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A much too brief CV

Ralph Holzenthal began his studies in caddisfly diversity at the University of New
Orleans, where he completed his Masters of Science degree in 1980 after exploring the
caddisfly of southeastern Louisiana and southern Mississippi, which was in his own
words, “as far as I could travel in a day with a non-existing budget”. Together with the
research of Steve Harris and Paul Lago, Ralph’s MSc thesis significantly contributed to
advancing our knowledge of caddisflies in the Southeastern United States (Harris et al.
1982; Holzenthal et al. 1982; Lago et al. 1982). After considering several topics and
advisors, Ralph joined John Morse at Clemson University for his Ph.D. on Neotropical
Leptoceridae. Specifically, he assessed and analyzed the diversity, evolution, and bioge-
ography of Neotropical Leptoceridae and revised their systematics. At Clemson he also
met Steve Hamilton. Ralph and ‘both Steves’ developed very productive professional
relationships and personal friendships that last through today. Thus, Ralph became
part of a line of Trichoptera workers that would significantly impact our knowledge of
the Trichoptera fauna of North and South America. First and foremost, this line goes
back to Herbert Ross, Fernand Schmid, Glenn Wiggins, Oliver Flint, and John Morse.

During his graduate studies, Ralph attended his first International Symposium
of Trichoptera at Clemson in 1983 and presented and published the first paper of

Copyright Steffen U. Pauls et al. This is an open access article distributed under the terms of the Creative Commons Attribution License (CC
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his Ph.D. work in the symposium’s proceedings: a description of the new genus
Achoropsyche as the first contribution in the nine-part “Studies in Neotropical
Leptoceridae” series (Holzenthal 1984). Perhaps more importantly he began many
long-term relationships and friendships. He met Fernand Schmid of the Ministry of
Agriculture Canada whose style and diligence in the preparation of Trichoptera he
idolized and which Ralph has since passed on to generations of students. Through
the Symposium he also intensified his interactions with Oliver Flint, an entomologist
from the Smithsonian National Museum of Natural History, who became an
important mentor for Ralph and whose collected material was the basis for a large
part of Ralph’s dissertation.

He completed his Ph.D. in Entomology at Clemson University in 1985. Ralph’s
Neotropical work then really took off when he received three National Science
Foundation (NSF) grants to work on the caddisflies of Costa Rica. He began the first
grant as a postdoctoral researcher at Clemson University in 1986 but was offered a
faculty position as Faculty Director of the University of Minnesota Insect Collection
(UMSP) at the University of Minnesota in spring of the same year. The grants and
the work on Trichoptera of Costa Rica were instrumental to his tenure at UMSP.
His six months sabbatical in 1997-1998 as visiting professor at the Universidade
Federal do Parand, Curitiba, Brazil was crucial to expanding his network in South
America and broadening the taxonomic and regional scope of his work. The second
influential grant to his career was a 2001 NSF “Partnerships for Enhancing Expertise
in Taxonomy” (PEET) award. This grant, focused on formally training students in
Trichoptera systematics and taxonomy, enabled Ralph to pursue one of his scientific
career passions: training students from across the Americas in insect taxonomy,
systematics, and biodiversity. He has since trained numerous younger colleagues
through formal and informal avenues, thereby building a legacy of excellent
Trichoptera taxonomists particularly known for their revisionary studies and excellent
illustrations. Beyond teaching “standard” courses of an entomological curriculum,
he also developed unique courses on scientific illustration of insects. These are sought
after globally, and Ralph has been invited to give numerous workshops around the
world to students and professionals. Ralph also excelled at communicating his
knowledge with students. He was a cherished teacher and won multiple faculty
teaching awards at the University of Minnesota. These included the FAME Award
(Faculty Award for Mentorship in Entomology) presented through “Frenatae”, the
University of Minnesota’s Entomology Graduate Student Organization in 2005 and
2010, which highlights how highly valued Ralph was as a teacher and mentor by his
students. Many of his former mentees submitted articles to this volume, to show
their gratitude and respect for Ralph’s life work. The topics he thus influenced range
from faunal surveys and checklists (Cavalcante-Silva et al. 2022; Chuluunbat et al.
2022; Houghton 2022; Luna-Luna et al. 2022) and ecological studies (Houghton
et al. 2022; Rios-Touma et al. 2022) to descriptive taxonomy (Bueno-Soria et al.
2022; Cavalcante-Silva et al. 2022; Martins et al. 2022; Pereira et al. 2022; Ramirez-
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Table I. Students mentored by R.W. Holzenthal (in reverse chronological order).

M.Sc. Ph.D.
Heather Cummins, 2014 Luis Ernesto Rdzuri-Gonzales, 2020
Joel Gardner, 2013 (Co-Advisor with M. Spivak) Lucas Marques de Carmargos, 2020
Anne M. Wasmund, 2006 Robin Thomson, 2014
Dianne M. Crane, 1994 (Co-Advisor with R.D. Moon) Desiree R. Robertson, 2010
Margot P. Monson, 1994 Maria Lourdes Chamorro, 2009
Roger J. Blahnik, 1991 Henrique Paprocki, 2008
Roger M. Strand, 1991 Fernando Mufioz Quesada, 2003

David Houghton, 2002

Aysha Prather, 2002

Roger J. Blahnik, 1996

Atilano Contreras-Ramos, 1996
Sonia M.N. Lazzari, 1990

Carmona et al. 2022; Rdzuri-Gonzales et al. 2022) and systematic revisions (Blahnik
and Andersen 2022; Sganga et al. 2022; Thomson et al. 2022a, b).

The impact of his scientific work on Neotropical and other Trichoptera is seen in
the 708 species (Figs 1, 2) he has described in dozens of publications and compendia
(e.g., Flint et al. 1999; Holzenthal and Calor 2017), the twelve new genera and subgen-
era described, the incredible collection he has built, and the many students he trained.
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Figure |. Number of new species described by R.W. Holzenthal by family (ordered by rank).
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Figure 2. Number of species described by R.W. Holzenthal by biogeographical region (ordered by rank).

Our interpretation of the scientific legacy of Ralph W. Holzenthal

Ralph’s impact goes beyond pure numbers; his taxonomic contributions are character-
ized by particularly comprehensive treatments of morphology and species descriptions,
often representing extensive revisions of taxonomic groups (e.g., Holzenthal 1982;
Holzenthal and Flint 1995) or regional faunas (e.g., Andersen and Holzenthal 2001,
2002) and authoritative catalogues (Flint et al. 1999; Holzenthal and Calor 2017).
This resulted in a body of work of lasting value that is still relevant today, decades later,
and is used not only as a basis for identifications but also for further systematic work.

In our opinion, and this was passed on to us by Ralph’s mentoring, excellent taxo-
nomic publications not only clarify the morphological characters that are central to
the identification of the taxa in question but also allow interpretation of homology of
characters relevant for evolutionary analysis. Excellent and clear illustrations are cen-
tral for this purpose. Ralph has developed his own style for traditionally and digitally
inked line drawings and illustrations that succeed in being both unambiguous, thereby
allowing identification, but also being sufficiently detailed to allow initial assessments
of homology and convergence. He has introduced these methods to many subsequent
generations through formal classes and informal courses and workshops.

Another cornerstone in Ralph’s career has been an openness to innovative method-
ologies. Ralph conducted phylogenetic analyses to clarify evolutionary questions early
in his doctoral studies, initially following the principles established by Hennig (1969).
Hennigian phylogenetics were a major innovation in taxonomy at the time of Ralph’s
first studies, influencing his decision to work with John Morse for his Ph.D., as John
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Morse was already using these methods. Throughout his career Ralph applied many
methodological innovations to his work. These included digital approaches to illustra-
tion (Holzenthal 2008), database systems for collections management, and computer-
generated natural language descriptions and taxonomic keys (e.g., DELTA; Dallwitz
1974, 1980). He later adopted the use of molecular data in phylogenetic systematics and
developed them further in cooperation with colleagues (Kjer et al. 2001), up to current
applications of genomics in phylogenetics (Thomson et al. 2022b). As Faculty Director
of the University of Minnesota Insect Collection (UMSP), he leaves behind one of the
foremost Neotropical Trichoptera collections in the world, and a well-curated insect
collection of more than 4 million specimens where species level identification lies at an
astonishing - 70%. All Trichoptera specimens are databased and have machine-readable
barcode labels (for a searchable database of these specimens, see https://scan-bugs.org/
portal/). This approach to taxonomy and systematics, not only for its own sake but also
as a service to other scientists, is what we believe sets Ralph’s contributions apart.

Ralph also has a strong awareness of obstacles to taxonomic publication and the
central role of identification keys in organismal biology. This awareness led Ralph to
join ZooKeys as a Trichoptera subject editor, where for five years his editorial leader-
ship influenced many authors of excellent taxonomic papers. This is a further example
of his service-oriented mindset.

But to what end did Ralph make these contributions? By making the world’s caddis-
fly fauna more available to systematists as well as evolutionary and conservation biologists,
Ralph has helped advance the taxonomy of Trichoptera beyond the pioneering efforts of
Dr. Oliver S. Flint to a new stage of knowledge for the Neotropics. In addition to descrip-
tive and revisionary taxonomy, he has also advocated for the value of museums and col-
lections in an ongoing and uphill endeavor. In the face of global climate change, this is an
enterprise that now seems more important than ever because the secure refuges set aside to
protect species no longer seem so permanent or secure. Natural habitats have been disap-
pearing at alarming rates for the last few decades, which impacts our livelihoods and wel-
fare. Biological inventories in turn raise awareness of the benefits of protecting these habi-
tats and the biodiversity they hold. However, particularly in the tropics, these inventories
usually focus on relatively well-known, easily identifiable, or charismatic groups such as
birds, mammals, butterflies, and ants, while many other groups are scarcely known. By
subsequently establishing protected areas known to be diverse, conservationists and biodi-
versity researchers aspire that these less well-known groups can also be protected and even-
tually described. At the rate natural habitats are being destroyed, however, it is unlikely
the focus on few protected areas will suffice to preserve all the hitherto unknown diversity.

In a recent paper, Ralph and colleagues recorded 310 caddisfly species from Ecua-
dor and estimated that only 54% of the Trichoptera fauna from this country is known
to science (Rios-Touma et al. 2017). Moreover, several Neotropical genera found in
Ecuador are highly endemic at the species level (e.g., Amphoropsyche, Atanarolica, and
Contulma), with new genera and species routinely discovered and described in these
areas (Holzenthal et al. 2017, 2018). The same scenario applies in the forests of other
tropical countries, and estimating how many additional species may have initially been
present before these forests were deforested is impossible to accomplish.
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Beyond diversity predictions and reserving natural habitats in the hope of protect-
ing diversity, a fundamental concern for the loss of species should begin with a sense
of urgency to know what might be lost. Because species are not really fathomable until
they are more than theoretical numbers. How can one truly mourn the loss of species
that were not even known to exist? How will one know that they were truly lost if there
are no records that they existed in the first place? How do we still have such a poor
knowledge of our planet’s biodiversity after more than 250 years naming species? If the
diversity of species on the planet is as great as scientists have estimated, why does the
description of biodiversity of the planet receive such a low priority?

Ralph understands that providing empirical evidence and a comprehensible char-
acterization of biological diversity is of utmost importance to supporting conservation
efforts. After a stellar career in taxonomy, with the description of hitherto 708 species
previously unknown to science (see Figs 1, 2), Ralph can join the ranks of the many
thousands of taxonomists who have contributed to the description of the Earth’s bio-
logical diversity. Many of his descriptions were conducted with students he trained,
thereby ensuring a lasting legacy of his work and his ideas on high-quality approaches
to taxonomy that will transcend through generations.

Opver the years, Ralph’s thinking and his approach to taxonomy have inspired many
others, especially young scientists and students, as is evident in the articles in this issue.
Perhaps more importantly, all his students maintain a love and appreciation of both
taxonomy and the diversity of aquatic insects. Ralph’s knowledge and enthusiasm for
these topics has impressed his students to such a degree that they all maintained subject
and mentor close to their hearts.
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New genera and subgenera circumscribed by R.W. Holzenthal

Achoropsyche Holzenthal, 1984

Amazonatolica Holzenthal & Pes, 2004

Amphoropsyche Holzenthal, 1985

Aymaradella Holzenthal, Blahnik & Rios-Touma, 2018
Fernandoschmidia Holzenthal & Andersen, 2007
Mejicanotrichia Harris & Holzenthal, 1997
Mortoniella (Nanotrichia) Blahnik & Holzenthal, 2017
Neoathripsodes Holzenthal, 1989

Notalina (Neonotalina) Holzenthal, 1986
Orinochotrichia Harris, Flint & Holzenthal, 2002
Osflintia Calor & Holzenthal, 2008

Tizatetrichia Harris, Flint & Holzenthal, 2002
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New species described by R.W. Holzenthal (arranged alphabetically
by family and species)

Anomalopsychidae

Contulma adamsae Holzenthal & Flint, 1995

Contulma bacula Holzenthal & Flint, 1995

Contulma boliviensis Holzenthal & Robertson, 2006

Contulma caldensis Holzenthal & Flint, 1995

Contulma cataracta Holzenthal & Flint, 1995

Contulma colombiensis Holzenthal & Flint, 1991

Contulma costaricensis Holzenthal & Flint, 1995

Contulma echinata Holzenthal & Flint, 1995

Contulma ecuadorensis Holzenthal & Flint, 1995

Contulma fluminensis Holzenthal & Robertson, 2006

Contulma inornata Holzenthal & Flint, 1995

Contulma lanceolata Holzenthal & Flint, 1995

Contulma lina Holzenthal, Rios-Touma & Rizuri-Gonzales, 2017
Contulma meloi Holzenthal & Robertson, 2006

Contulma nevada Holzenthal & Flint, 1995

Contulma paluguillensis Holzenthal & Rios-Touma, 2012
Contulma papallacta Holzenthal & Flint, 1995

Contulma penai Holzenthal & Flint, 1995

Contulma quito Holzenthal, Rios-Touma & Razuri-Gonzales, 2017
Contulma sancta Holzenthal & Flint, 1995

Contulma sangay Holzenthal, Rios-Touma & Razuri-Gonzales, 2017
Contulma spinosa Holzenthal & Flint, 1991

Contulma talamanca Holzenthal & Flint, 1995

Contulma tapanti Holzenthal & Flint, 1995

Contulma tica Holzenthal & Flint, 1995

Contulma tijuca Holzenthal & Flint, 1995

Contulma tripui Holzenthal & Robertson, 2006

Contulma valverdei Holzenthal & Flint, 1995

Ecnomidae

Austrotinodes abrachium Thomson & Holzenthal, 2010
Austrotinodes belchioris Thomson & Holzenthal, 2010
Austrotinodes boliviensis Thomson & Holzenthal, 2010
Austrotinodes cressae Thomson & Holzenthal, 2010
Austrotinodes doublesi Munioz-Quesada & Holzenthal, 1993
Austrotinodes inbio Munioz-Quesada & Holzenthal, 1993
Austrotinodes longispinum Thomson & Holzenthal, 2010
Austrotinodes taquaralis Thomson & Holzenthal, 2010
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Glossosomatidae

Canoptila williami Robertson & Holzenthal, 2006
Culoptila bidentata Blahnik & Holzenthal, 2006
Culoptila buenoi Blahnik & Holzenthal, 2006
Culoptila cascada Blahnik & Holzenthal, 2006
Culoptila hamata Blahnik & Holzenthal, 2006
Culoptila pararusia Blahnik & Holzenthal, 2006
Culoptila plummerensis Blahnik & Holzenthal, 2006
Culoptila tapanti Blahnik & Holzenthal, 2006
Culoptila unispina Blahnik & Holzenthal, 2006
Culoptila vexillifera Blahnik & Holzenthal, 2006
Ttanara alexanderi Robertson & Holzenthal, 2011
Ttanara bidentata Robertson & Holzenthal, 2011
Ttanara blabniki Robertson & Holzenthal, 2011
Ttanara charlotta Robertson & Holzenthal, 2011
Ttauara emilia Robertson & Holzenthal, 2011
Itauara flinti Robertson & Holzenthal, 2011
Itauara guyanensis Robertson & Holzenthal, 2011
Itauara jamesii Robertson & Holzenthal, 2011
Itauara julia Robertson & Holzenthal, 2011
Ttanara lucinda Robertson & Holzenthal, 2011
Ttauara ovis Robertson & Holzenthal, 2011

Itauara peruensis Robertson & Holzenthal, 2011
Ttauara rodmani Robertson & Holzenthal, 2011
Ttauara simplex Robertson & Holzenthal, 2011
Itauara spiralis Robertson & Holzenthal, 2011
Ttauara stella Robertson & Holzenthal, 2011
Ttauara tusci Robertson & Holzenthal, 2011
Ttauara unidentata Robertson & Holzenthal, 2011
Mastigoptila complicornuta Holzenthal, 2004
Mastigoptila elae Holzenthal, 2004

