart and Gumboot Lakes in late 
July, when I was working on the third 
group of plants. I recognized many of 
the plants I had already curated in the 
flower-filled meadows near the lakes. 
Having the benefit of the updated plant 
list prepared for the trip and the fresh 
experience of seeing them “in the flesh” 
made working on the last plants both 
easier and more interesting.

PLANTS OF CASTLE LAKE, A LONG SAGA, A HAPPY ENDING
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SOCIETY PROFILES        Elina Niño

J. Poore

Elina Niño
Photo: Courtesy of the subject.

Elina L. Niño, 2019-20 President of the 
Davis Botanical Society, continues a long 
and fruitful tradition of entomologists 
filling this role: she follows Art Shapiro, 
Robbin Thorp, and Neal Williams. The 
Society’s financial support of graduate 
student research first engaged Elina’s 
interest; she emphasizes the importance of 
assisting promising scientists as they start 
their careers.

Elina came to UC Davis in 2014 as 
Extension Apiculturist. She now has a 
lab of nearly a dozen students, lab techs, 
and program managers. Her Extension 
responsibilities connect her to commodity 
boards, the California Beekeepers 
Association, and other interested groups, 
as well as individual beekeepers or people 
with related interests. She developed the 
first ever California Master Beekeeper 
Program, a sequence of courses and 
examinations similar to the Master 
Gardener program, to provide structured 
information for beginning beekeepers and 
others in the industry. Initially offered at 
UC Davis, the program has also expanded 
to San Diego County with plans for 
further expansion throughout the state.

Elina studied at a succession of other 
land-grant universities before landing 
here: Cornell, where she completed a B.S. 
in animal science; North Carolina State, 
for a Master’s in veterinary entomology; 
and Penn State, where she completed her 
Ph.D. and post-doc in entomology. 

Her research here continues her 
doctoral work on queen rearing and 
reproduction. She is also collaborating 
with the Neal Williams lab in work on 
plant mixes that promote and support 
pollinators in agricultural landscapes; 
Neal focuses on native bees, while Elina 
studies honey bees. 

Serving as the faculty director of the 
Häagen-Dazs Honey Bee Haven Garden 
Elina collaborates with Dr. Christine 
Casey on evaluating and promoting 
pollinator-supportive plants of particular 
interest for drought-plagued California 
gardens. She invites us to come and visit 
the educational garden that showcases 
over 250 pollinator-supportive, drought-
tolerant, mostly native plants. Using 
honey bees to deliver biocontrol for fungal 
diseases of almonds is also on the horizon 
as a research project. 

Clearly, she has more than enough 
to keep her busy at UC Davis for a long 
time. We’re grateful that she is willing to 
add leading the Davis Botanical Society 
this year to the list. If you are interested 
in her research, here are two websites to 
investigate: E. L. Niño Bee Lab, https://
elninobeelab.ucdavis.edu/ ;Häagen-
Dazs Honey Bee Haven Garden, https://
beegarden.ucdavis.edu/

The UC Davis Center for Plant Di-
versity is now home to a substantial 
willow collection gathered by the late 
entomologist, Edward Laidlaw Smith 
(1936-2013). Laidlaw Smith collected 
more than 500 willow (Salix) specimens 
while he studied the sawflies which cre-
ate galls on willow leaves. 

Laidlaw Smith completed his Ph.D. 
at UC Davis in 1968. Following gradu-
ate school he went to California State 
University, Chico where he taught brief-
ly from 1968-1972 and then became a 
research associate. In 1991 he became 
a Fellow of the California Academy of 
Sciences. We can see from his collec-
tions that his research with willow galls 
took him to western Canada, southern 
Oregon, across most of northern Cali-
fornia, and into western Nevada, where 
he collected willow and sawfly speci-
mens between 1966 and 1980. 

Dr. Laidlaw Smith left his estate to 
the University of California, Davis. The 
Bohart Museum of Entomology received 
his insect specimens, along with illus-
trations, photographs, microscopes, and 
manuscripts, and the willow specimens 
came to the Herbarium.

