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The year was 1977. I was an undergraduate student at the newly created Biology Department at the Simoén
Bolivar University in Venezuela. We were a group of about 30 students, mostly transfers from other careers
(I had been in Engineering for 3 years when I transferred to Biology), who had waited patiently for the
bureaucratic process of creating a new department in our university. A team of new faculty members, some
very well known scientists, some barely older than we were, worked with the students to create the new
curriculum, outfit the laboratories, and develop research projects where the students could participate as
research assistants. It was a wonderful time filled with creativity, endless energy, hard work, and fantastic
scholarship and idealism. Some of us students drifted from lab to lab, learning techniques, going on field
trips with our professors, and learning the ropes of this new career we had chosen: to be a professional
biologist.

This particular summer I was working in the aquatic biology lab, run by the Academic Coordinator of the
department, Dr. Roger Carrillo. Roger had recently returned from his Ph.D. degree in aquatic ecology at
the University of Pittsburgh, under Dr. William Coffman. Roger invited Bill to visit him in Venezuela, go
collecting in a few places, and give a talk at the department. Bill gave a presentation on his research on
Chironomidae, in English of course, which most of us understood only a little. In spite of the language
barrier, I was fascinated by his work and hoped to have a chance to meet him later at the lab and show him
my samples. I had been collecting midges in Lake Valencia, an endorheic lake in north-central Venezuela. 1
collected a wide range of aquatic insects and struggled with the lack of field guides to identify the creatures.
Particularly vexing was the collection of Chironomidae. I had many larvae that I could tell were probably
different species, but I had no way to get them further identified. The only books available to me were old
copies of Pennak (1953) and Edmondson (1959) and the recently-published Spanish version of Needham
and Needham (1978), all of which had proven useful to identify things to order or family, but not beyond.

Bill came to the lab that afternoon and I showed
him a dish filled with chironomid larvae. He looked
through the microscope and started sorting the larvae
into three groups. Pointing with his forceps to one
group he said, (and Roger translated to me): “This
group are probably new species. I can recognize the
genera, but they are likely new. This other group,” he
said while pointing at the second little pile of larvae,
“I can t recognize the genera. I'm sure they are total-
ly new.” And finally, pointing to the third and smaller
pile, he added excitedly, “And this last group. Well,
these are unique and bizarre. I can't even put them

to subfamily!”

At that moment, something clicked in my mind. The
demonstration and seeing his enthusiasm, his pas-
sion for the midges, left me speechless. My thought
was “This is exactly what I want to do with my life.”
I wanted to be able to do what he had just done, look
into a dish of creatures and know what they were and
what they were not and what to do about them. From
that day on, all my energy became focused in get-
ting accepted at the University of Pittsburgh to study
under Coffman. For the next fourteen years or so I & P . .

spent most of my time studying midges to get my Figure 1. Cgrlqs dela Ro.sa collecting chironomid
Ph.D. and later collecting in Costa Rica and Florida ~ Pupal exuviae in Costa Rica, 1989.

in collaboration with Bill (Fig. 1).
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Now, move forward 38 years to today. My career has taken many turns, some of them a bit odd but all
interesting and productive. But all throughout these decades, midges have always been part of my life. I
have not worked steadily in taxonomy or ecology of the family, and my publications on them or that include
the family are very few (de la Rosa, 1985, 1997, 1992, 1996, 1997a,b, 2002, 2013, 2014; de la Rosa and
Nastase, 1987; Coftman, Yurasits and de la Rosa, 1988; de la Rosa and Barbee, 1993, 1995; Epler and de la
Rosa, 1995; Nastase, de la Rosa and Newell, 1995; Coffman, de la Rosa, Cummins and Wilzbach, 1992; de
la Rosa, Koebel and Cummins, 1998; Coffman and de la Rosa, 1998). However, regardless of the job I had
at any given time, I continued to collect midges when I could, particularly tens of thousands of specimens
of pupal exuviae, in Venezuela, Pennsylvania, Florida and Costa Rica, all of which ended up in Bill’s ex-
traordinary collection of over 100,000 specimens. Bill even made a trip to Costa Rica and we collected in
26 different streams, rivers and lakes around the country (Fig. 2). This collection is now being maintained,
curated and expanded at the La Selva Research Station of the Organization for Tropical Studies in Costa
Rica, thanks to the generosity and expediency of a number of people that allowed us to rescue the collec-
tion and save it from a possible loss after Bill’s death in 2012 (de la Rosa, 2012; Levin, 2013). Through all
those years, [ worried over the fate of all this extraordinary material, mounted and prepared with exquisite
care, cataloged, illustrated and identified by Bill but never published. The collection and catalogs hold over
450 undescribed pupal exuviae from Venezuela, Trinidad and Costa Rica, most of which will end up being
new species to science (Fig. 3). Who is going to be able to work on this material and how are we going to

make it work for science and society?