Mortoniella acauda Blahnik & Holzenthal, 2011
Mortoniella acutiterga Blahnik & Holzenthal, 2017
Mortoniella adamsae Blahnik & Holzenthal, 2017
Mortoniella agosta Blahnik & Holzenthal, 2011
Mortoniella akantha Blahnik & Holzenthal, 2008
Mortoniella akrogeneios Blahnik & Holzenthal, 2017
Mortoniella anakantha Blahnik & Holzenthal, 2008
Mortoniella applanata Blahnik & Holzenthal, 2017
Mortoniella asymmetris Blahnik & Holzenthal, 2011
Mortoniella auricularis Blahnik & Holzenthal, 2017
Mortoniella aviceps Blahnik & Holzenthal, 2008
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Mortoniella barinasi Blahnik & Holzenthal, 2017
Mortoniella biramosa Blahnik & Holzenthal, 2017
Mortoniella bocaina Blahnik & Holzenthal, 2011
Mortoniella bothrops Blahnik & Holzenthal, 2017
Mortoniella brachyrhachos Blahnik & Holzenthal, 2008
Mortoniella brevis Blahnik & Holzenthal, 2017
Mortoniella buenoi Blahnik & Holzenthal, 2008
Mortoniella bulbosa Blahnik & Holzenthal, 2017
Mortoniella carinula Blahnik & Holzenthal, 2008
Mortoniella catherinae Blahnik & Holzenthal, 2017
Mortoniella caudicula Blahnik & Holzenthal, 2008
Mortoniella chalalan Blahnik & Holzenthal, 2017
Mortoniella cognata Blahnik & Holzenthal, 2017
Mortoniella cobeni Blahnik & Holzenthal, 2017
Mortoniella cornuta Blahnik & Holzenthal, 2017
Mortoniella crescentis Blahnik & Holzenthal, 2011
Mortoniella cressae Blahnik & Holzenthal, 2017
Mortoniella croca Blahnik & Holzenthal, 2017
Mortoniella curtispina Blahnik & Holzenthal, 2017
Mortoniella curvistylus Blahnik & Holzenthal, 2017
Mortoniella dentiterga Blahnik & Holzenthal, 2017
Mortoniella dinotes Blahnik & Holzenthal, 2017
Mortoniella dolonis Blahnik & Holzenthal, 2011
Mortoniella draconis Blahnik & Holzenthal, 2017
Mortoniella emarginata Blahnik & Holzenthal, 2017
Mortoniella esrossi Blahnik & Holzenthal, 2017
Mortoniella falcicula Blahnik & Holzenthal, 2008
Mortoniella flexuosa Blahnik & Holzenthal, 2017
Mortoniella froeblichi Blahnik & Holzenthal, 2011
Mortoniella furcula Blahnik & Holzenthal, 2017
Mortoniella gilli Blahnik & Holzenthal, 2017
Mortoniella gracilis Blahnik & Holzenthal, 2017
Mortoniella grandiloba Blahnik & Holzenthal, 2017
Mortoniella guahybae Blahnik & Holzenthal, 2011
Mortoniella guyanensis Blahnik & Holzenthal, 2017
Mortoniella hamata Blahnik & Holzenthal, 2017
Mortoniella hystricosa Blahnik & Holzenthal, 2011
Mortoniella intervales Blahnik & Holzenthal, 2011
Mortoniella langleyae Blahnik & Holzenthal, 2017
Mortoniella latispina Blahnik & Holzenthal, 2011
Mortoniella licina Blahnik & Holzenthal, 2017
Mortoniella longispina Blahnik & Holzenthal, 2011
Mortoniella longiterga Blahnik & Holzenthal, 2017
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Mortoniella meloi Blahnik & Holzenthal, 2011
Mortoniella membranacea Blahnik & Holzenthal, 2017
Mortoniella mexicana Blahnik & Holzenthal, 2008
Mortoniella monopodis Blahnik & Holzenthal, 2017
Mortoniella munozi Blahnik & Holzenthal, 2008
Mortoniella opinionis Blahnik & Holzenthal, 2008
Mortoniella panamensis Blahnik & Holzenthal, 2008
Mortoniella papillata Blahnik & Holzenthal, 2008
Mortoniella paraguaiensis Blahnik & Holzenthal, 2011
Mortoniella parameralda Blahnik & Holzenthal, 2017
Mortoniella parauna Blahnik & Holzenthal, 2011
Mortoniella paraunota Blahnik & Holzenthal, 2011
Mortoniella paucispina Blahnik & Holzenthal, 2017
Mortoniella pectinella Blahnik & Holzenthal, 2008
Mortoniella pica Blahnik & Holzenthal, 2017
Mortoniella proakantha Blahnik & Holzenthal, 2017
Mortoniella prolata Blahnik & Holzenthal, 2017
Mortoniella propingqua Blahnik & Holzenthal, 2008
Mortoniella pumila Blahnik & Holzenthal, 2011
Mortoniella pusilla Blahnik & Holzenthal, 2011
Mortoniella quadridactyla Blahnik & Holzenthal, 2017
Mortoniella quadrispina Blahnik & Holzenthal, 2017
Mortoniella rectiflexa Blahnik & Holzenthal, 2017
Mortoniella redunca Blahnik & Holzenthal, 2008
Mortoniella rodmani Blahnik & Holzenthal, 2008
Mortoniella ruedae Blahnik & Holzenthal, 2017
Mortoniella schlingeri Blahnik & Holzenthal, 2017
Mortoniella sicula Blahnik & Holzenthal, 2008
Mortoniella silacea Blahnik & Holzenthal, 2017
Mortoniella simplicis Blahnik & Holzenthal, 2017
Mortoniella sinuosa Blahnik & Holzenthal, 2017
Mortoniella spangleri Blahnik & Holzenthal, 2017
Mortoniella spatulata Blahnik & Holzenthal, 2017
Mortoniella stilula Blahnik & Holzenthal, 2008
Mortoniella tanyrhabdos Blahnik & Holzenthal, 2017
Mortoniella tapanti Blahnik & Holzenthal, 2008
Mortoniella taurina Blahnik & Holzenthal, 2008
Mortoniella triangularis Blahnik & Holzenthal, 2017
Mortoniella tridens Blahnik & Holzenthal, 2017
Mortoniella tripuiensis Blahnik & Holzenthal, 2011
Mortoniella triramosa Blahnik & Holzenthal, 2017
Mortoniella truncata Blahnik & Holzenthal, 2011
Mortoniella tusci Blahnik & Holzenthal, 2017
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Mortoniella umbonata Blahnik & Holzenthal, 2008
Mortoniella uruguaiensis Blahnik & Holzenthal, 2011
Mortoniella variabilis Blahnik & Holzenthal, 2017
Mortoniella venezuelensis Blahnik & Holzenthal, 2017
Mortoniella zamora Blahnik & Holzenthal, 2017
Protoptila altura Holzenthal & Blahnik, 2006
Protoptila bribri Holzenthal & Blahnik, 2006
Protoptila chitaria Holzenthal & Blahnik, 2006
Protoptila cristula Holzenthal & Blahnik, 2006
Protoptila diablita Robertson & Holzenthal, 2008
Protoptila jolandae Holzenthal & Blahnik, 2006
Protoptila julieta Robertson & Holzenthal, 2008
Protoptila kjeri Holzenthal & Blahnik, 2006
Protoptila strepsicera Holzenthal & Blahnik, 2006
Protoptila trichoglossa Holzenthal & Blahnik, 2006
Tolhuaca brasiliensis Robertson & Holzenthal, 2005

Helicopsychidae

Helicopsyche alajuela Johanson & Holzenthal, 2010
Helicopsyche angeloi Holzenthal, Blahnik & Calor, 2016
Helicopsyche auroa Johanson & Holzenthal, 2004
Helicopsyche camuriensis Johanson & Holzenthal, 2004
Helicopsyche circulata Johanson & Holzenthal, 2004
Helicopsyche disjuncta Johanson & Holzenthal, 2004
Helicopsyche dorsocurvata Johanson & Holzenthal, 2010
Helicopsyche golfitoensis Johanson & Holzenthal, 2010
Helicopsyche guara Holzenthal, Blahnik & Calor, 2016
Helicopsyche laneblina Johanson & Holzenthal, 2004
Helicopsyche lara Johanson & Holzenthal, 2004
Helicopsyche lazzariae Holzenthal, Blahnik & Calor, 2016
Helicopsyche linabena Johanson & Holzenthal, 2004
Helicopsyche neblinensis Johanson & Holzenthal, 2004
Helicopsyche perija Johanson & Holzenthal, 2004
Helicopsyche succincta Johanson & Holzenthal, 2004
Helicopsyche sucrensis Johanson & Holzenthal, 2004
Helicopsyche tachira Johanson & Holzenthal, 2004
Helicopsyche venezuelensis Johanson & Holzenthal, 2004

Hydrobiosidae

Atopsyche allani Holzenthal & Cressa, 2002
Atopsyche blahniki Santos & Holzenthal, 2012
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Atopsyche galharada Santos & Holzenthal, 2012
Atopsyche parauna Santos & Holzenthal, 2012
Atopsyche rinconi Holzenthal & Cressa, 2002
Atopsyche segninii Holzenthal & Cressa, 2002

Hydropsychidae

Smicridea figueroai Holzenthal, 2004

Smicridea lourditae Pauls, Blahnik, Zhou, Wardwell & Holzenthal, 2010
Smicridea nemorosa Holzenthal & Blahnik, 1995

Smicridea patinae Pauls, Blahnik & Holzenthal, 2010

Smicridea singri Holzenthal & Blahnik, 1995

Smicridea tapanti Holzenthal & Blahnik, 1995

Smicridea travertinera Paprocki, Holzenthal & Cressa, 2003

Hydroptilidae

Alisotrichia tiza Harris & Holzenthal, 1993
Angrisanoia otarosa Wasmund & Holzenthal, 2007
Angrisanoia shorti Thomson & Holzenthal, 2012
Bredinia alza Harris, Holzenthal & Flint, 2002
Bredinia davenporti Harris, Holzenthal & Flint, 2002
Bredinia emarginata Harris, Holzenthal & Flint, 2002
Bredinia espinosa Harris, Holzenthal & Flint, 2002
Bredinia guanacasteca Harris, Holzenthal & Flint, 2002
Bredinia manabiensis Harris, Holzenthal & Flint, 2002
Bredinia mexicana Harris, Holzenthal & Flint, 2002
Bredinia pilcopata Harris, Holzenthal & Flint, 2002
Bredinia selva Harris, Holzenthal & Flint, 2002
Bredinia spangleri Harris, Holzenthal & Flint, 2002
Bredinia sucrensis Harris, Holzenthal & Flint, 2002
Bredinia venezuelensis Harris, Holzenthal & Flint, 2002
Bredinia zulia Harris, Holzenthal & Flint, 2002
Byrsopteryx abrelata Harris & Holzenthal, 1994
Byrsopteryx chaconi Harris & Holzenthal, 1994
Byrsopteryx cuchilla Harris & Holzenthal, 1994
Byrsopteryx esparta Harris & Holzenthal, 1994
Byrsopteryx espinhosa Harris & Holzenthal, 1994
Byrsopteryx gomezi Harris & Holzenthal, 1994
Byrsopteryx loja Harris & Holzenthal, 1994

Byrsopteryx rayada Harris & Holzenthal, 1994
Byrsopteryx solisi Harris & Holzenthal, 1994
Byrsopteryx tapanti Harris & Holzenthal, 1994
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Byrsopteryx tica Harris & Holzenthal, 1994
Costatrichia carara Holzenthal & Harris, 1999
Costatrichia cressae Holzenthal & Harris, 1999
Costatrichia flinti Holzenthal & Harris, 1999
Flintiella alajuela Harris, Flint & Holzenthal, 2002
Flintiella astilla Harris, Flint & Holzenthal, 2002
Flintiella boraceia Harris, Flint & Holzenthal, 2002
Flintiella heredia Harris, Flint & Holzenthal, 2002
Flintiella panamensis Harris, Flint & Holzenthal, 2002
Flintiella pizotensis Harris, Flint & Holzenthal, 2002
Flintiella tamaulipasa Harris, Flint & Holzenthal, 2002
Flintiella yanamona Harris, Flint & Holzenthal, 2002
Hydroptila carara Harris & Holzenthal, 1999
Hydroptila carolae Holzenthal & Kelley, 1983
Hydroptila cressae Thomson & Holzenthal, 2012
Hydroptila disgalera Holzenthal & Kelley, 1983
Hydroptila maritza Harris & Holzenthal, 1999
Hydroptila maza Harris & Holzenthal, 1999
Hydroptila nusagandia Harris & Holzenthal, 1999
Hydroptila osa Harris & Holzenthal, 1999

Hydroptila ouachita Holzenthal & Kelley, 1983
Hydroptila paradenza Harris & Holzenthal, 1999
Hydroptila poirrieri Holzenthal & Kelley, 1983
Hydroptila rastrilla Harris & Holzenthal, 1999
Hydroptila roberta Hamilton & Holzenthal, 1984
Hydroptila singri Harris & Holzenthal, 1999
Hydroptila tridentata Holzenthal & Kelley, 1983
Leucotrichia angelinae Thomson & Holzenthal, 2015
Leucotrichia denticulata Thomson & Holzenthal, 2015
Leucotrichia dianeae Thomson & Holzenthal, 2015
Leucotrichia fulminea Thomson & Holzenthal, 2015
Leucotrichia hispida Thomson & Holzenthal, 2015
Leucotrichia kateae Thomson & Holzenthal, 2015
Leucotrichia pectinata Thomson & Holzenthal, 2015
Leucotrichia repanda Thomson & Holzenthal, 2015
Leucotrichia rhomba Thomson & Holzenthal, 2015
Leucotrichia riostoumae Thomson & Holzenthal, 2015
Leucotrichia sidneyi Thomson & Holzenthal, 2015
Leucotrichia tapantia Thomson & Holzenthal, 2015
Leucotrichia zopilote Holzenthal & Harris, 1999
Mayatrichia illobia Harris & Holzenthal, 1990
Mejicanotrichia estaquillosa Harris & Holzenthal, 1997
Metrichia acicula Bueno-Soria & Holzenthal, 2003
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Metrichia alajuela Bueno-Soria & Holzenthal, 2003
Metrichia amplitudinis Bueno-Soria & Holzenthal, 2003
Metrichia ancora Bueno-Soria & Holzenthal, 2003
Metrichia angulosa Bueno-Soria & Holzenthal, 2003
Metrichia bostrychion Thomson & Holzenthal, 2012
Metrichia decora Bueno-Soria & Holzenthal, 2003
Metrichia gordita Bueno-Soria & Holzenthal, 2003
Metrichia luna Bueno-Soria & Holzenthal, 2003
Metrichia magna Bueno-Soria & Holzenthal, 2003
Metrichia mechuda Bueno-Soria & Holzenthal, 2003
Metrichia meta Bueno-Soria & Holzenthal, 2003
Metrichia picuda Bueno-Soria & Holzenthal, 2003
Metrichia prolata Bueno-Soria & Holzenthal, 2003
Metrichia pseudopatagonica Bueno-Soria & Holzenthal, 2003
Metrichia savegra Bueno-Soria & Holzenthal, 2003
Metrichia separata Bueno-Soria & Holzenthal, 2003
Metrichia sesquipedalis Bueno-Soria & Holzenthal, 2003
Metrichia spica Bueno-Soria & Holzenthal, 2003
Metrichia triquetra Bueno-Soria & Holzenthal, 2003
Metrichia truncata Bueno-Soria & Holzenthal, 2003
Nothotrichia munozi Holzenthal & Harris, 2002
Nothotrichia tupi Holzenthal & Harris, 2022
Ochrotrichia affinis Bueno-Soria & Holzenthal, 2004
Ochrotrichia alargada Bueno-Soria & Holzenthal, 2004
Ochrotrichia amorfa Bueno-Soria & Holzenthal, 2004
Ochrotrichia assita Bueno-Soria & Holzenthal, 2004
Ochrotrichia avicula Bueno-Soria & Holzenthal, 2008
Ochrotrichia avis Bueno-Soria & Holzenthal, 1998
Ochrotrichia bractea Bueno-Soria & Holzenthal, 2004
Ochrotrichia catarina Bueno-Soria & Holzenthal, 2004
Ochrotrichia citra Bueno-Soria & Holzenthal, 2004
Ochrotrichia compacta Bueno-Soria & Holzenthal, 2004
Ochrotrichia conformalis Bueno-Soria & Holzenthal, 2008
Ochrotrichia curvata Bueno-Soria & Holzenthal, 2004
Ochrotrichia cuspidata Bueno-Soria & Holzenthal, 2004
Ochrotrichia delgada Bueno-Soria & Holzenthal, 2004
Ochrotrichia dulcea Bueno-Soria & Holzenthal, 1998
Ochrotrichia indefinida Bueno-Soria & Holzenthal, 2004
Ochrotrichia involuta Bueno-Soria & Holzenthal, 2004
Ochrotrichia ixtlahuaca Bueno-Soria & Holzenthal, 2004
Ochrotrichia jolandae Bueno-Soria & Holzenthal, 2008
Ochrotrichia leona Bueno-Soria & Holzenthal, 2004
Ochrotrichia longispina Bueno-Soria & Holzenthal, 2004
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Ochrotrichia membrana Bueno-Soria & Holzenthal, 1998
Ochrotrichia patulosa Wasmund & Holzenthal, 2007
Ochrotrichia quasi Bueno-Soria & Holzenthal, 2008
Ochrotrichia quebrada Bueno-Soria & Holzenthal, 1998
Ochrotrichia quinealensis Bueno-Soria & Holzenthal, 1998
Ochrotrichia ramona Bueno-Soria & Holzenthal, 1998
Ochrotrichia regiomontana Bueno-Soria & Holzenthal, 2004
Ochrotrichia silva Bueno-Soria & Holzenthal, 1998
Ochrotrichia spina Bueno-Soria & Holzenthal, 2004
Ochrotrichia spinula Bueno-Soria & Holzenthal, 2004
Ochrotrichia spira Thomson & Holzenthal, 2012
Ochrotrichia unicornia Bueno-Soria & Holzenthal, 2004
Ochrotrichia vieja Bueno-Soria & Holzenthal, 1998
Ochrotrichia yavesia Bueno-Soria & Holzenthal, 2004
Orinocotrichia calcariga Harris, Flint & Holzenthal, 2002
Oxyethira apinolada Holzenthal & Harris, 1992
Oxyethira bettyae Thomson & Holzenthal, 2012
Oxyethira cuernuda Holzenthal & Harris, 1992