With funding from the Laidlaw 
Smith endowment, the herbarium hired 
graduate student researcher Mark Uleh 
to curate the willow collection un-
der the guidance of Assistant Curator 
Jennifer Poore. Together they worked 
through the process of interpreting 
Laidlaw Smith’s handwritten notes, both 
in his notebook and on slips of paper he 
left with each specimen; they used this 
information to make specimen labels. 
They found that the notebook and the 
slips of paper sometimes disagreed and 
needed to be reconciled. The collection 
had been stored in Laidlaw Smith’s base-
ment for many years before coming to 
the Herbarium, and the specimens were 
moldy. This required staff to use medical 

masks for protection when the vouchers 
were first sorted. 

Laidlaw Smith’s dissertation at UC 
Davis is titled Evolutionary morphology 
of insect genitalia as exemplified by the 
sawfly Eurra (Hymenoptera: Tenthredini-
dae), and many of the labels include de-
tails about the sawflies associated with 
the Salix specimens. Some of the Salix 
epithets had changed since 1980, requir-
ing synonymy research on the current 
name of certain species. To further com-
plicate matters, some of Laidlaw Smith’s 
final willow identifications disagreed 
with previous determinations by a wil-
low expert, again requiring resolution. 

Salix are commonly dioecious (hav-
ing separate male and female indi-
viduals); Laidlaw Smith collected both 
genders within a continuous popula-
tion, and these duplicative specimens 
had to be carefully organized. The sheer 
volume of Laidlaw’s collection adds 
greatly to our library of Salix specimens; 
this notoriously difficult genus could 
use the expert eye of a willow specialist 
in the future. 

THE HERBARIUM ADDS THE LAIDLAW SMITH WILLOWS

Gooddings black willow (Salix gooddingii). 
Staminate inflorescences. Photo E. Dean.
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FORENSIC BOTANY

The author, Tom Rost, on a forensics case 
in Fresno County. Photo courtesy of the 
subject.

This article is written by our spring, 2019 
speaker, Tom Rost, Professor Emeritus of 
Plant Biology. When he first started doing 
forensic botany consulting, there were very 
few books and publications on this topic, 
but currently there are several books and 
many webpages and publications. If you 
have questions about this topic, he can be 
reached at tlrost@ucdavis.edu.

Forensic botany is best defined as “The 
study and investigation of whole plants, 
plant products, and the structure of 
organs, tissues, and cells as related to 
medicine, law and other disciplines.” 
Note that in this broad definition 
forensic botany includes the application 
of botanical knowledge from many 
aspects including plant identification, 
palynology, bioinformatics, DNA 
analysis, plant products, plant structure 
and physiology, ecology, and agriculture 
as applied to law cases, anthropology, 
pharmacology, archeology, and other 
areas.  In this article, I briefly describe a 
few cases, both from the literature and 
my own experience, where knowledge 
of plants has helped solve cases.

Charles Lindbergh was a major 
celebrity after being the first person 
to fly solo across the Atlantic Ocean 
in 1927.  His wife, Ann Morrow 
Lindbergh, also became a famous writer 
and poet.  In 1932 their young son 
was kidnapped and murdered.  The 
resulting investigation and trial of 
Bruno Hauptmann was the sensation of 
the day and finally led to his conviction 
and execution in 1936.  Among the 
evidence used to solve the case was a 
crudely made ladder used to scale to the 
second floor of the Lindbergh house.  
The wood used to make the ladder was 
examined by a wood anatomist, Arthur 
Kohler, and his testimony based on the 
anatomy of the wood from the ladder 
and the Hauptmann house was a key 
component in the trial. This is one of 
the best examples of ‘Forensic Botany’ 
where knowledge, in this case of wood 
anatomy, was a contribution to solving 
a crime.

An interesting anthropology case 
concerned the diet of Neanderthals who 
lived in various places in Europe over 
30,000 years ago.  Their diet wasn’t 
understood until a clever application of 
botanical knowledge and microscopy 
was applied to the study of fossilized 
Neanderthal teeth.  In this study Dr. 

Piperno at the Smithsonian Institution 
examined plaque from the teeth of 
Neanderthals and identified cooked 
starch grains and other plant particles 
which showed that they cooked their 
food and had a broad plant based diet. 