There is a complex set of circumstances and challenges that have made this an important part of my past
and current work. I have always felt that we should describe all of Bill’s pupal exuviae types as proper spe-
cies, using the pupal exuviae as the taxonomically significant life stage. My arguments have been: (1) they
are easily collected, preserved, mounted and identified, characteristics that make them accessible to biolo-
gists in developing countries; (2) most aquatic biologists would welcome the opportunity to use exuviae
as a survey tool for examining their communities, especially in the tropics where relatively little is known
about this group, but only if they could identify them; (3) the collection of pupal exuviae causes minimal
to no impact to the aquatic communities, in contrast to benthic sampling. This is an important considera-
tion in fragile ecosystems and in protected areas; (4) the immediate problems with synonymy would be
relatively small compared with the enormous value of having the fauna described and named as pupae.
To date we have about 90 chironomid species recorded for Costa Rica (Epler, personal communication),
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most of which have only been described as adults.
Additionally, a new study in a small area of north-
central Costa Rica has produced over 100 new spe-
cies and records for the country (Epler, personal com-
munication). Bill estimated there were at least 1,000
species in Costa Rica, although that number could be
still higher. The possible synonymy issues could be
resolved over time; and (5) the availability of keys
and descriptions for pupal exuviae would galvanize
the necessary work of obtaining associations through
rearing larvae to adults. As you can imagine, this pro-
posal never received much support, either from Bill
or from the other chironomid taxonomists I spoke to
about it. The most common response I received from
my taxonomy colleagues was “Get associated mate-
rial! It is the only way.” So the dilemma lingered.

In the last two years (2014-2015) I have been work-
ing with two extraordinary parataxonomists (see
Janzen et al., 1993 for the definition of what a para-
taxonomist does), several volunteers, and a few gen-
erous scientists in obtaining additional pupal exuviae
material from Costa Rica (Fig. 4), focusing on areas
that had not been collected during my previous tenure
in this country from 1987 to 1997. We have accumu-
lated so far several hundred samples from 78 separate
freshwater ecosystems, including bi-weekly year se-
ries from 8 streams and rivers. More importantly, we
have obtained over 700 associations of larvae-pupae-
adult or pupae-adult (plus a few larvae-pupae that
failed to emerge), and we get more every day (Figs.
5 and 6). With this new material, the Coffman collec-
tion is likely to become (if it is not already) the most
comprehensive and complete chironomid collection
from a Central American country, and likely from
Latin America.

New technologies, such as DNA barcoding applied
to pupal exuviae and chironomids in general (see
Ekrem and Stur, 2007; Ekrem et al., 2010; Stur and
Ekrem, 2011; Anderson et al, 2013; and Kranzfelder
et al., 2015, as examples) also promise to increase
exponentially the number of correctly associated
material without having to rear them from larvae, as
well as open a huge opportunity to correctly identify
species using DNA from pupal exuviae (Krosch and
Cranston, 2012). Additionally, the use of chironomid
pupal exuviae sampling in tropical environments has
received a strong boost from recently published pa-
pers (Kranzfelder et al., 2015b; Kranzfelder and Fer-
rington, 2015; and the very interesting Kranzfelder
et. al., 2015a which uses video to present their tech-
niques). These and other papers forthcoming in Span-
ish will facilitate access to proper techniques, proto-
cols, applications and, eventually, keys to the many
genera and species that live in this huge bioregion
to an underrepresented but eager audience of Latin
American scientists and students.
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(c) Carlos L. de la Rosa

Figure 3. Pupal exuviae of undescribed Apsectrotany-
pus.

, ; AT
Figure 4. Socorro Avila, parataxonomist, collecting
larvae and pupal exuviae in the Sarapiqui River, April
2015.



I feel that we are on the threshold of a tropical chi-
ronomid taxonomy revolution, one where a new
generation of aquatic biologists and taxonomists-in-
training, together with parataxonomists and the in-
ternational chironomid expert community, can take
a giant leap forward in placing chironomids in their
proper place in studies of aquatic ecosystems, espe-
cially in the Neotropics where many aquatic ecosys-
tems are under severe threat. The interest in effective,
minimally destructive, and useful monitoring tech-
niques is rapidly increasing, as Latin America faces
the challenge of hasty development and its accompa-
nying destruction of aquatic and riparian ecosystems.
Rivers and streams are too often seen as resources to
be exploited for drinking water, irrigation, transporta-
tion, generation of electricity, aquaculture, and even
waste disposal. Most studies of the environmental
impact of industry never consider the rivers as true
ecosystems, filled with unique species assemblages
and communities, fragile and in need of protection
and management.

And here is where the international chironomid com- g ,
munity can play an important role. Supporting the  Figure 5. Chironomid rearing setup at the Coffiman Lab-
local inventories, the training of Latin American oratory of Aquatic Entomology, at the La Selva Biologi-
technicians (e.g., Ekrem et al., 2013), biologists and cal Station, Costa Rica.

taxonomists, collaborating in projects, and helping
secure funds for processing and describing the ma-
terials collected, will be key for building a genuine
capacity in developing countries like Costa Rica to
pursue sustainability, ecosystem viability and conser-
vation goals. I hope you join the effort.

(c) Carlos L. de la
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