Oxyethira culebra Holzenthal & Harris, 1992

Oxyethira espinada Holzenthal & Harris, 1992

Oxyethira hilosa Holzenthal & Harris, 1992

Oxyethira itascae Monson & Holzenthal, 1993

Oxyethira kingi Holzenthal & Kelley, 1983

Oxyethira quiramae Thomson & Holzenthal, 2012
Oxyethira rareza Holzenthal & Harris, 1992

Oxyethira redunca Thomson & Holzenthal, 2012
Oxyethira sencilla Holzenthal & Harris, 1992

Oxyethira sierruca Holzenthal & Harris, 1992

Oxyethira tica Holzenthal & Harris, 1992

Rhyacopsyche benwa Wasmund & Holzenthal, 2007
Rhyacopsyche bulbosa Wasmund & Holzenthal, 2007
Rhyacopsyche colei Wasmund & Holzenthal, 2007
Rhyacopsyche colombiana Wasmund & Holzenthal, 2007
Rhyacopsyche colubrinosa Wasmund & Holzenthal, 2007
Rhyacopsyche dikrosa Wasmund & Holzenthal, 2007
Rhyacopsyche flinti Wasmund & Holzenthal, 2007
Rhyacopsyche hasta Wasmund & Holzenthal, 2007
Rhyacopsyche intraspira Wasmund & Holzenthal, 2007
Rhyacopsyche rbamphisa Wasmund & Holzenthal, 2007
Rhyacopsyche tanylobosa Wasmund & Holzenthal, 2007
Tizatetrichia costaricensis Harris, Flint & Holzenthal, 2002
Tupiniquintrichia procera Thomson & Holzenthal, 2015
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Lepidostomatidae

Lepidostoma chiriquiense Holzenthal & Strand, 1992
Lepidostoma ectopium Holzenthal & Strand, 1992
Lepidostoma polylepidum Holzenthal & Strand, 1992
Lepidostoma tapanti Holzenthal & Strand, 1992
Lepidostoma xolot! Holzenthal & Strand, 1992

Leptoceridae

Adicella wwuensis Andersen & Holzenthal, 2002

Amazonatolica hamadae Holzenthal & Oliveira Pes, 2004
Amphoropsyche aragua Holzenthal, 1985

Amphoropsyche ayura Holzenthal, 1985

Amphoropsyche carchi Rézuri-Gonzales, Holzenthal & Rios-Touma, 2017
Amphoropsyche cauca Holzenthal, 1985

Amphoropsyche choco Holzenthal, 1985

Amphoropsyche flinti Holzenthal, 1985

Amphoropsyche matsigenka Razuri-Gonzales, Holzenthal & Rios-Touma, 2017
Amphoropsyche napo Holzenthal, 1985

Amphoropsyche quebrada Holzenthal, 1985

Amphoropsyche real Holzenthal, 2016

Amphoropsyche refugia Holzenthal, 1985

Amphoropsyche spinifera Holzenthal, 1986

Amphoropsyche stellata Holzenthal, 1985

Amphoropsyche tandayapa Holzenthal & Rézuri-Gonzales, 2011
Atanatolica acuminata Holzenthal, 1988

Atanatolica andina Rizuri-Gonzales, Holzenthal & Rios-Touma, 2018
Atanatolica angulata Rézuri-Gonzales, Holzenthal & Rios-Touma, 2018
Atanatolica aurea Holzenthal, 1988

Atanatolica caldas Holzenthal, 1988

Atanatolica choco Holzenthal, 1988

Atanatolica cotopaxi Holzenthal, 1988

Atanatolica curvata Rizuri-Gonzales, Holzenthal & Rios-Touma, 2018
Atanatolica decouxi Razuri-Gonzales, Holzenthal & Rios-Touma, 2018
Atanatolica flinti Holzenthal, 2018

Atanatolica manabi Holzenthal, 2018

Atanatolica moselyi Denning & Holzenthal, 1988

Atanatolica muyupampa Holzenthal, 2018

Atanatolica nigra Holzenthal, 2018

Atanatolica nivea Holzenthal, 2018

Atanatolica panamensis Holzenthal, 2018

Atanatolica penai Holzenthal, 2018
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Atanatolica zongo Holzenthal, 2018
Fernandoschmidia amudita Holzenthal & Andersen, 2007
Fernandoschmidia aramaniya Holzenthal & Andersen, 2007
Grumichella blahniki Calor & Holzenthal, 2016
Grumichella boraceia Calor & Holzenthal, 2016
Grumichella cressae Calor & Holzenthal, 2016
Grumichella jureia Calor & Holzenthal, 2016
Grumichella leccii Calor & Holzenthal, 2016
Grumichella muelleri Calor & Holzenthal, 2016
Grumichella paprockii Calor & Holzenthal, 2016
Grumichella parati Calor & Holzenthal, 2016
Grumichella trujilloi Calor & Holzenthal, 2016
Nectopsyche exophthalma Holzenthal, 1995
Nectopsyche monticola Holzenthal, 1995
Nectopsyche navasi Holzenthal, 2000

Nectopsyche onyx Holzenthal, 1995

Nectopsyche ortizi Holzenthal, 1995

Nectopsyche padrenavasi Holzenthal, 2000
Nectopsyche tapanti Holzenthal, 1995
Nectopsyche tuanis Holzenthal, 1995

Nectopsyche utleyorum Holzenthal, 1995
Neoathripsodes anomalus Holzenthal, 1989
Neoatriplectides froehlichi Holzenthal, 1997
Notalina brasiliana Holzenthal, 1986

Notalina cipo Holzenthal, 1986

Notalina froeblichi Calor & Holzenthal, 2006
Notalina hamiltoni Holzenthal, 1986

Notalina matthiasi Holzenthal, 1986

Notalina morsei Holzenthal, 1986

Notalina nanay Holzenthal, 1986

Notalina paulista Calor & Holzenthal, 2006
Notalina roraima Holzenthal, 1986

Oecetis acciptrina Blahnik & Holzenthal, 2014
Oecetis acuticlasper Quinteiro & Holzenthal, 2017
Oecetis agosta Blahnik & Holzenthal, 2014
Oecetis angularis Blahnik & Holzenthal, 2014
Oecetis apache Blahnik & Holzenthal, 2014
Oecetis bidigitata Quinteiro & Holzenthal, 2017
Oecetis blahniki Quinteiro & Holzenthal, 2017
Oecetis calori Quinteiro & Holzenthal, 2017
Oecetis campana Blahnik & Holzenthal, 2014
Oecetis carinata Quinteiro & Holzenthal, 2017
Oecetis cassicoleata Quinteiro & Holzenthal, 2017
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Oecetis constricta Blahnik & Holzenthal, 2014
Oecetis flinti Quinteiro & Holzenthal, 2017

Oecetis gibbosa Quinteiro & Holzenthal, 2017
Oecetis hastapulla Quinteiro & Holzenthal, 2017
Oecetis houghtoni Blahnik & Holzenthal, 2014
Oecetis licina Quinteiro & Holzenthal, 2017

Oecetis machaera Quinteiro & Holzenthal, 2017
Oecetis maritza Blahnik & Holzenthal, 2014

Oecetis mexicana Blahnik & Holzenthal, 2014
Oecetis patula Blahnik & Holzenthal, 2014

Oecetis pertica Quinteiro & Holzenthal, 2017
Oecetis plenuspinosa Quinteiro & Holzenthal, 2017
Oecetis protrusa Blahnik & Holzenthal, 2014

Oecetis quasipunctata Quinteiro & Holzenthal, 2017
Oecetis sordida Blahnik & Holzenthal, 2014

Oecetis tumida Blahnik & Holzenthal, 2014

Oecetis uncata Blahnik & Holzenthal, 2014

Oecetis verrucula Blahnik & Holzenthal, 2014
Osflintia manu Calor & Holzenthal, 2008

Setodes arenatus Holzenthal, 1982

Setodes dixiensis Holzenthal, 1982

Tagalopsyche apratita Holzenthal & Andersen, 2007
Tagalopsyche jolandae Holzenthal & Andersen, 2007
Tagalopsyche kjaerandseni Holzenthal & Andersen, 2007
Tagalopsyche udagama Holzenthal & Andersen, 2007
Triaenodes acanthus Holzenthal & Andersen, 2004
Triaenodes akosua Andersen & Holzenthal, 2001
Triaenodes akua Andersen & Holzenthal, 2002
Triaenodes amma Andersen & Holzenthal, 2001
Triaenodes bulupendek Andersen & Holzenthal, 1999
Triaenodes chirripo Holzenthal & Andersen, 2004
Triaenodes clauseni Holzenthal & Andersen, 2004
Triaenodes cuyotenango Holzenthal & Andersen, 2004
Triaenodes flintorum Holzenthal & Andersen, 2004
Triaenodes guadaloupe Holzenthal & Andersen, 2004
Triaenodes hansi Pauls, Holzenthal & Ngera, 2010
Triaenodes hodgesi Holzenthal & Andersen, 2004
Triaenodes hornitos Holzenthal & Andersen, 2004
Triaenodes kilambe Holzenthal & Andersen, 2004
Triaenodes kofi Andersen & Holzenthal, 2002
Triaenodes kwabena Andersen & Holzenthal, 2002
Triaenodes kwadwo Andersen & Holzenthal, 2001
Triaenodes kwaku Andersen & Holzenthal, 2002
Triaenodes kwame Andersen & Holzenthal, 2002
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Triaenodes kwasi Andersen & Holzenthal, 2002
Triaenodes malickyi Pauls, Holzenthal & Ngera, 2010
Triaenodes mexicanus Holzenthal & Andersen, 2004
Triaenodes moncho Holzenthal & Andersen, 2004
Triaenodes morai Holzenthal & Andersen, 2004
Triaenodes nicaraguensis Holzenthal & Andersen, 2004
Triaenodes oaxacensis Holzenthal & Andersen, 2004
Triaenodes tajo Holzenthal & Andersen, 2004
Triaenodes talamanca Holzenthal & Andersen, 2004
Triaenodes tapanti Holzenthal & Andersen, 2004
Triaenodes tico Holzenthal & Andersen, 2004
Triaenodes tuxtlensis Holzenthal & Andersen, 2004
Triaenodes woldai Holzenthal & Andersen, 2004
Triplectides chilensis Holzenthal, 1988

Triplectides flintorum Holzenthal, 1988

Triplectides misionensis Holzenthal, 1988

Triplectides neblinus Holzenthal, 1988

Triplectides neotropicus Holzenthal, 1988

Triplectides nevadus Holzenthal, 1988

Triplectides tepui Holzenthal, 1988

Triplectides ultimus Holzenthal, 1988

Philopotamidae

Chimarra amica Blahnik & Holzenthal, 1992

Chimarra antheae Blahnik, Holzenthal & Huisman, 2009
Chimarra caduca Blahnik, Holzenthal & Huisman, 2009
Chimarra calori Blahnik & Holzenthal, 2012

Chimarra cauca Blahink & Holzenthal, 2012

Chimarra chanchuluni Blahnik, Holzenthal & Huisman, 2009
Chimarra colmillo Blahnik & Holzenthal, 1992

Chimarra curvipenis Blahnik & Holzenthal, 2012

Chimarra cuspidata Blahnik, Holzenthal & Huisman, 2009
Chimarra cygnus Blahnik, Holzenthal & Huisman, 2009
Chimarra danumensis Blahnik, Holzenthal & Huisman, 2009
Chimarra dejongi Blahnik, Holzenthal & Huisman, 2009
Chimarra denticula Blahnik, Holzenthal & Huisman, 2009
Chimarra desirae Blahnik & Holzenthal, 2012

Chimarra devogeli Blahnik, Holzenthal & Huisman, 2009
Chimarra drepane Blahnik, Holzenthal & Huisman, 2009
Chimarra fuilianae Blahnik, Holzenthal & Huisman, 2009
Chimarra guanacasteca Blahnik & Holzenthal, 1992
Chimarra gyrospina Blahnik, Holzenthal & Huisman, 2009
Chimarra inchoata Blahnik & Holzenthal, 2012
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Chimarra jannekae Blahnik, Holzenthal & Huisman, 2009
Chimarra janzeni Blahnik & Holzenthal, 1992

Chimarra jemima Blahnik & Holzenthal, 1992

Chimarra karlijnae Blahnik, Holzenthal & Huisman, 2009
Chimarra kinabaluensis Blahnik, Holzenthal & Huisman, 2009
Chimarra lambi Blahnik, Holzenthal & Huisman, 2009
Chimarra lata Blahnik & Holzenthal, 1992

Chimarra latiforceps Blahnik & Holzenthal, 2012

Chimarra liwaguensis Blahnik, Holzenthal & Huisman, 2009
Chimarra longiterga Blahnik & Holzenthal, 1992

Chimarra munozi Blahnik & Holzenthal, 1992

Chimarra nicehub Blahnik & Holzenthal, 2012

Chimarra noloyan Blahnik, Holzenthal & Huisman, 2009
Chimarra noobi Blahnik, Holzenthal & Huisman, 2009
Chimarra onchyrhina Blahnik & Holzenthal, 2012

Chimarra paraortiziana Blahnik & Holzenthal, 1992
Chimarra peineta Blahnik & Holzenthal, 1992

Chimarra phillipsae Blahnik, Holzenthal & Huisman, 2009
Chimarra physanoton Blahnik, Holzenthal & Huisman, 2009
Chimarra pollex Blahnik & Holzenthal, 1992

Chimarra preapicalis Blahnik, Holzenthal & Huisman, 2009
Chimarra scolops Blahnik, Holzenthal & Huisman, 2009
Chimarra silausilau Blahnik, Holzenthal & Huisman, 2009
Chimarra sinitorum Blahnik, Holzenthal & Huisman, 2009
Chimarra solisi Blahnik & Holzenthal, 1992

Chimarra soroa Blahnik & Holzenthal, 2012

Chimarra stenodactylus Blahnik, Holzenthal & Huisman, 2009
Chimarra sunima Blahnik & Holzenthal, 2012

Chimarra vantoli Blahnik, Holzenthal & Huisman, 2009
Chimarra vanwelzeni Blahnik, Holzenthal & Huisman, 2009
Chimarra ventritropis Blahnik, Holzenthal & Huisman, 2009
Chimarra virgencita Blahnik & Holzenthal, 1992

Chimarra xiphosella Blahnik, Holzenthal & Huisman, 2009
Chimarra yanura Blahnik & Holzenthal, 1992
Chimarrhodella choco Holzenthal, Blahnik & Rios-Touma, 2018
Chimarrhodella costaricensis Blahnik & Holzenthal, 1992
Chimarrhodella flinti Blahnik & Holzenthal, 1992
Chimarrhodella pilcopara Blahnik & Holzenthal, 1992
Chimarrhodella tapanti Blahnik & Holzenthal, 1992
Chimarrhodella tobagoensis Blahnik & Holzenthal, 1992
Hydrobiosella andina Holzenthal, Blahnik & Rios-Touma, 2018
Wormaldia andrea Munoz-Quesada & Holzenthal, 2015
Wormaldia anhelitus Munoz-Quesada & Holzenthal, 2015
Wormaldia araujoi Munoz-Quesada & Holzenthal, 2015
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Wormaldia aymara Munoz-Quesada & Holzenthal, 2015
Wormaldia barbai Munoz-Quesada & Holzenthal, 2015
Wormaldia birneyi Munoz-Quesada & Holzenthal, 2008
Wormaldia bolivari Munoz-Quesada & Holzenthal, 2015
Wormaldia boteroi Munoz-Quesada & Holzenthal, 2015
Wormaldia buenorum Munoz-Quesada & Holzenthal, 2015
Wormaldia calderonae Munoz-Quesada & Holzenthal, 2015
Wormaldia chrismark Munoz-Quesada & Holzenthal, 2015
Wormaldia clauseni Munoz-Quesada & Holzenthal, 2008
Wormaldia contrerasi Munoz-Quesada & Holzenthal, 2015
Wormaldia cornuta Bueno-Soria & Holzenthal, 1986
Wormaldia dachiardiorum Munoz-Quesada & Holzenthal, 2015
Wormaldia eberhardi Munoz-Quesada & Holzenthal, 2015
Wormaldia flinti Munoz-Quesada & Holzenthal, 2015
Wormaldia francovilla Munoz-Quesada & Holzenthal, 2015
Wormaldia fredycarol Munoz-Quesada & Holzenthal, 2015
Wormaldia gallardoi Munoz-Quesada & Holzenthal, 2015
Wormaldia gonzalezae Munoz-Quesada & Holzenthal, 2015
Wormaldia hedamafera Munoz-Quesada & Holzenthal, 2015
Wormaldia imberti Munoz-Quesada & Holzenthal, 2015
Wormaldia imbrialis Holzenthal, Blahnik & Rios-Touma, 2018
Wormaldia inca Munoz-Quesada & Holzenthal, 2015
Wormaldia isela Munoz-Quesada & Holzenthal, 2015
Wormaldia juarox Munoz-Quesada & Holzenthal, 2015
Wormaldia lauglo Munoz-Quesada & Holzenthal, 2015
Wormaldia luma Bueno-Soria & Holzenthal, 1986