 In Northern Europe there are many 
areas of peat bogs where the peat has 
been harvested, dried, and used for fuel 
over centuries.  In 1950 during a peat 
harvest in Denmark a mummified and 
relatively intact body was found buried 
in a bog.  The body, now called Tollund 
Man, was determined to be over 2000 
years old. As part of an autopsy, the 
stomach contents were microscopically 
analyzed; they showed that Tollund 
Man’s last meal consisted of several 
grains.  Further, he had been hanged 
and possibly killed as part of some 
kind of ritual.  The point here is that 
botanical knowledge of the structure 
of plant material collected from his 
stomach led to understanding this man’s 
last meal.

Over my career at UC Davis I have 
worked with various agencies including 
police departments, US Forest Service, 
Office of the Federal Defender, several 
lawyers, crime laboratories, PG & E and 
others.  My contribution to these cases 
has included counting marijuana plants 
as part of the penalty phase of trials, 
identification of the diet of sick Langur 
monkeys, identifying the presence of 
plant material in the ovary of a woman, 
and investigating the cause of forest 
fire based on how California laurel 
trees grow. I have also assisted with 
murder cases in partnership with the 
Sacramento County Crime laboratory.  

In the early 2000’s I was contacted 
by a police department from a Northern 
California community.  A young woman 
had been picked up at a bar by two men 
and then raped near an orchard.  We 
were asked to examine evidence taken 
from the crime scene, the rape kit and 
from the clothes of the two suspects.  
Based on the structure of plant pieces 
from the evidence we were able to show 
that the victim, the suspects, the crime 
scene, and the car all had plant material 
in common.

Another murder case involved a 
woman found dead off a country road 
in Northern California.  Part of the 
evidence collected included small pieces 
of plant material taken from the victim’s 
hair, the suspects’ car and the suspects’ 

house. With assistance from the UC 
Davis herbarium and a moss expert, it 
was possible to identify the moss and 
show that the material in the victim’s 
hair, the suspects’ car and the suspects’ 
yard all matched, and this botanical 
information contributed to the suspects’ 
conviction.

A non-criminal case involved 13th 
century Chinese paper currency from 
the Ming dynasty (1300-1600s).  A 
very small sample from original paper 
money was provided by a paper maker 
interested in creating facsimiles.  I 
was able to examine the fibers and 
determine that the paper was made 
almost surely of pure Mulberry bark 
fibers based on microscopic structure.

When I’ve made presentations 
on forensic botany to students one 
common question that they have is 
how one can train for and get a job as a 
forensic scientist.  I would say that there 
are various pathways to this career, but 
strong training in basic science, biology, 
chemistry, and microbiology is a must.  
In addition, soft skill training including 
written and oral communication, 
leadership, and team work experience 
are important.  Local agencies, like 
police forces, the FBI, the military, 
and other government agencies like 
county crime laboratories all hire people 
interested in forensic science careers.

T. Rost
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on specimens I have examined that are 
housed at nearly 30 herbaria worldwide. 

Many people helped me with this 
work, including Assistant Curators Jen-
nifer Poore and Daniel McNair, many 
undergraduates (shout out to Hannah 
Kang, our most recent undergrad), 
my husband Thomas Starbuck (who 
developed the database and helped 
with herbarium and field work), Marco 
Anguiano Constante and Mirium Reyes 
(Mexican graduate students who visited 
Davis to work on Lycianthes), Mexican 
botanists who have facilitated my field 
work, and staff of herbaria worldwide 
who have tracked down specimens for 
me and sent me images. Also, there 
is Michael Nee, a Solanaceae expert 
who has always reviewed my work and 
shared important data with me. So – lots 
of people to thank (including my mom), 
and some of them are thanked by being 
co-authors on my recent papers or being 
listed in the acknowledgements.

The last time I gave our readers an 
update, I had recently returned from 
field and herbarium work in Mexico 
and Guatemala (fall of 2017). Those 
trips provided enough data so that I 
could describe five new Mexican and 
Guatemalan species. Two of them are 
named for the Guatemalan botanists 
who facilitated my work; one of the 
two species, Lycianthes fredyclaudiae, is 
actually named for a botanist and his 
wife, because by Fredy helping me with 
my field work, we made Claudia late 
for work. That is the only major perk 
of being a taxonomist – you can name 
species after people who have helped 
you (such as the species I named for my 
husband, Tom Starbuck, Lycianthes star-
buckii). You can also name plants after 
people who have slightly hindered your 
work, such as the variety that I named 
for my daughter Margaret, who helped 
delay the publication of the variety for 
10 years.