Wormaldia machadorum Munoz-Quesada & Holzenthal, 2015
Wormaldia maesi Munoz-Quesada & Holzenthal, 2015
Wormaldia menchuae Munoz-Quesada & Holzenthal, 2015
Wormaldia monsonorum Munoz-Quesada & Holzenthal, 2015
Wormaldia navarroae Munoz-Quesada & Holzenthal, 2015
Wormaldia paprockevi Munoz-Quesada & Holzenthal, 2015
Wormaldia saboriorum Munoz-Quesada & Holzenthal, 2015
Wormaldia tarasca Bueno-Soria & Holzenthal, 1986
Wormaldia tocajoma Munoz-Quesada & Holzenthal, 2015
Wormaldia trondi Munoz-Quesada & Holzenthal, 2015
Wormaldia tupacamara Munoz-Quesada & Holzenthal, 2015
Wormaldia zunigae Munoz-Quesada & Holzenthal, 2015
Wormaldia zunigarceorum Munoz-Quesada & Holzenthal, 2015

Polycentropodidae

Cernotina antonina Holzenthal & de Almeida, 2003
Cernotina lazzarii Holzenthal & de Almeida, 2003
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Cernotina tiputini Camargos, Rios-Touma & Holzenthal, 2017
Cernotina waorani Camargos, Rios-Touma & Holzenthal, 2017
Polycentropus acinaciformis Hamilton & Holzenthal, 2011
Polycentropus amphirhamphus Hamilton & Holzenthal, 2011
Polycentropus ancistrus Hamilton & Holzenthal, 2011
Polycentropus boraceia Hamilton & Holzenthal, 2011
Polycentropus caaete Hamilton & Holzenthal, 2011
Polycentropus cachoeira Hamilton & Holzenthal, 2011
Polycentropus carioca Hamilton & Holzenthal, 2011
Polycentropus carolae Hamilton & Holzenthal, 2011
Polycentropus cheliceratus Hamilton & Holzenthal, 2011
Polycentropus cipoensis Hamilton & Holzenthal, 2011
Polycentropus cressae Hamilton & Holzenthal, 2005
Polycentropus fasthi Holzenthal & Hamilton, 1988
Polycentropus fluminensis Hamilton & Holzenthal, 2011
Polycentropus fortispinus Holzenthal & Hamilton, 1988
Polycentropus froehlichi Hamilton & Holzenthal, 2011
Polycentropus galharada Hamilton & Holzenthal, 2011
Polycentropus graciosa Hamilton & Holzenthal, 2011
Polycentropus inusitatus Hamilton & Holzenthal, 2011
Polycentropus itatiaia Hamilton & Holzenthal, 2011
Polycentropus minero Hamilton & Holzenthal, 2011
Polycentropus neblinensis Hamilton & Holzenthal, 2005
Polycentropus nebulosus Holzenthal & Hamilton, 1988
Polycentropus paprockii Hamilton & Holzenthal, 2011
Polycentropus quadricuspidis Hamilton & Holzenthal, 2005
Polycentropus rosalysae Hamilton & Holzenthal, 2011
Polycentropus santateresae Hamilton & Holzenthal, 2011
Polycentropus silex Hamilton & Holzenthal, 2005
Polycentropus soniae Hamilton & Holzenthal, 2011
Polycentropus thaxtoni Hamilton & Holzenthal, 1986
Polycentropus tripui Hamilton & Holzenthal, 2011
Polycentropus urubici Holzenthal & De Almeida, 2003
Polycentropus verruculus Hamilton & Holzenthal, 2011
Polycentropus virginiae Hamilton & Holzenthal, 2011
Polycentropus volcanus Holzenthal & Hamilton, 1988
Polycentropus zurqui Holzenthal & Hamilton, 1988
Polyplectropus adamsae Chamorro & Holzenthal, 2010
Polyplectropus alatespinus Chamorro & Holzenthal, 2010
Polyplectropus amazonicus Chamorro & Holzenthal, 2010
Polyplectropus andinensis Chamorro & Holzenthal, 2010
Polyplectropus beccus Hamilton & Holzenthal, 2005
Polyplectropus blahniki Chamorro & Holzenthal, 2010
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Polyplectropus bolivianus Chamorro & Holzenthal, 2010
Polyplectropus brasilensis Chamorro & Holzenthal, 2010
Polyplectropus brborichorum Chamorro & Holzenthal, 2010
Polyplectropus clauseni Chamorro-Lacayo & Holzenthal, 2004
Polyplectropus colombianus Chamorro & Holzenthal, 2010
Polyplectropus corniculatus Chamorro & Holzenthal, 2010
Polyplectropus cressae Chamorro & Holzenthal, 2010
Polyplectropus cuzcoensis Chamorro & Holzenthal, 2010
Polyplectropus ecuadoriensis Chamorro & Holzenthal, 2010
Polyplectropus exilis Chamorro-Lacayo & Holzenthal, 2004
Polyplectropus flintorum Chamorro & Holzenthal, 2010
Polyplectropus gaesum Chamorro & Holzenthal, 2010
Polyplectropus guyanae Chamorro & Holzenthal, 2010
Polyplectropus hollyae Chamorro & Holzenthal, 2010
Polyplectropus hymenochilus Chamorro-Lacayo & Holzenthal, 2004
Polyplectropus hystricosus Chamorro & Holzenthal, 2010
Polyplectropus insularis Chamorro & Holzenthal, 2010
Polyplectropus juliae Chamorro & Holzenthal, 2010
Polyplectropus kanukarum Chamorro & Holzenthal, 2010
Polyplectropus kylistos Chamorro-Lacayo & Holzenthal, 2004
Polyplectropus macularus Chamorro & Holzenthal, 2010
Polyplectropus manuensis Chamorro & Holzenthal, 2010
Polyplectropus matatlanticus Chamorro & Holzenthal, 2010
Polyplectropus minensium Chamorro & Holzenthal, 2010
Polyplectropus novafriburgensis Chamorro & Holzenthal, 2010
Polyplectropus paradelphae Chamorro-Lacayo & Holzenthal, 2004
Polyplectropus perpendicularis Chamorro-Lacayo & Holzenthal, 2004
Polyplectropus peruvianus Chamorro & Holzenthal, 2010
Polyplectropus petrae Chamorro & Holzenthal, 2010
Polyplectropus pratherae Chamorro & Holzenthal, 2010
Polyplectropus profaupar Holzenthal & De Almeida, 2003
Polyplectropus puyoensis Chamorro & Holzenthal, 2010
Polyplectropus robertsonae Chamorro & Holzenthal, 2010
Polyplectropus rodmani Chamorro & Holzenthal, 2010
Polyplectropus rondoniensis Chamorro & Holzenthal, 2010
Polyplectropus tragularius Chamorro & Holzenthal, 2010
Polyplectropus tripunctatum Chamorro & Holzenthal, 2010
Polyplectropus venezolanus Chamorro & Holzenthal, 2010
Polyplectropus woldai Chamorro & Holzenthal, 2010
Polyplectropus yolandae Chamorro-Lacayo & Holzenthal, 2004
Polyplectropus zamoranoensis Chamorro & Holzenthal, 2010
Polyplectropus zuliae Chamorro & Holzenthal, 2010
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Sericostomatidae

Notidobiella amazoniana Holzenthal & Blahnik, 2011
Notidobiella brasiliana Holzenthal & Blahnik, 2011
Notidobiella ecuadorensis Holzenthal & Blahnik, 2011

Xiphocentronidae

Machairocentron chorotegae Vilarino & Holzenthal, 2020
Machairocentron eugeniarguedasae Vilarino & Holzenthal, 2020
Machairocentron kalinae Vilarino & Holzenthal, 2020
Xiphocentron moncho Munoz-Quesada & Holzenthal, 1997

Species named after R.W. Holzenthal

Alisotrichia holzenthali Santos, 2011

Alterosa holzenthali Blahnik, 2005

Anchitrichia holzenthali Olah & Flint, 2012

Chimarra holzenthali Lago & Harris, 1987

Corydalus ralphi Martins, Azevédo, Hamada & Contreras, 2022

Helicopsyche holzenthali Johanson, 2003

Helicopsyche ralphi Cavalcante-Silva, Pereira & Calor, 2022

Hydroptila holzenthali Sykora & Harris, 1994

Kisaura holzenthali Phander & Saini, 2014

Leucotrichia holzenthali Thomson, Armitage & Harris, 2022

Marilia holzenthali Bueno-Soria & Rojas-Ascencio, 2004

Metalype holzenthali (Schmid, 1997)

Neoathripsodes holzenthali Dias, Quinteiro & Calor, 2015

Notalina (Neonotalina) ralphi Silva Pereira, Oliveira, Robson Desidério, Calor & Hama-
da, 2022

Phylloicus holzenthali Prather, 2003

Polycentropus holzenthali Bueno-Soria & Hamilton, 1986

Silvatares holzenthali Rizuri-Gonzales, Ngera & Pauls, 2022

Smicridea holzenthali Flint & Denning, 1989

Smicridea ralphi Almeida & Flint, 2002
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Abstract

This paper is primarily based on collections in Tanzania and Ghana in 1990-1991 and 1991-1994,
respectively. In all, 46 species of Chimarra were collected, 31 of them new species. All these species are
illustrated or re-illustrated and described in the paper. Additionally, five species from Africa from collections
in Illinois and Minnesota, four of them new, are included. This provided the incentive to review the
species of Chimarra from the African subregion and assign the majority of them to species groups and
subgroups. In the process, several species were synonymized. In all 147 valid species are recognized, of
which 51 are treated in this paper. Two major species groups are recognized for Africa, the marginata
Group and the georgensis Group. The former is based on the type species for the genus; this is the first
formal characterization of this group, as distinct from other species groups in the subgenus. Mainland
African species in the marginata Group mostly fall into four large species-diverse subgroups, but a number
of smaller subgroups are also recognized. Membership in these subgroups is specified for the majority of
African species and characters defining the subgroups informally discussed. The georgensis Group includes a
single Asian species and nine previously described African species. They are assigned to two subgroups, one
newly recognized in this paper. Several additional species were considered unassigned to subgroup within
the georgensis Group. The majority of the new species described in this paper belong to the georgensis Group.
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Introduction

Chimarra is currently the largest genus in the order Trichoptera, with approximately
950 species, or just under 6% of the diversity for the entire order. It is distributed on
all major continents, except Antarctica, and divided into four subgenera, three of them
endemic to the New World. New World subgenera were comprehensively treated in
several relatively recent revisions (Blahnik 1997, 2002; Flint 1998). The fourth and
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nominate subgenus is found throughout the Old World, including Africa, Asia, and
the Australian Region, including many of the Pacific islands, and also has a substantial
radiation in the New World in both North and South America, except for the Chilean
subregion. The type species, Chimarra marginata (Linnaeus), is the only species of the
genus widely distributed in Europe, and also occurs in northern Africa. New World
members of the subgenus were treated in a revision by Blahnik (1998). Old World spe-
cies have not been comprehensively revised, but several valuable resources are available
for identification of species in various regional faunas [southeast Asia: Malicky (2010);
Australia and New Guinea: Cartwright (2002, 2020); the Pacific islands: Johanson and
Espeland (2010), Johanson et al. (2011), Johanson and Oldh (2012)]. Also of inesti-
mable value is a searchable online catalogue of described species for the entire order
Trichoptera (Morse 2021). Confirmation for the general monophyly of the subgenera,
including the nominate subgenus, was provided by two independent molecular analy-
ses (Kjer et al. 2014; Wahlberg and Johanson 2014).

Currently, 115 species of Chimarra are described from Africa and Madagascar. Of
these, three are brought into synonymization in the current work and an additional 35
new species are described. Undoubtedly, many additional species remain to be described.
Most of the known species were described one or a few a time, in a number of papers,
some obscure and difficult to obtain. The general quality of the descriptions and illustra-
tions for many of the species is not high; many species lack comparative diagnoses and
identification may be difficult or uncertain. The most useful compilation of the literature,
not only for Chimarra, but for the entire African fauna of Trichoptera, was provided by
Tobias and Tobias (2008), as an online resource that is no longer updated, but is archived
at (heep://trichoptera.senckenberg.de/Trichoptera%?20africana/introduction.htm). This
mostly contains species illustrations without the accompanying descriptions, but litera-
ture references are included, as well as comments on possible synonyms. Several recent
papers treating the African fauna have begun revisionary work on selected groups within
the genus Chimarra, or enumeration of related taxa (Gibon 2015, 2017, 2018), but the
majority of African and Madagascan taxa have not been so treated. A more comprehen-
sive, but still preliminary, contribution to this endeavor can be found in Table 1. How-
ever, some species are only known from females or have illustrations or descriptions too
incomplete to be useful in making assessments; they are included at the end of Table 1.

Background

Most of the material on which this paper is based was collected during two projects by
the Department of Natural History, University Museum of Bergen, Norway (former
Museum of Zoology, University of Bergen). The field work during the first project
targeted the fauna in the mountain rainforests in the West Usambara Mountains in
northeastern Tanzania. The study area was located near the Mazumbai Forest Reserve,
where caddisflies were collected in 1990 and 1991 along the Kaputu Stream (Andersen
and Johanson 1993) (Fig. 1). The stream originates at 1860 m above sea level and runs
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down to a marshy area at - 1400 m altitude. Four relatively large waterfalls are located
along the stream, but in most stretches the water current is moderate. The stream is
surrounded by nearly undisturbed rain forest with trees that can reach a height of 50 m.

The West Usambara Mountains belong to the Eastern Arc, a chain of mountains
that stretch from the Taita Hills in Kenya in the north, south to the Udzungwa and
Mahenge Mountains in Tanzania. They were formed at least one hundred million years
ago along a fault lying to the east of the East African Rift, which is a more recent
structure. Approximately thirty million years ago, all this area was covered by extensive
rainforest. During a period, some ten million years ago, when the climate was cooler
and drier, the lowland forests were converted to savannah, leaving the mountain ranges
as “islands” where the tropical forests continued to flourish, fed by moisture from the
Indian Ocean. This isolation of each mountain range has led to a great deal of end-
emism, and a very diverse flora and fauna (Burgess et al. 2007; Mumbi et al. 2017).

Andersen and Johanson (1993) estimated that more than 50 species of Trichop-
tera were collected along the Kaputu Stream. Most unexpected was the first species
of the family Beraeidae, Notoernodes inornatus Andersen & Kjerandsen, taken in the
Afrotropical Region (Andersen and Kjerandsen 1997). The Hydroptilidae have been
treated in several articles (Wells and Andersen 1995, 1996; Kjerandsen 2004) and the
genus Tangatrichia Wells & Andersen was erected based on material from the project.
Further some Lepidostomatidae (Weaver and Andersen 1995), Ecnomidae (Andersen
and Kjerandsen 2005), and Helicopsychidae (Johanson 1993) have been treated.

Figure |. Malaise trap across Kaputu Stream at 1535 m altitude in the Mazumbai Forest Reserve in the

West Usambara Mountains, northeastern Tanzania (Photo: Trond Andersen).
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During the second project, Trichoptera were collected in most provinces of Ghana
from 1991 to 1998 (see Kjerandsen and Andersen 1997). In Ghana, three major veg-
etation zones are recognized, a belt of tropical rainforest along the southern coast, a
transition zone in central Ghana, while northern Ghana is covered with savannah. The
forest in southern Ghana belong to the Guinean forests of West Africa, a belt of tropi-
cal moist broadleaf forests stretching along the coast of West Africa from Sierra Leone
and Guinea in the west to the Sanaga River in Cameroon in the east. The Dahomey
Gap, a region of savannah and dry forest in Togo and Benin, divides the Guinean
forests into the Upper Guinean forests and Lower Guinean forests. Hall and Swaine
(1976) compiled a detailed vegetation map of the rainforest zone in Ghana, showing
four main types of forest according to decreasing levels of precipitation from the coast
moving inland.

Caddisflies were collected in several localities in the southern, forested part of
Ghana. The Ankasa Conservation Area is situated in the Western Region in southwest-
ern Ghana near the border to the Ivory Coast. The conservation area is ~ 500 square
kilometers and incorporates the Nini Suhien National Park in the north and the An-
kasa Forest Reserve in the south. The altitude varies from 35 m to 170 m and there are
three larger rivers and many smaller streams in the area (Fig. 2). The forest is classified
as wet evergreen forest (Hall and Swaine 1976) and is an ancient rainforest with the

highest biodiversity in Ghana (UICN/PACO 2010).

Figure 2. Malaise trap across a small tributary to Ankasa River in the wet evergreen forest in Ankasa

Forest Reserve, southwestern Ghana (Photo: Jostein Kjerandsen).
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The Kakum National Park is situated in the Central Region in southern Ghana. It
was established as a reserve in 1931 and received the status as a national park in 1992.
The Park covers 375 square kilometers and is generally flat with only a few undulating
hills ranging 150-250 m above sea level. The forest is classified as moist semi-decidu-
ous forest (Hall and Swaine 1976).

Most of the material treated here is from a study of the caddisfly community along
a headwater stream in the Agumatsa Wildlife Sanctuary in the Volta Region, situated
in the transition zone in the eastern part of Ghana (Andersen and Kjerandsen 2001;
Kjerandsen 2005). The sanctuary lies in the southwestern part of the Togo Mountains
where it embraces a ravine-riverine forest valley with rather steep sides. The Agumatsa-
Nubui headwater stream runs through the valley originating at -~ 750 m altitude on
the top of a mountain ridge and falls 250 m, mainly in two large waterfalls, into the
bottom of the valley at ~ 350 m altitude (Fig. 3).

Northern Ghana is covered with savannah and is crossed by several large rivers
flowing southwards. Caddisflies were mainly collected at two of these rivers, the Black
Volta and Oti rivers. The Black Volta originates in Burkina Faso and in Ghana it forms
the border with Ivory Coast before it joins the White Volta. The Oti River has its head-
waters in Benin and Burkina Faso and flows through Benin and Togo before it joins
the Volta River in Ghana.

Kjerandsen and Andersen (1997) listed eight Chimarra species from Ghana, today 34
species are known from the country (Table 1). Other taxa have also been described based
on the material collected in Ghana during the project, among them the tribe Blyzophilini
(Leptoceridae) based on Blyzophilus dorsohamatus Andersen & Kjaerandsen collected in
the Ankasa Conservation Area (Andersen et al. 1999). Of other Leptoceridae genera
Triaenodes (Andersen and Holzenthal 2001, 2002a), Adicella (Andersen and Holzenthal
2002b), and Zagalopsyche (Holzenthal and Andersen 2007) have been treated. Of
Hydroptilidae two new genera, Wiitrichia Kjerandsen and Cyclopsiella Kjerandsen were
erected based on material from the Ankasa Conservation Area (Kjerandsen 1997), and
new species of Dahtrichia (Kjerandsen 2004) and Jabitrichia (Kjerandsen and Andersen
2002) have been added. Further, new species of Polycentropodidae (Kjerandsen and
Netland 1997), Ecnomidae (Andersen and Kjerandsen 2005), and Lepidostomatidae
(Weaver and Andersen 1995) have also been described.

Materials and methods

Because of the frequent use of species group names to refer to taxa in the subgenus
Chimarra, in different regions where it occurs, we have adopted a more formal convention.
Hopefully, it will not be found confusing. This includes the use of the species epithet
of the first species described in a group or subgroup, followed by use of “Group” or
“subgroup.” The difference in capitalization is used to diminish confusion between the
two divisions, and because the same species name may be used to characterize both a
species group and subgroup. Only formal “Group” names established in this paper are
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Figure 3. The lower waterfall of Agumatsa-Nubui headwater stream in the Agumatsa Wildlife Sanctuary,

eastern Ghana (Photo: Jostein Kjeranden).
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capitalized. In this paper, four major species groups are recognized within the subgenus
Chimarra: the marginata Group, the georgensis Group, the tsudai Group, and the minuta
Group. The last two groups are restricted to Asia. The georgensis Group is predominantly
found in Africa; a single Asian species is currently assigned to the group (Blahnik et al.
2012), and it is possible that others may occur. The marginata Group is found worldwide,
throughout the distribution of the subgenus. It encompasses most of the species group
names previously proposed for the subgenus, from various parts of the world. These
names would be considered subgroups within the marginata Group, as the group name
is used here. A few taxa, in various regions, may be difficult to place within this structure.
They should be considered as unassigned to species group, until their relationships are
better established. Subgroup names, for the most part, are regionally restricted.

The fieldwork during the project in Tanzania targeted the fauna in the mountain
rainforests in the West Usambara Mountains in northeastern Tanzania. The study area
is located near the Mazumbai Forest Reserve, where caddisflies were collected along
the Kaputu Stream (Andersen and Johanson 1993). Malaise traps were situated for
shorter or longer periods at 11 sites along the stream between late October 1990 and
early February 1991. The material was preserved directly in a container with ethylene-
glycol and later transferred to 80% ethanol. In addition, caddisflies were collected with
sweep nets, both in the Mazumbai Forest Reserve, as well as along other streams and
rivers in the West Usambara Mountains. One species was also taken on the campus of
the Teachers college in Morogoro.

During the second project, Trichoptera were collected in most provinces of Ghana
from 1991 to 1998 (see Kjerandsen and Andersen 1997); only the material collected
between 1991 and 1994 is included in the present study. The Ankasa Conservation
Area was visited repeatedly in 1993 and we collected at several sites in the southern
part of the reserve. The Kakum National Park was visited in the autumn of 1994, and
we collected mainly near the main entrance. In the Agumatsa Wildlife Sanctuary cad-
dis flies were collected at 12 sites along a 5 km stretch of the Agumatsa-Nubui head-
water stream in spring and autumn 1993 (Kjzrandsen 2005). In northern Ghana we
collected at the Black Volta and Oti rivers in 1991 to 1993.

During the project in Ghana, caddisflies were mainly collected in light traps, Ma-
laise traps, and with sweep nets and preserved in 80% ethanol. The females were ten-
tatively associated with the males based on their co-occurrence with males and relative
similarity. Because of this uncertainty, and because multiple species were collected at
many sites, females of most new species are not listed in the paratype series, but instead
included as additional material.

[lustrations were made using an ocular grid and inked in Adobe Illustrator. All
figures are drawn of the left side or appendage, unless otherwise noted. Setation is gen-
erally omitted from the right side. Terminology used follows Blahnik (1998).

Type material is deposited in the collections of the University of Minnesota, St.
Paul, Minnesota (UMSP), Department of Natural History, University Museum of
Bergen (ZMBN), and the collection of the Illinois Natural History Survey, Champaign,
Illinois (INHS), as indicated in the species descriptions.
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Results

Taxonomic overview

The species described here can be placed into two well-defined species groups, the
marginata Group and the georgensis Group. The marginata Group includes species
previously placed in the digitata group (Blahnik etal. 2009, 2012), but is more broadly
defined to include Chimarra marginata, the type species for the genus Chimarra, and
additional species and lineages basal to this group, specifically including species in
which the anal loops of the forewing have a crossvein so that the 2A vein appears
to be “forked” apically (Fig. 4). In the georgensis Group, but also in the minuta and
tsudai Groups of Asia and the subgenera Curgia and Otarrha of the Americas, the
usual configuration is for both the 2A and 3A veins of the forewing to be looped
to the 1A vein, that of the 3A vein distal to the 2A; thus, no crossvein is apparent
(Fig. 5). The character state is usually easy to ascertain (with the removal of some of
the setae covering the wing), because the anal veins are found on the dorsal margin
of the wing, just behind the head, when the wings are folded over the body. This
character state appears to be unique to the genus Chimarra; in taxa in other families
in which a crossvein is absent between the anal veins of the forewing, the 3A vein
is looped to the 2A vein. In some genera of Trichoptera, a crossvein may also occur
between the 1A and 2A veins. This is ostensibly also the situation in the marginata
Group, in which a crossvein occurs between the 1A and 2A veins, near the terminus
of the 2A vein, often giving the vein the appearance of being “forked” apically. The
significance of this difference, and the probability that the character state in the
marginata Group represents a character reversal, was discussed in a previous paper
(Blahnik et al. 2012). Unfortunately, even for described species in which the forewing
is illustrated, the character state is often misrepresented, so it is prudent to be cautious
about assigning species to these species groups without actually examining specimens.
A few taxa may also be homoplasious for one or another character state, but this
appears to be uncommon.

Most of the mainland African species of the marginata Group can be placed into
four species diverse subgroups, the fallax, kenyana, minima, and ruficeps subgroups.
The fallax and minima subgroups were proposed and populated by Gibon (2018 and
2015, respectively). The fallax subgroup is more completely treated in the current work
and the kenyana and ruficeps subgroups are newly proposed here. A number of addi-
tional small subgroups from Africa with only one to several species also belong in the
marginata Group. Other subgroups of the marginata Group are broadly represented in
the Asian, Australian (including New Guinea and the Pacific Islands), and American
faunas. Most of the various species groups recognized from these regions would be
considered subgroups of the marginata Group, under the usage employed here.

The georgensis Group was recognized by Blahnik et al. (2012) in the description
of a new species from Vietnam, without circumscribing the African members of the
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5A Cu2 Culb
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Figures 4, 5. 4 Chimarra marginata (Linnaeus), marginata Group, wings A forewing B hind wing
5 Chimarra ankylis sp. nov., georgensis Group, wings A forewing B hind wing.
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group beyond Chimarra georgensis itself. Chimarra georgensis Barnard is the designated
type species for the genus Chimarrhafra Lestage (1936), which was synonymized un-
der Chimarra by Ross (1956). The genus was specifically designated for species in
which the R vein of the hind wing is lost (or fused to the subcosta), the stem of the
Rs in the forewing is straight, and the chord of the forewing (composed of the s, 7-m,
and m crossveins) is unpigmented and linear (Fig. 5). Except for the first character,
which exhibits a good deal of homoplasy within the genus Chimarra, the charac-
ter states are probably plesiomorphic. African species of the georgensis Group were
more completely listed by Gibon (2018), when describing a new species of the group
from Madagascar. The list is expanded here to include two subgroups, the georgensis
subgroup, including the species listed by Gibon (2018), and the evoluza subgroup,
including three previously described species. An additional described taxon is rec-
ognized as belonging to the georgensis Group, but not assigned to subgroup. The 20
new species of the georgensis Group described in this paper greatly expand the known
diversity of the two subgroups; the number includes two additional new species that
were not assigned to subgroup.

In addition to new species described in this paper, other species from Africa
and Madagascar were also assessed for their relationships. A list of the species
and their assignment to subgroups within the major species groups is found in
Table 1. The list is followed by taxa that were left unassigned to subgroup. The
subgroups recognized are considered preliminary and provisional. A discussion
of the subgroups, for new species described in this paper, precedes the species
descriptions. Species subgroups not treated in this paper: The marginata subgroup
includes only C. marginata itself. The species is widespread in Europe, but also
occurs in the northern part of Africa. A molecular assessment of its placement
within the genus by Wahlberg and Johanson (2014) supported its relationship to a
subset of Asian taxa, which, collectively, were related to New World species in the
subgenus Chimarra. In the study by Kjer et al. (2014), C. marginata was closest
to African taxa, but there was no convincing support for this relationship. The
species seems to be relatively isolated from other species of the subgenus occurring
in Africa. The apiconigra subgroup includes two species from Madagascar that were
acknowledged to be closely related at the time of their original descriptions. This
subgroup is recognized to establish a nuclear subgroup to which other taxa may
belong. Chimarra blahniki may belong here, as noted at the time of its description,
but is not included because of its somewhat different venational attributes (less
curved Rs vein of the forewing). Chimarra apiconigra was also compared to
C. cognata at the time of its description, which is in the minima subgroup. An
overall similarity to this subgroup is acknowledged, but the phallic spines in
members of the apiconigra subgroup are relatively short and simple, rather than
elongate and modified, and the overall shape of the inferior appendages is different
from species in the minima subgroup. The lehibemavo subgroup, from Madagascar,
was established and treated comprehensively by Gibon (2017). The pondoensis
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subgroup contains only two species from South Africa, both with elongate, narrow
lateral lobes of tergum X and short curved phalli. Venational characters of the
subgroup suggest its placement in the marginata Group, but possibly in a relatively
basal position, since the curvature of the Rs vein of the forewing is minimal. Its
relatively primitive characters may account for the original placement of C. crocifera
within Chimarrhafra, considered by Morse (1974) a subgenus of Chimarra.

Table 1. African Chimarra species.

The marginata Group
The apiconigra subgroup
Chimarra apiconigra Johanson, 2010 [Madagascar]
Chimarra gassa Johanson, 2010 [Madagascar]
The cara subgroup
*Chimarra bispinosa Gibbs, 1973 [Ghana, Ivory Coast]
Chimarra cara Mosely, 1936 (Chimarrha) [Cameroon]
The fallax subgroup
?Chimarra bettinae Marlier & Marlier, 1982 (proposed by Gibon 2018) [Réunion]
*Chimarra calundoensis Marlier, 1965 [Angola, DR of the Congo, Ghana]
*Chimarra dybowskina Navés, 1931 (Chimarrha) [Burkino Faso, Cape Verde, DR of the Congo,
Ghana, Guinea, Ivory Coast, Madagascar, Mali, Togo]
Syn.: C. caboverdensis Nybom, 1960, syn. nov. [Cape Verde]
Syn.: C. divergena Gibbs, 1973, syn. nov. [Ghana]
*Chimarra elga Mosely, 1939 (Chimarrha) [DR of the Congo, Kenya]
Chimarra falcifera Jacquemart, 1966 [DR of the Congo]
*Chimarra fallax Ulmer, 1912 (Chimarrha) [Cameroon, DR of the Congo, Ghana, Madagascar, Sao Tomé]
Syn.: C. lukawei Jacquemart, 1961 (Chimarrha), syn. nov. [DR of the Congo]
*Chimarra jacquemarti sp. nov. [Ghana]
*Chimarra lanceolata sp. nov. [Ghana]
Chimarra lejea Mosely, 1948 (Chimarrha) [Ethiopia, Yemen)]
Chimarra mauritania Jacquemart, 1960 (Chimarrha) [Mauritius]
*Chimarra robynsi (Jacquemart, 1967), comb. nov. (Chimarrhafra) [DR of the Congo, Tanzania)
*Chimarra togoana (Ulmer, 1907) (Wormaldia) [Ghana, Togo)
Chimarra travei Jacquemart, 1963 [Mauritius]
The kenyana subgroup
*Chimarra akana Gibbs, 1973 [Ghana, Ivory Coast]
Chimarra ambulans Barnard, 1934 (Chimarrha) [South Africa)
Chimarra baculifera Marlier, 1965 [Angola]
Chimarra camerunensis Marlier, 1980 [Cameroon]
Chimarra chicapa Marlier, 1965 [Angola]
*Chimarra eshowensis sp. nov. [South Africa]
Chimarra flaviseta Wahlberg, Espeland & Johanson, 2014 [Malawi]
Chimarra intermedia Jacquemart, 1961 [DR of the Congo]
Chimarra kenyana Ulmer, 1931 (Chimarrha) [DR of the Congo, Kenya, South Africa, Zaire]
Syn.: C. wittei Jacquemart, 1961 (Chimarrha) (proposed by Marlier 1980) [Zaire]
*Chimarra krugeri Jacquemart, 1963 [South Africa, Tanzania]
Chimarra longistylis Jacquemart & Statzner, 1981 [DR of the Congo]



56

Roger Blahnik & Trond Andersen / ZooKeys 1111: 43-198 (2022)

*Chimarra morogoroensis sp. nov. [Tanzania]
Chimarra mulanjae Wahlberg, Espeland & Johanson, 2014 [Malawi]
Chimarra mushuvae Matlier, 1951 (Chimarrha) [DR of the Congo]
*Chimarra pedaliotus sp. nov. [Ghana]
Chimarra psittacus Wahlberg, Espeland & Johanson, 2014 [Malawi]
Chimarra quadrispinosa Jacquemart & Statzner, 1981 [DR of the Congo]
Chimarra rhodesi Kimmins, 1957 [DR of the Congo, Zimbabwe]
Chimarra saudia Malicky, 1986 [Yemen]
Chimarra somereni Marlier, 1951 (Chimarrha) [Kenya]
*Chimarra szunyoghyi Oldh, 1986 [Tanzania]
*Chimarra tanzaniensis sp. nov. [ Tanzania]
Chimarra triangularis Kimmins, 1963 [Ethiopial
*Chimarra triangularis occidentalis Gibon, 1985 [Ghana, Ivory Coast]
Chimarra trispina Jacquemart, 1961 (Chimarrha) [DR of the Congo]
Chimarra wvirana Marlier, 1951 (Chimarrha) [DR of the Congo, Zambia]
*Chimarra waensis Gibon, 1985 [Ghana, Ivory Coast]
Chimarra zombaensis Wahlberg, Espeland & Johanson, 2014 [Malawi]
The lehibemavo subgroup
Chimarra cebegepi Gibon, 2017 [Madagascar]
Chimarra fenoevo Gibon, 2017 [Madagascar]
Chimarra fotobohitra Gibon, 2017 [Madagascar]
Chimarra forcellinii Gibon, 2017 [Madagascar]
Chimarra gatrolliati Gibon, 2017 [Madagascar]
Chimarra gensonae Gibon, 2017 [Madagascar]
Chimarra hamatra Gibon, 2017 [Madagascar]
Chimarra jejyorum Gibon, 2017 [Madagascar]
Chimarra lehibemavo Gibon, 2017 [Madagascar]
Chimarra makiorum Gibon, 2017 [Madagascar]
Chimarra moramanga Gibon, 2017 [Madagascar]
Chimarra saha Gibon, 2017 [Madagascar]
Chimarra tamara Gibon, 2017 [Madagascar]
The leta subgroup
*Chimarra amakyei sp. nov. [Ghana]
Chimarra leta Mosely, 1936 (Chimarrha) [Cameroon]
The marginata subgroup
Chimarra marginata (Linnaeus, 1767) (Phryganea) [Algeria, Morocco, Tunisia]
The mazumbai subgroup
*Chimarra mazumbai sp. nov. [Tanzania]
*Chimarra usambara sp. nov. [Tanzania]
*Chimarra wliensis sp. nov. [Ghana]
The minima subgroup
Chimarra ambaja Mosely, 1939 (Chimarrha) [Cameroon, DR of the Congo]
Chimarra angolensis Marlier, 1965 [Angola]
Chimarra antsymeloka Gibon, 2015 [Madagascar]
Chimarra assambae Gibon, 2015 [Cameroon]
Chimarra bertrandi Scott, 1974 [Zimbabwe]
*Chimarra callasae Gibon, 1982 [Ghana, Guinea, Mali, Sierra-Leone]
Chimarra cereris Barnard, 1934 (Chimarrha) [Zimbabwe]
Chimarra cognata Kimmins, 1957 [Angola, Namibia, Zimbabwe]
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*Chimarra intexta Mosely, 1931 (Chimarrha) [Ghana, Guinea, Ivory Coast, Sierra-Leone]
Chimarra koualeensis Johanson & Mary, 2009 [Mayotte Island]
Chimarra loffae Gibon, 2015 [Cameroon, Guinea]
Chimarra lufirae Jacquemart, 1961 (Chimarrha) [DR of the Congo, South Africa, Zimbabwe]
*Chimarra minima Ulmer, 1907 (Chimarrba) [Benin, Burkino Faso, Cameroon, Ghana, Guinea,
Ivory Coast, Mali, Togo]
Syn.: C. petri Gibbs, 1973 (proposed by Gibon 2015) [Ghana]
Syn.: C. voltae Marlier, 1978 (proposed by Gibon 1985) [Burkino Faso]