This past year, I visited the Harvard 
University Herbaria for the first time, 
one of the largest herbaria in the United 
States. Harvard is where the important 
taxonomist Asa Gray worked in the 
19th century, and many people sent 
him plants to identify, helping to build 
their collections. I re-identified (cor-
rected the names of) about one third 
of their Lycianthes from Mexico and 
Central America. This is the importance 
of taxonomists visiting herbaria – we 

help curate the collections that we visit. 
In addition, within the Harvard general 
collections of Lycianthes, I located 12 
type specimens. Type specimens are 
the specimens designated at the time a 
name is first published, and type speci-
mens are generally kept separate from 
the general collections. After my visit, 
the types that I located were imaged and 
put online for other taxonomists to view 
and study.

My main reason for visiting Harvard 
was to study rare type material for the 
species Lycianthes caeciliae, described 
from Mexico by Georg Bitter in 1919 
but not known from Mexico since then. 
The Harvard type of Lycianthes caeci-
liae is the only type specimen extant, 
because the primary type specimen (the 
only one cited by Bitter) was destroyed 
in Berlin in World War II. Without this 
duplicate type specimen at Harvard, we 
would have only the words of Bitter’s 
species description, nothing visual, to 
help us understand what he was seeing 
when he published the name Lycianthes 
caeciliae. 

Lycianthes caeciliae was named for 
Cecilia Seler, a German anthropologist 
and botanist who traveled in Mexico 
and Guatemala with her husband Edu-
ard. They collected the plant in the state 
of Veracruz, Mexico in 1907. I tracked 
down where duplicates of the specimens 
were sent, and the Gray Herbarium was 
listed as having received a set of dupli-
cates of their 1907 collections. I emailed 
Harvard, and unbelievably, they had the 

specimen in their general collections 
under the name Lycianthes caeciliae, 
where it had been waiting for someone 
to view it for 100 years. After seeing the 
specimen, I realized that specimens of 
this species had been collected several 
times on the side of a volcano in the 
state of Veracruz around 2005. In May, I 
went to visit this location with the help 
of botanists at the Institute of Ecology 
in Xalapa, Veracruz, and we found the 
species in both flower and fruit. A paper 
on Lycianthes caeciliae and its closest 
relatives is now in press at the journal 
Phytotaxa.

While at Harvard, I was also lucky 
to find rare type material of the species 
Lycianthes cuchumatenensis, described 
from the Sierra de las Cuchumatanes in 
western Guatemala by Johnnie Gen-
try in 1974. The specimen I found is 
only the second type specimen known 
for that name, other than the primary 
type at the Field Museum in Chicago. 
In addition, I found another non-type 
specimen of Lycianthes cuchumatenensis, 
a specimen that had not been cited by 
Gentry. These were both very important 
finds for me, because very little material 
is known to exist for this species. I tried 
to locate Lycianthes cuchumatenensis 
during my trip to Guatemala in 2017, 
but we were unsuccessful, due to road 
conditions (missing bridges) and politi-
cal conditions (the local people were 
not overly glad that we were in their 
area); therefore, finding this additional 
museum material to measure and add 
to my existing species description was 
terrific.

In my final months of working on 
this project, I will be visiting European 
herbaria to examine more type speci-
mens. In addition, Jennifer Poore, Han-
nah Kang, and I will be publishing three 
more new species from Panama, and we 
hope to submit that paper soon. There 
are more new species to be published, 
but I have to stop somewhere! I am very 
grateful to the National Science Foun-
dation and herbarium donor Shirley 
Tucker for supporting this work. With-
out Shirley’s generosity in supporting 
our Assistant Curator position, I would 
never have finished. If you are interested 
in viewing my papers on this subject, 
many are open-access and all are listed 
at my ResearchGate web page.

Lycianthes breedlovei, recently described by 
the author from Chiapas, Mexico; this species 
honors the memory of California Academy 
of Sciences botanist Dennis Breedlove who 
worked on the flora of Chiapas for several 
decades. Photo by James Gaither, courtesy of 
the UC Berkeley Botanical Garden.