Chimarra prodhoni Gibon, 1985 [Burkino Faso, Guinea, Ivory Coast]
Chimarra sanagae Gibon, 2015 [Cameroon]
*Chimarra sassandrae Gibon, 1982 [Cameroon, Ghana, Guinea, Ivory Coast Mali, Togo]
Chimarra toubaensis Gibon, 1985 [Guinea, Ivory Coast]
Chimarra vulgaris Gibon, 2015 [Madagascar]

The pondoensis subgroup
Chimarra crocifera Morse, 1974 [South Africa]
Chimarra pondoensis Barnard, 1941 (Chimarrha) [South Africa]

The ruficeps subgroup
Chimarra chechewa Wahlberg, Espeland & Johanson, 2014 [Malawi]
Chimarra circumverta Wahlberg, Espeland & Johanson, 2014 [Malawi]
Chimarra clara Mosely, 1939 (Chimarrha) [Uganda]
Chimarra cornuta Jacquemart & Statzner, 1981 (hom. of C. cornuta Ross, 1959) [DR of the Congo]
*Chimarra dulensis sp. nov. [Tanzania]
Chimarra fuscipes Kimmins, 1958 [Mozambique, South Africa]
*Chimarra kibiensis sp. nov. [Ghana]
Chimarra lwirona Statzner, 1976 [DR of the Congo]
*Chimarra minacis sp. nov. [Ghana]
Chimarra ruficeps Ulmer, 1914 (Chimarrha) [South Africa)
*Chimarra tangaensis sp. nov. [Tanzania]
Chimarra uncata Morse, 1974 [South Africa]

The georgensis Group

The georgensis subgroup
*Chimarra ankylis sp. nov. [Tanzania]
*Chimarra aurita sp. nov. [Ghana]
*Chimarra crescentis sp. nov. [Tanzania]
Chimarra furcata Jacquemart, 1961 [DR of the Congo]
Chimarra georgensis Barnard, 1934 (Chimarrha) [South Africa]
Chimarra hoogstraali Ross, 1956 [Sudan]
*Chimarra indicis sp. nov. [Ghana]
Chimarra kabashana (Marlier, 1943) (Chimarrhafra) [DR of the Congo]
*Chimarra latidentis sp. nov. [Tanzania]
*Chimarra leptodactylus sp. nov. [Tanzania]
*Chimarra obuncata sp. nov. [Ghana]
*Chimarra polycentropoides sp. nov. [DR of the Congo]
*Chimarra ralphi sp. nov. [Ghana]
*Chimarra serrella sp. nov. [Ghana]
*Chimarra triramosa sp. nov. [Ghana]
*Chimarra uncinata sp. nov. [Ghana]
*Chimarra vermitergata sp. nov. [Tanzania]
Chimarra zombitsei Gibon, 2018 [Madagascar]
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The evoluta subgroup
Chimarra aciculata Morse, 1974 [South Africa]
Chimarra evoluta Kimmins, 1957 [Zimbabwe]
Chimarra foliata Kimmins, 1959 [Uganda]
*Chimarra giboni sp. nov. [Ghana
*Chimarra lobulata sp. nov. [Ghana]
*Chimarra mgwashi sp. nov. [Tanzania]
*Chimarra parafoliata sp. nov. [Ghana]
*Chimarra pectinella sp. nov. [Ghana)

Not assigned to subgroup
*Chimarra agumatsa sp. nov. [Ghana]
Chimarra ino Marlier, 1981 [Zambia]
*Chimarra kjaerandseni sp. nov. [Ghana]

**Unassigned

Chimarra abyssinica Banks, 1913 (Chimarrha) [Ethiopia]
Chimarra africana Enderlein, 1929 (Chimarrha) [2, Tanzania]
Chimarra armata Jacquemart, 1961 (Chimarrha) (hom. of C. armata Navés) [DR of the Congo]
Chimarra auripilis Navds, 1933 (Chimarrha) [Niger]
Chimarra berghei Marlier, 1951 (Chimarrha) [DR of the Congo]
Chimarra beylaensis Gibon, 1986 [Guinea]
Chimarra blahniki Johanson, 2010 [Madagascar]
Chimarra calidopectoris Wahlberg, Espeland & Johanson, 2014 [Malawi]
Chimarra deksamensis Malicky, 1999 [Yemen]
Chimarra dioni Gibon, 1986 [Guinea]
Chimarra goedefroitae Gibon, 2016 [Madagascar]
Chimarra isbal Malicky, 2015b [Madagascar, Nosy Be]
Chimarra lacroixi Navds, 1921 (Chimarrha) [}, Madagascar]
Chimarra lomor Malicky, 2015b [Madagascar, Nosy Be]
Chimarra lupialae Jacquemart, 1961 (Chimarrha) (the fallax subgroup?) [DR of the Congo]
Chimarra mayottensis Johanson & Mary, 2009 [Madagascar, Mayotte Island]
*Chimarra multisensillata sp. nov. [Tanzania]
Chimarra philipponi Gibon, 1986 [Guinea]
Chimarra saganeitina Navis, 1932 (Chimarrha) [Ethiopia]
Chimarra sylvestris Gibon, 1985 (the georgensis subgroup?) [Ivory Coast]
Chimarra tamsi Mosely, 1936 (Chimarrha) [Sao Tome]
Chimarra zoria Mosely, 1939 (Chimarrha) [Uganda]

*Described or redescribed in this article.
**Species unassigned to subgroup are either based on females, inadequately illustrated, morphologically isolated from
other species, known only from Madagascar or other islands, or some combination of above.

Species descriptions

The marginata Group

The first characterization of evolutionary relationships in the genus Chimarra was pro-
vided by Ross (1956), who used exemplars at hand to characterize various lineages. One
of the lineages characterized was the digitata type, based on a species collected from
India. Characters of especial note were the reduction of the sensilla of the lateral lobes
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of tergum X to exactly two and the development of a membranous mesal lobe of tergum
X. Ross noted that some ancestral form with the same character set invaded the New
World to give rise to the many species lineages found there. Usage of the name, as the
digitata lineage, was continued by Blahnik (1998) in a revision of New World species
of the subgenus Chimarra, partly because of an agreement that American species of the
subgenus were closely related to Asian species. The digitata group was more formally
characterized and discussed by Blahnik et al. (2009, 2012), in describing new species
of Chimarra from Borneo and Vietnam. However, specific membership in the group
was deferred, except for the taxa directly treated. It was already realized that Chimarra
marginata, as the type species for the subgenus Chimarra, might be a more appropri-
ate species around which to characterize this group, since it also possesses many of its
defining characters. In contrast, some species assigned to the subgenus Chimarra, both
in Asia and Africa, have more plesiomorphic characters. This is the first formal recogni-
tion of the marginata Group as a lineage within the subgenus Chimarra, as distinct from
more plesiomorphic lineages in the same subgenus, which are assigned to other species
groups. The group name more or less replaces the digitata group, as previously char-
acterized (Blahnik et al. 2009, 2012), although somewhat more broadly defined and
encompassing a wider number of taxa from throughout Asia, Australia, Africa, and the
New World. A number of these have been referred to various species groups in previous
regional literature, which are here recognized as subgroups within the marginata Group.

The first, and most useful, character defining the marginata Group is that the 2A
vein of forewing has a crossvein to 1A (2A apparently forked apically). This character
would appear to be a primitive character state; the probability that it is a secondary
and rederived character state was discussed by Blahnik et al. (2012). Outside of the
marginata Group, it only regularly occurs in the subgenus Chimarrita of the New
World. Other taxa within Chimarra, including the subgenera Curgia and Otarrha, but
also the ssudai, minuta, and georgensis Groups of the subgenus Chimarra, have both the
2A and 3A veins looped to the 1A, that of the 3A distal to the 2A. Thus, no crossvein
is apparent. Some homoplasy occurs, as might be expected for a character reversal,
but appears to be very infrequent. An example of this may be the type species for the
subgenus Curgia, the wings of which were illustrated by Flint (1998: fig. 5) and clearly
have a crossvein present between the 1A and 2A veins of the forewing. However, an ex-
amination of species from all of the species groups of the subgenus recognized by Flint,
including other species in the same species group as the type species for the subgenus,
revealed no other examples of this.

A character usually used to define the subgenus Chimarra, and diagnostic when it
occurs, is for the Rs vein of the forewing to be inflected or curved. The character state
is found in C. marginata, in which it is particularly pronounced, and also commonly
occurs in many other species of the group. However, it is generally acknowledged to
be absent in species of the georgensis Group, which, partly on this basis, were assigned
to the genus Chimarrhafra by Lestage (1936). The conclusion drawn from this is that
an inflection of the Rs vein is not a synapomorphy for the entire subgenus but must
have arisen within some lineages. Blahnik et al. (2009, 2012) used the presence of an
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inflection or loop in the Rs vein of the forewing as one character defining the digitara
group, here reassigned to the marginata Group. The difficulty of applying this char-
acter was commented on by Wahlberg and Johanson (2014), who found a loop or
inflection of the Rs vein of the forewing to be frequently absent in many of the taxa
assigned to the marginata Group, based on the primary character defining the group
(a crossvein between the anal veins), as discussed above. The discussion below is meant
to address this issue.

The presence of an inflected Rs vein is often accompanied by other character
state changes and can be useful for assessing relationships within the subgenus when
the characters are considered in combination. Characters frequently occurring in the
marginata Group, in addition to a sinuously inflected Rs vein, include a distinct
sclerotized node, either at the point of inflection or extending into the cell below. The
R, and/or base of the M vein may also be sinuously inflected. Often, the basal fork
of the discoidal cell also is thickened, and the fork loses its strict symmetry. Other
character changes that are commonly associated with this character development
include a change of the s crossvein to a character state in which it is pigmented
and more evidently developed, rather than unpigmented or hyaline and weakly
developed, and the movement of the 7 crossvein of the forewing to a position more
proximal than the s and 7-7 crossveins, thus making the chord no longer linear. These
associated character states are found in C. marginata (Fig. 4) and are also both common
and widespread in other species of the marginata Group throughout its geographic
distribution. However, in various taxa of the marginata Group, the Rs vein may be
rather weakly inflected, or may even appear to be almost straight, either reflecting a
more primitive state in those taxa, or a character reversal. Probably both explanations
apply in different cases. Part of the difficulty, in this case, may be in the application
or assignation of a character state, especially when the wing is mounted on a slide.
At least a slight tendency for the Rs vein to be bowed outward from the plane of the
wing seems to be inherent in the entirety of the subgenus Chimarra, including even
species of the georgensis Group, in which the vein is generally characterized as being
straight. The same is true of the minuta Group from Asia. In the tsudai Group of Asia,
an inflection is generally noticeable, but is variable. Other associated characters states
discussed above may sometimes occur, either within or among these groups. These are
probably parallel developments.

Described species of the marginata Group have been placed into various sub-
groups, as listed below. A number of species from Africa are difficult to assign to sub-
group, based on literature descriptions and illustrations. Most are probably members
of the marginata Group. Some may represent additional subgroups not represented by
species from Ghana and Tanzania.

The cara subgroup

Included species. Chimarra bispinosa Gibbs, 1973; and C. cara Mosely, 1936.
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Members of this subgroup have the same generalized features that characterize
the marginata Group, but the m crossvein of the forewing is more or less continuous
with the 7-7 and s crossveins, although strongly angled; thus, it is not displaced
proximally as in most described species in the marginata Group as a whole. A similar
character state occurs in the leza subgroup, discussed below. Like members of the
kenyana subgroup, the species have a tergum X with lateral lobes that are simple
(neither divided, nor with ventral periphallic processes) and have two sensilla at
the apex of a digitate lobe that emerges either basally or midlaterally. Members of
both of these groups also have a relatively short ventral process on sternum IX. The
species of the cara subgroup are characterized by short rounded inferior appendages,
with a pronounced cusp on the mesal surface, and also by an angular preapical
projection on tergum X. The latter is a relatively common feature in various species
of the subgenus Chimarra, also found in various Asian, American, and other African
species, and may represent a primitive or plesiomorphic character for the marginara
Group as a whole. If so, the character has been lost in many lineages. The species
placed here have two small and more or less symmetrically placed endothecal spines,
but the endotheca seems to lack a very distinctly textured region or tract with
minute spines.

In the molecular analysis of species in the genus Chimarra by Wahlberg and
Johanson (2014), C. calidoperoris Wahlberg, Espeland & Johanson was a close taxon
to C. bispinosa, also included in their study. Although we do not question the relative
placement of the taxa in their study, the characters presented in the description of the
C. calidopectoris are not completely congruent with the definition of the cara subgroup,
as defined here. We therefore prefer to defer placement of C. calidopectoris. Perhaps it
would be better treated in a subgroup of its own.

Chimarra bispinosa Gibbs, 1973
Fig. 6A-F

Chimarra bispinosa Gibbs, 1973: 367, figs 8-10.
Chimarra bispinosa Gibbs: Gibon 1985: 28 (distribution: Ivory Coast).

Material examined. GHaNA — Brong Ahafo Reg. ® 24'7'19; Kintampo, Saunders
Waterfall; 8°05'23"N, 1°41'50"W/; 19 June 1993; JS Amakye & ] Kjerandsen leg.;
light trap; ZMBN e 18; same collection data as for preceding except 13 Feb. 1993;
J Kjerandsen leg.; sweep net; ZMBN. — Central Reg. ® 43399 Q; Kakum Forest
Reserve; 5°21'N 1°22"W; 8-15 June 1994; T Andersen leg.; Malaise trap; ZMBN
® 131%; same collection data as for preceding except 8 Nov. 1994; light trap; ZMBN.
— Eastern Reg. ® 1J; Boti Falls; 6°11'40"N, 0°13'05"W; 24 Feb. 1993; JS Amakye
& ] Kjerandsen leg.; light trap; ZMBN e 1&; same collection data as for preced-
ing; UMSP e 1&; Kibi, Subri stream; 6°10'N, 0°33"W; 5 Nov. 1993; ] Kjerandsen
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leg.; light trap; ZMBN. — Volta Reg. ® 29 Q; Wi, Agumatsa waterfall, station # 1%
7°07'29"N, 0°35'31"E; 5-14 Mar. 1993; JS Amakye & ] Kjerandsen leg.; Malaise
trap; ZMBN @ 1469 %; same collection data as for preceding except 12-21 Now.
1993; J Kjerandsen leg.; ZMBN e 233 same collection data as for preceding except
station # 1%; 11-14 Mar. 1993; JS Amakye & ] Kjerandsen leg.; ZMBN o 844,
same collection data as for preceding except 12-21 Nov. 1993; ] Kjerandsen leg.;
ZMBN @ 33339 ?; same collection data as for preceding except station # 3%; 4-13
Mar. 1993; JS Amakye & ] Kjerandsen leg.; ZMBN ® 19; same collection data as for
preceding except 11-20 Nov. 1993; J Kjerandsen leg.; ZMBN @ 13 same collection
data as for preceding except station # 3%; 4—7 Mar. 1993; JS Amakye & ] Kjerandsen
leg.; UMSP @ 22643959 Q5 same collection data as for preceding except station #
3; 10 Mar. 1993; JS Amakye & J Kjerandsen leg.; light trap; ZMBN @ 195 same
collection data as for preceding; UMSP e 1 13334389 Q; same collection data as for
preceding except 17 Nov. 1993; ] Kjerandsen leg.; ZMBN e 1419Q; same collection
data as for preceding except station # 6; 11 Mar. 1993; JS Amakye & ] Kjerandsen
leg.; ZMBN @ 2295 same collection data as for preceding except 20 Nov. 1993; ]
Kjerandsen leg.; ZMBN.

Diagnosis. The two species included in this subgroup are very similar. The differ-
ences, as evident from the original illustrations, lie mostly in the shape and length of
the lateral lobes of tergum X, the relative shape of the apices of these lobes, as well as
in the more bulbous bases of the phallic spines in C. bispinosa. It is also possible that
the overall shape of the inferior appendages in C. cara are slightly more rounded. The
specimen illustrated here (Fig. 6A—F) most closely conforms to C. bispinosa and we
have identified it as such. Any minor differences from the original illustration should
not be accorded significance, at least until the variation within the two known species
of the subgroup is better assessed.

Redescription. Adult. Overall color (in alcohol) light brown, appendages paler, head
and prothorax slightly darker (anterior and posterior setal warts pale and contrasting).
Head short and rounded (postocular parietal sclerite short). Palps relatively short; maxillary
palp with 1* segment very short (approximately as long as wide), 2™ segment short (slightly
> 2x 1%), apex with cluster of ~ 12 stiff setae, 3 segment moderately elongate, distinctly
longer than 2", 4* segment short (shorter than 2™), 5% segment slightly longer than 3.
Forewing length: male, 5.5-7.0 mm; female, 6.5-7.5 mm. Fore- and hind wings with
forks I, II, III, and V present. Forewing with R somewhat sinuous, stem of Rs inflected
at past midlength, with distinct node at inflection, extending into cell below, basal fork of
discoidal cell distinctly enlarged, fork asymmetric, length of cell slightly > 2x width, fork
I subsessile, fork II sessile, 7 crossvein diagonal, intersecting discoidal cell at fork I, chord
nearly linear (s and 7-m, crossveins linear, 7 crossvein diagonal, continuous with 7-), s
pigmented (like wing), 7-72 and 7 hyaline, 2A with crossvein, (apparently forked apically
to 1A and 3A). Hind wing with R narrowly parallel to subcosta, forks I and II subsessile,
fork I1I distal and relatively wide, anal loop small and incomplete (not joining 1A). Forelegs
with apical tibial spur short; male with foretarsi unmodified, claws small and symmetrical.
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Figure 6. Chimarra bispinosa Gibbs, & genitalia A lateral B dorsal, segments IX and X C inferior
appendage, ventral D inferior appendage, dorsal E inferior appendage, oblique lateral F phallus, lateral.
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Male genitalia. Segment VIII relatively short, tergum wider dorsally, sternum
without posteroventral projection. Segment IX, in lateral view, short, with anteroven-
tral margin weakly, angularly inflected in basal 1/4, concavely narrowing dorsally; ter-
gum very short dorsally, with short anterior apodemes; dorsal margin very narrow,
but continuous mesally between apodemes; posterior margin with inferior appendages
mounted relatively high on segment, below mid-height, margin very weakly produced
below preanal appendages, basally with short, subtriangular, posteriorly projecting,
ventral process; anterior margin of sternum subtruncate as viewed dorsally or ven-
trally, slightly concave mesally. Lateral lobes of tergum X short and simple in form,
without periphallic processes, each lobe with short, acute, preapical lateral projection,
basally with very short, digitate process with 2 apical sensilla; mesal lobe of tergum X
membranous and divided mesally, continuous with sclerotized lateral lobes. Preanal
appendages short and knob-like, slightly flattened, membranous basally. Inferior ap-
pendage very short and rounded apically, with weak basal inflection, marginally with
elongate setae; as viewed ventrally or caudally, with distinct cusp on mesal surface
and very short, mesally directed, basodorsal process. Phallic apparatus relatively short,
phallobase tubular, with usual basodorsal expansion, ventral margin slightly bulging,
with weakly sclerotized ventral projection; endotheca with two short and nearly sym-
metrically positioned spines, each with enlarged base, membrane not or only weakly
textured, phallotremal sclerite complex not evident.

Distribution. Ghana, Ivory Coast.

The fallax subgroup

Included species. ? Chimarra bettinae Marlier & Marlier, 1982; C. calundoensis Marlier,
1965; C. dybowskina Navias, 1931; C. elga Mosely, 1939; C. falcifera Jacquemart, 1966;
C. fallax (Ulmer, 1912); C. jacquemarti sp. nov.; C. lanceolata sp. nov.; C. lejea Mosely,
1948; C. mauritania Jacquemart, 1967; C. robynsi (Jacquemart, 1967); C. togoana
(Ulmer, 1907); and C. travei Jacquemart, 1963.

The fallax subgroup of Chimarra was first proposed by Gibon (2018), who also
gave a preliminary list of species. The list of included species is somewhat enlarged
here, and several species synonymized. A number of described species, particularly
those with an upturned, acute, sclerotized tergum X and ventral periphallic processes,
are very similar to one another. Available illustrations and descriptions make it difficult
to identify the species confidently, since the species were never treated comparatively,
nor were the characters useful in diagnosing similar species discussed. This is compli-
cated by what seems to be a certain degree of intraspecies variability. The subgroup is
obviously in need of a revision, including examination of material from throughout
Africa and also holotype specimens. Ideally, the two should be done in conjunction
with one another, but this is outside the scope of the current paper. The following
taxonomic treatment of species from Ghana and Tanzania, which includes many of
the morphological forms represented in the literature, is offered in lieu of a formal
revisionary treatment and to simplify the identification of known species. In the pro-
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cess, we have synonymized some of the described species. It is possible that a future
comprehensive revisionary study will reveal that one or more of these forms should
be resurrected. As it stands, however, existing names serve little purpose in allowing
taxonomists to identify species. The interim taxonomy presented here is meant to lead
to a more stable and meaningful use of names.

Species of the fallax subgroup are characterized by an elongate ventral process on
segment IX, which is distinctly flattened apically so that the apex appears more or less
acute in lateral view and rounded in ventral view. The ventral surface of the apex is
often roughened and more or less file-like or rasp-like. Most species have the dorsal
margin of segment IX obsolete (membranous), as in the minima subgroup. Also, the
posteroventral margin of sternum VIII is distinctly projecting, in at least the major-
ity of species, and the length of this segment is quite short. The ventral projection of
sternum VIII should probably not be interpreted as a ventral process. This character
was used to assign some species to this subgroup, rather than to the ruficeps subgroup,
which seems to be closely related. The lateral lobes of tergum X, in many of the species,
are formed into curved, usually upright, spine-like, and distinctly sclerotized lobes. In
at least some instances, it is obvious that these lobes bear the pair of sensilla usually
found on the lateral lobes of species of the marginata Group of Chimarra. However,
in addition to these spine-like lobes, there are paired ventral processes, referred to here
as periphallic processes, but whether they originated by a lateral division of the lateral
lobes of tergum X, or represent de novo outgrowths from the periphallic membrane is
uncertain; in some species these are almost completely ventral to the phallic apparatus
and fused basally, but usually with the apices separated, thus providing a ventral source
of support for phallus. The prominent development of these processes in some species
of the subgroup seems to have a correlation with the greatly projecting ventral apex of
the phallobase, which also characterizes some species. In the species from Mauritius,
C. mauritania Jacquemart and C. fravei Jacquemart, the periphallic processes are less
developed, but distinct, and in C. togoana (Ulmer) and C. lanceolata sp. nov., and also
in species of the ruficeps subgroup, inferred to be the sister taxon of the fa/lax subgroup,
tergum X is divided from the posterior margin into dorsal and ventral lobes, possibly
suggesting the origin of the periphallic processes.

The subgroup is probably most closely related to the C. ruficeps subgroup and the
placement of individual species in one group or the other may be equivocal in some
cases. The ruficeps subgroup also has species with an elongate ventral process on seg-
ment IX, but the apex of the process is broadened, as viewed laterally, and usually
has its ventral margin formed into a pad of short, stiff setae or spines. Most described
members of the ruficeps subgroup have a similar coloration, with a yellowish or orang-
ish colored head and thorax, contrasting with darker wings. However, color attributes
are difficult to ascertain in specimens that have been in alcohol for some time and may
not be consistent for all members of the group. Species of the ruficeps subgroup also
lack a ventral projection from sternum VIII.

In the study by Wahlberg and Johanson (2014), species that we have assigned to
the two subgroups placed among species of Chimarra from Australia and the Pacific
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Islands, as separate clades in the parsimony analysis and as sister clades in the Bayes-
ian analysis. Additional undetermined or undescribed species of the clades were also
included in their study. The species from Australia and the Pacific Islands otherwise
constituted a monophyletic group. Despite the overall support for this placement in
their Bayesian analysis, the inclusion of these two African clades within the Australian
lineage should probably be considered a hypothesis requiring further confirmation.
Nevertheless, the relative proximity of the two clades in the analysis can probably be
taken as an indication of their relationship to one another.

Chimarra calundoensis Marlier, 1965
Fig. 7A-E

Chimarra calundoensis Marlier, 1965: 26, fig. 1.

Material examined. GHana — Central Reg. ® 18; Kakum Forest Reserve; 5°21'N
1°22"W; 8—15 Nov. 1994; T Andersen leg.; Malaise trap; UMSP.

Diagnosis. Phallobase with ventral apex greatly produced and strongly bent, apex
rounded; phallic spines both rather short; inferior appendage tapered, bent, acute
apically, cusps of ventromesal margin not evident in lateral view.

Chimarra calundoensis is most similar to and most likely to be confused with either
C. dybowskina or C. falcifera. However, diagnoses of other species in the subgroup
should be considered to eliminate other possibilities. Chimarra calundoensis resembles
C. dybowskina in having the apicoventral lobe of the phallobase strongly bent and in
having the dorsal lobe of the inferior appendages at least somewhat bent. It differs
in that the ventral apex of the phallobase is rounded, rather than subtruncate, and
the dorsal lobes of the inferior appendages are more tapering and less distinctly
bent. Additionally, the phallic spines are slightly shorter than in C. dybowskina. We
considered synonymizing C. falcifera Jacquemart with C. calundoensis; it seems to differ
primarily in having the ventral apex of the phallobase less distinctly bent. However, the
illustration of the hind wing of C. falcifera provided by Jacquemart (1966b: fig. 7C)
indicates an absence of fork III. This is not the case in C. calundoensis, or any other
species of the fallax group investigated. Individual, sometimes unilateral, variations
in venational forking are not particularly unusual. The matter should probably be
investigated before a synonymy is made.

Redescription. Adult. Color of head, prothorax, and appendages (in alcohol) yel-
lowish, mesothorax, body, and spurs yellowish brown. Head relatively short (postocu-
lar parietal sclerite < 1/2 diameter of eye). Palps relatively short; maxillary palp with 1+
segment very short (approximately as long as wide), 2™ segment relatively short (< 3x
1%), apex with small cluster of stiff setae, 3" segment only slightly longer than 2, 4*
segment very short (shorter than 2™), 5 segment subequal to 3. Forewing length:
male, 5.4 mm. Fore- and hind wings with forks I, II, III, and V present. Forewing
with R, sinuous, stem of Rs inflected at past midlength (with distinct small node at
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Figure 7. Chimarra calundoensis Marlier, § genitalia A lateral B dorsal, segments IX and X € inferior
appendage and periphallic processes, caudal D caudal E phallus, lateral.
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inflection), basal fork of discoidal cell distinctly enlarged, fork asymmetric, length of
cell -~ 2x width, fork I strongly subsessile, fork II sessile, 7 crossvein diagonal, inter-
secting discoidal cell at past midlength, just before fork I, s and 7-m, crossveins linear,
m crossvein more proximal, s pigmented (like wing), 7-m and m crossveins hyaline, 2A
with crossvein (apparently forked apically to 1A and 3A). Hind wing with R, narrowly
parallel to subcosta, forks I and fork II subsessile, fork III distal and relatively wide,
anal loop small. Forelegs with apical tibial spur short; male with tarsi unmodified,
claws small and symmetrical.

Male genitalia. Segment VIII with sternum relatively short, ventrally with distinct
projection from posterior margin, tergum wider, expanded dorsally (- 2x width of
sternum at base). Segment IX, in lateral view, with anteroventral margin moderately
produced, anterior margin with angular inflection in ventral ¥4, weakly concave and
narrowing dorsally; tergum very short dorsally, with short anterior apodemes, obsolete
mesally between apodemes; posterior margin nearly linear; ventral margin sloping,
more or less linear, with elongate, narrow ventral process at approximately midlength,
apex of process acute as viewed laterally, rounded as viewed ventrally, apicoventral
surface of ventral process roughened and file-like; anterior margin of sternum, as
viewed dorsally or ventrally, subtruncate, slightly concave mesally. Lateral lobes of
tergum X formed into dorsally curved, sclerotized, spine-like processes, bearing two
preapical sensilla; mesal lobe of tergum X membranous, moderately elongate; ventrally
with strongly projecting, paired, sclerotized, periphallic processes, subtending phallic
apparatus. Preanal appendages short and knob-like, constricted basally, membranous
basally, but fused laterally to periphallic processes. Inferior appendage with pronounced
basal inflection, apex dorsally inflected and strongly narrowing, somewhat posteriorly
curved, apex acute; as viewed ventrally, with weakly sclerotized, angular projections
or cusps near base and before midlength, projections not or scarcely evident in lateral
view; mesal surface without projections or ridges. Phallic apparatus with phallobase
tubular, with usual basodorsal expansion, apicoventral margin very strongly projecting,
sclerotized, strongly ventrally deflected, apex of ventral projection more or less evenly
rounded, as viewed laterally; endotheca with two relatively short and asymmetrically
positioned spines, membrane textured with small spines, phallotremal sclerite complex
composed of short rod and ring structure.

Distribution. Angola, Democratic Republic of the Congo, Ghana.

Chimarra dybowskina Navis, 1931
Fig. 8A-E

Chimarrha dybowskina Navis, 1931: 123-124, fig. 61.

Chimarra dybowskina Navis: Fischer 1961: 59; Malicky 2015b: 41 (text), 44 (figure)
(distribution: Madagascar); Gibon 2018: 121-122, figs 3A, 5, (distribution: Bur-
kina Faso, Guinea, Ivory Coast, Madagascar, Mali, Togo).

Chimarra divergena Gibbs, 1973: 367-369, figs 5-7. Syn. nov.
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Chimarra caboverdensis Nybom, 1960: 1-3, figs A-G. Syn. nov.

Material examined. Care VErRDE ® 1(J; Brava, Faja d’ Agua; 100 m a.s.l; 17 Feb.
2007; E Aistleitner leg.; UMSP. GHana — Central Reg. 1&4; Kakum Forest Re-
serve; 5°21'N, 1°22"W; 8 Nov. 1994; T Andersen leg.; light trap; ZMBN. — Eastern
Reg. 13195 Kibi, Subri stream; 6°10'N, 0°33"W; 5 Nov. 1993; J Kjzrandsen leg.;
light trap; ZMBN. — Volta Reg. ® 1&8; Hohoe, Matvin Hotel; 7°09'43"N, 0°28'31"E;
11 Nov. 1993; J Kjerandsen leg.; at lighty ZMBN o 3995 Wi, Agumatsa water-
fall, station # 3; 7°07'29"N, 0°35'31"E; 11-20 Nov. 1993; ] Kjerandsen leg.; Malaise
trap; ZMBN @ 1@; same collection data as for preceding except station # 6; ZMBN
® 29 ?; same collection data as for preceding except station # 7; ZMBN @ 19; same
collection data as for preceding except station # 8; ZMBN @ 533159 @; same collec-
tion data as for preceding except station # 3; 17 Nov. 1993; light trap; ZMBN e 19;
same collection data as for preceding except station # 6; 11 Mar. 1993; JS Amakye &
J Kjerandsen leg.; ZMBN @ 12; same collection data as for preceding except 20 Nov.
1993; ] Kjerandsen leg.; ZMBN e 18; same collection data as for preceding; UMSP
® 1339Q; same collection data as for preceding except station # 10; 19 Nov. 1993;
ZMBN e 33349 Q; same collection data as for preceding except station # 12; 16
Nov. 1993; ZMBN e 19; same collection data as for preceding; UMSP.

Diagnosis. Phallobase with ventral margin greatly produced and strongly bent, apex
enlarged and subtruncate, dorsal margin slightly upturned; phallic spines both moder-
ately elongate and narrow; inferior appendage with dorsal projection abruptly narrowed,
nearly uniform in width and distinctly bent, apex acute, ventromesal cusps of inferior
appendage often both evident in lateral view (character possibly variable or inconsistent).

Chimarra dybowskina is most similar to C. calundoensis, C. falcifera, and
C. jacquemarti sp. nov. The species are best distinguished by differences in the shape
and inflection of the dorsal lobe of the inferior appendages, and by the shape of the
apex and inflection of the apicoventral projection of phallobase, as well as in the
relative length of the phallic spines. Like both C. calundoensis and C. jacquemarti, the
ventral apex of the phallobase is very strongly bent; the apex of the structure is more
truncate than in C. calundoensis, but bent slightly upward, rather than downward, as in
C. jacquemarti. The dorsal process of the inferior appendages is generally more uniform
in width and more strongly bent in C. dybowskina than in the other species, and the
cusps of the mesal surface are more likely to be evident in lateral view. The phallic
spines are comparable in length to those of C. jacquemarti, but slightly longer than in
either C. calundoensis or C. falcifera.

Our illustration closely matches that presented by Gibon (2018), which was based
on the holotype of C. dybowskina Navds from the Democratic Republic of the Congo.
We are less convinced that the illustration of C. dybowskina presented by Malicky
(2015b) from Nosy Bé, Madagascar is the same species, although admittedly close. The
inferior appendage in his illustration has the general shape and form of C. dybowskina,
but the ventral projection of the phallobase is not as strongly deflexed and the apex is
rounded, rather than truncate.
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Figure 8. Chimarra dybowskina Navis, & genitalia A lateral B dorsal, segments IX and X C inferior
appendage, caudal D tergum X and periphallic process, right caudal E phallus, lateral.
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Chimarra divergena Gibbs, described from Ghana, has enough of the significant
features of C. dybowskina to be considered a synonym, especially the strongly deflexed
ventral projection of the phallobase, with its apex subtruncate and slightly upturned.
There was no available illustration of C. dybowskina when it was published. The pri-
mary difference is that the mesal cusps of the inferior appendage are not apparent in
lateral view in the illustration of C. divergena. The difference seems too minor to war-
rant species status. Chimarra caboverdensis is undoubtedly also a synonym, based on
the structure of the ventral apex of the phallobase, which, in the illustration of the type,
is clearly truncate apically, with the apex slightly upturned. Examination of a specimen
collected from Cabo Verde revealed no distinctive differences from C. dybowskina.
Pending further evidence of its species status, we prefer to consider C. caboverdensis
Nybom to also be a synonym of C. dybowskina Navis.

Redescription. Adult. Overall color (in alcohol) yellowish brown, head and
prothorax not lighter, spurs slightly darker. Head relatively short (postocular parietal
sclerite ~ 1/2 diameter of eye). Palps relatively elongate; maxillary palp with 1% segment
very short (approximately as long as wide), 2" segment moderately elongate (- 4x 1%),
apex with small cluster of stiff setae, 3" segment slightly longer than 2™, 4" segment
short (- 1/2 length of 3"), 5% segment clongate, slightly shorter than 3* and 4*
combined. Forewing length: male, 5.0-6.0 mm; female 5.5-6.5 mm. Fore- and hind
wings with forks I, II, III, and V present. Forewing with R very slightly sinuous, stem
of Rs weakly inflected at past midlength (without distinct node at inflection), basal fork
of discoidal cell slightly asymmetric, length of cell - 2x width, fork I slightly subsessile,
fork 1II sessile, 7 crossvein diagonal, intersecting discoidal cell at past midlength, just
before fork I, s and 7-m, crossveins linear, 7 crossvein more proximal, s pigmented (like
wing), 7-m and m crossveins hyaline, 2A with crossvein (apparently forked apically
to 1A and 3A). Hind wing with R, narrowly parallel to subcosta, fork I and fork II
subsessile, fork III relatively distal, anal loop small. Forelegs with tibial spur distinct;
male with foretarsi unmodified, claws small and symmetrical.

Male genitalia. Segment VIII with sternum short, ventrally with distinct ventral
projection, tergum somewhat wider, expanded dorsally. Segment IX, in lateral view, with
anteroventral margin moderately produced, anterior margin with angular inflection at ap-
proximately ventral %, concavely narrowing dorsally; tergum narrow dorsolaterally, with
short anterior apodemes, obsolete mesally between apodemes; posterior margin nearly
linear; ventral margin sloping, more or less linear, with elongate, narrow ventral process,
apex of process acute as viewed laterally, rounded as viewed ventrally, apicoventral surface
of ventral process roughened and file-like; anterior margin of sternum subtruncate as
viewed dorsally or ventrally, slightly concave mesally. Lateral lobes of tergum X formed
into dorsally curved, sclerotized, spine-like processes, bearing two preapical sensilla; dor-
sum of tergum X moderately elongate, membranous; tergum ventrally with strongly pro-
jecting, paired, sclerotized, periphallic processes, subtending phallic apparatus. Preanal ap-
pendages short and knob-like, constricted basally, fused laterally to periphallic processes.
Inferior appendage with pronounced basal inflection, apex dorsally inflected and strongly
narrowed, distinctly posteriorly curved, apex acute; as viewed ventrally, with distinct
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sclerotized projections near base and before midlength, generally evident in lateral view;
mesal surface without projections or ridges. Phallic apparatus with phallobase tubular,
with usual basodorsal expansion, apicoventral margin sclerotized, strongly deflexed and
projecting, apex enlarged, subtruncate, with dorsal margin slightly upturned; endotheca
with two relatively elongate, asymmetrically positioned spines, membrane textured with
small spines, phallotremal sclerite complex composed of short rod and ring structure.

Distribution. Burkina Faso, Cape Verde, Democratic Republic of the Congo,
Ghana, Guinea, Ivory Coast, Madagascar, Mali, Togo.

Chimarra elga Mosely, 1939
Fig. 9A-D

Chimarrha elga Mosely, 1939: 300-301, figs 20-23.
Chimarra elga Mosely: Fischer 1971: 209.

Material examined. Democratic RepusLic Or Tae Conco @ 33 3; South Kivu, CRSN
Lwiro, Kabindi, Guest House, Site 3; 2°14.270'S, 28°42.907'E; 1.668 m a.s.L.; 27 Sept.
2005; UMSP e 135 same collection data as for preceding except 19 Apr. 2006; UMSP

Diagnosis. Chimarra elga is another species in the fallax subgroup belonging to
the complex of species with spine-like dorsolateral lobes of tergum X and a phallobase
with a projecting and deflexed ventral apex. Among these, C. elga is easily diagnosed
by the relatively short, flexed dorsal process of its inferior appendage. It is included in
the current paper mostly for comparative purposes.

Redescription. Adult. Overall color (in alcohol) yellowish brown, vertex of head
darker than setal warts. Head relatively short (postocular parietal sclerite < 1/2 diameter
of eye). Palps moderately elongate; maxillary palp with 1% segment very short (approxi-
mately as long as wide), 2™ segment moderately elongate (- 3x 1%), apex with small
cluster of stiff setae, 3" segment slightly longer than 2™, 4® segment short (- 1/2 length
of 3), 5" segment subequal to 3. Forewing length: male, 5.7-6.6 mm. Fore- and hind
wings with forks I, II, III, and V present. Forewing with R slightly sinuous, stem of
Rs inflected at past midlength (with distinct node at inflection, not extending into cell
below), basal fork of discoidal cell enlarged, slightly asymmetric, length of cell ~ 2 1/2x
width, fork I distinctly subsessile, fork II sessile, 7 crossvein diagonal, intersecting dis-
coidal cell at past midlength, just before fork I, s and -7, crossveins linear, m crossvein
more proximal, s pigmented (like wing), -7 and  crossveins hyaline, 2A with cross-
vein (apparently forked apically to 1A and 3A). Hind wing with R, narrowly parallel
to subcosta, forks I and II subsessile, fork III relatively distal, anal loop small. Forelegs
with tibial spur distinct; male with foretarsi unmodified, claws small and symmetrical.

Male genitalia. Segment VIII with sternum relatively short, ventrally with distinct
ventral projection, tergum somewhat wider, expanded dorsally. Segment IX, in lateral
view, with anteroventral margin moderately produced, anterior margin with rounded
projection at approximately ventral %, concavely narrowing dorsally; tergum short
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Figure 9. Chimarra elga Mosely, & genitalia A lateral B dorsal, segments IX and X C inferior appendage,
ventral/caudal D phallus, lateral.
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dorsolaterally, with prominent anterior apodemes, obsolete mesally between apodemes;
posterior margin widening below preanal appendages, nearly linear to ventral margin;
ventral margin, with elongate, narrow ventral process, apex of process acute as viewed
laterally, rounded as viewed ventrally, apicoventral surface of ventral process roughened
and file-like; anterior margin of sternum subtruncate as viewed dorsally or ventrally, not
or only slightly concave mesally. Lateral lobes of tergum X formed into dorsally curved,
sclerotized, spine-like processes, bearing two preapical sensilla; dorsum of mesal lobe of
tergum X moderately elongate, membranous; tergum ventrally with strongly project-
ing, paired, sclerotized, periphallic processes, subtending phallic apparatus. Preanal ap-
pendages short and knob-like, constricted basally. Inferior appendage with pronounced
basal inflection, apex dorsally inflected, apex of inflection relatively short and strongly
narrowed, distinctly posteriorly curved, apex acute; as viewed ventrally, with distinct
sclerotized projections near base and before midlength, evident in ventral view, basal
projection not evident in lateral view; base very strongly rounded and relatively short;
mesal surface without projections or ridges. Phallic apparatus with phallobase tubular,
with usual basodorsal expansion, apicoventral margin sclerotized, strongly deflexed and
projecting, apex slight enlarged and rounded; endotheca with two moderately elongate,
asymmetrically positioned spines, membrane textured with small spines, phallotremal
sclerite complex composed of short rod and ring structure and small apical sclerite.
Distribution. Democratic Republic of the Congo, Kenya.

Chimarra fallax (Ulmer, 1912)
Fig. 10A-E

Wormaldia fallax Ulmer, 1912: 84-85, figs 5-8a.

Chimarrha fallax (Ulmer): Marlier 1959 (distribution: Sao Tomé); Fischer 1961: 59;
Fischer 1971: 210.

Chimarra lukawei Jacquemart, 1961a: 40, fig. 27a. Syn. nov.

Chimarra lukawei Jacquemart: Jacquemart, 1961b: 230; Jacquemart 1966a: 49,
fig. 14A-B; Wahlberg and Johanson 2014: 437-439, figs 1-3; Gibon 2018: 123
124, figs 1B, 3B-D, 5 (distribution: Madagascar).

Chimarra lukawaei [sic] Jacquemart: Morse 2021 [also, many online taxonomic re-

sources using the Trichoptera World Checklist as a source].
Chimarra sp. AK: Gibon & Elouard, 1996: 510.

Material examined. Gaana — Central Reg. ® 28013419 Q; Kakum Forest Reserve;
5°21'N, 1°22"W; 8-15 Nov. 1994; T Andersen leg.; Malaise trap; ZMBN o 1319;
same collection data as for preceding; UMSP. — Western Reg. ® 59 ©; Ankasa Game
Production Reserve; 5°15'N, 2°37"W; 6-12 Dec. 1993; T Andersen & ] Kjerandsen
leg.; Malaise trap; ZMBN e 18 same collection data as for preceding except 9 Dec.
1993; light trap; ZMBN.
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Diagnosis. Inferior appendage short and rounded apically; phallobase with ven-
tral apex short and only weakly projecting, not enlarged apically; phallic spines both
relatively elongate and narrow, differing in length; periphallic processes fused mesally,
comparatively narrow and weakly developed; posteroventral margin of sternum VIII
distinctly projecting.

Within the fallax subgroup, the distinguishing feature of this species is the rela-
tively short inferior appendages with apices that appear rounded in lateral view. The
only evident difference in the illustrations provided for C. fallax and that of C. lukawei
is the more prominent dorsal spine-like projections of tergum X in C. fallax. The dif-
ference is minor, and we do not consider it to be of species-level significance.

Within the group of taxa assigned to the fallax subgroup with a spine-like modifi-
cation to the lateral lobes of tergum X, it is the only species in which the ventral apex
of the phallobase is weakly or only moderately projecting; the periphallic processes are
also much less developed than in the other species. Thus, it probably represents a basal
species of this clade.

Redescription. Adult. Overall color (in alcohol) yellowish brown, appendages
slightly paler. Head relatively short (postocular parietal sclerite < 1/2 diameter of eye).
Palps relatively short; maxillary palp with 1% segment very short (approximately as long
as wide), 2™ segment moderately elongate, apex with small cluster of stiff setae, 3" seg-
ment subequal to segment 2, 4* segment short (- 2 length of segment 2), 5* segment
subequal to 2™ or 3. Forewing length: male, 5.0-6.0 mm; female 5.5-6.5 mm. Fore-
and hind wings with forks I, II, III, and V present. Forewing with R, very sinuous,
stem of Rs inflected at past midlength (with distinct small node at inflection), basal
fork of discoidal cell distinctly enlarged, fork asymmetric, length of cell - 2x width,
forks I and II both subsessile, 7 crossvein diagonal, intersecting discoidal cell at past
midlength, s and 7-m, crossveins linear, 7 crossvein more proximal, s pigmented (like
wing), 7-m and m crossveins hyaline, 2A with crossvein (apparently forked apically to
1A and 3A). Hind wing with R, reduced, but evident, narrowly parallel to subcosta,
forks I and 1II strongly subsessile, fork III distal and relatively wide, anal loop small.
Forelegs with apical tibial spur short; male with tarsal claws unmodified, apical seg-
ments of tarsi narrow, claws small and symmetrical.

Male genitalia. Segment VIII with sternum relatively short, ventrally with distinct
projection from posterior margin, tergum slightly longer, expanded dorsally. Segment
IX, in lateral view, with anteroventral margin weakly produced, anterior margin with
angular inflection in ventral %, weakly concave and narrowing dorsally; tergum short
dorsolaterally, with short, rounded apodemes, obsolete mesally between apodemes; pos-
terior margin nearly linear; ventral margin sloping, more or less linear, with inferior ap-
pendages mounted high on segment (nearly midlaterally), basally with elongate, narrow
ventral process near base, apex of process acute as viewed laterally, rounded as viewed
ventrally, apicoventral surface of ventral process roughened and file-like; anterior margin
of sternum subtruncate as viewed dorsally or ventrally. Lateral lobes of tergum X formed
into short, narrow, sclerotized, dorsolaterally curved spine-like processes; dorsum of
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Figure 10. Chimarra fallax (Ulmer), a genitalia A lateral B dorsal, segments IX and X C inferior
appendage, dorsal D segment IX and inferior appendages, ventral E phallus, lateral.
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tergum X relatively short, membranous; tergum ventrally with relatively narrow, project-
ing, mesally fused, sclerotized, periphallic process, subtending phallic apparatus. Preanal
appendages short and knob-like, distinctly flattened, membranous basally, but fused lat-
erally to periphallic process. Inferior appendage relatively short, with pronounced basal
inflection, apex dorsally inflected, broadly rounded, cupped (concave on mesal surface);
as viewed ventrally, with weakly sclerotized projections near base and before midlength
(projections not evident in lateral view); mesal surface without projections or ridges.
Phallic apparatus with phallobase tubular, with usual basodorsal expansion, apicoventral
margin not, or only weakly, projecting; endotheca with two asymmetrically positioned
spines of moderate length, membrane textured with small spines, phallotremal sclerite
complex composed of short rod and ring structure, with small preapical sclerite.

Distribution. Cameroon, Democratic Republic of the Congo, Ghana, Madagas-
car, Sao Tomé.

Chimarra jacquemarti sp. nov.
http://zoobank.org/3ADE8459-D153-46E2-B49B-33EA58E171EC
Fig. 11A-D

Type material. Holotype. GHaNA — Central Reg. ® & (in alcohol); Kakum Forest Reserve;
5°21'N, 1°22"W/; 8-15 Nov. 1994; T Andersen leg.; Malaise trap; UMSP 000550005.

Diagnosis. Phallobase with ventral apex produced and strongly bent, extreme
apex enlarged and bent downward; both phallic spines narrow and elongate; inferior
appendage with apex strongly narrowed and only weakly bent, cusps of ventromesal
margin not evident in lateral view.

Although similar in overall morphology to other species in the fallax subgroup
with acute dorsal processes on tergum X, it is the only species in which the ventral
projection of the phallobase has its apex truncate, extending straight on its dorsal
margin, but distinctly hooked downward on its ventral margin. This species is most
similar to C. dybowskina. Both species are characterized by an elongate and strongly
bent ventral projection of the phallobase, which is slightly expanded and subtruncate
apically. However, as noted above, C. jacquemarti sp. nov. differs in that the apex of
the projection, in lateral view, is strongly compressed and bent down, with the dorsal
margin projecting straight, whereas C. dybowskina has the apex truncate or subtruncate,
with the dorsal margin bent upward. Although the phallic spines are relatively elongate
in both species, those in C. jacquemarti seem to be narrower and slightly more elongate.
The general shape of the inferior appendages is also somewhat different.

Description. Adult. Color of head, prothorax, and appendages (in alcohol) yellowish,
body and spurs yellowish brown. Head relatively short (postocular parietal sclerite < 1/2
diameter of eye). Palps relatively short; maxillary palp with 1% segment very short (ap-
proximately as long as wide), 2™ segment moderate in length (distinctly shorter than seg-
ment 3), apex with small cluster of stiff setae, 3* segment moderately elongate, 4* segment
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Figure 1. Chimarra jacquemarti sp. nov., & genitalia A lateral B caudal € inferior appendage, ventral
D phallus, lateral.

very short (- %2 length of segment 2), 5* segment subequal to segment 3. Forewing length:
male, 5.0 mm. Fore- and hind wings with forks I, II, III, and V present. Forewing with
R, very sinuous, stem of Rs inflected at past midlength (with distinct small node at in-
flection), basal fork of discoidal cell distinctly enlarged, fork asymmetric, length of cell -
2x width, fork I somewhat subsessile, fork II approximately sessile, 7 crossvein diagonal,
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intersecting discoidal cell at past midlength, just before fork I, s and 7-m, crossveins linear,
m crossvein more proximal, s pigmented (like wing), 772 and 7 crossveins hyaline, 2A
with crossvein (apparently forked apically to 1A and 3A). Hind wing with R reduced, but
evident, narrowly parallel to subcosta, forks I and II subsessile, fork III distal and relatively
wide, anal loop moderate in size. Forelegs with apical tibial spur prominent; male with
tarsal claws unmodified, apical segments of tarsi narrow, claws small and symmetrical.

Male genitalia. Segment VIII with sternum relatively short, ventrally with
distinct projection from posterior margin, tergum longer (- 2x length of sternum at
base). Segment IX, in lateral view, with anteroventral margin moderately produced,
anterior margin with angular inflection at approximately ventral %, slightly concave
and narrowing dorsally; tergum short dorsolaterally, with distinct apodemes, obsolete
mesally between apodemes; posterior margin nearly linear; ventral margin sloping,
more or less linear, with elongate, narrow ventral process near base, apex of process
acute as viewed laterally, rounded as viewed ventrally, apicoventral surface of ventral
process roughened and file-like; anterior margin of sternum subtruncate as viewed
dorsally or ventrally, slightly concave mesally. Lateral lobes of tergum X formed
into dorsally curved, sclerotized, spine-like processes, bearing two preapical sensilla;
dorsum of tergum X relatively short, membranous; tergum ventrally with strongly
projecting, paired, sclerotized, periphallic processes, subtending phallic apparatus.
Preanal appendages short and knob-like, distinctly flattened, membranous basally,
but fused laterally to periphallic processes. Inferior appendage with pronounced basal
inflection, apex dorsally inflected and strongly narrowing, slightly posteriorly curved,
apex acute; as viewed ventrally, with weakly sclerotized projection near base and
more strongly sclerotized projection before midlength, projections not or scarcely
evident in lateral view; mesal surface without projections or ridges. Phallic apparatus
with phallobase tubular, with usual basodorsal expansion, somewhat flared apically,
apicoventral margin very strongly projecting, sclerotized, and ventrally deflected,
apex of ventral projection, as viewed laterally, expanded, dorsal margin extending
almost straight, apex truncate, ventral margin distinctly downturned and acute, apex
strongly compressed and flattened as viewed ventrally or caudally; endotheca with
two elongate, narrow, and asymmetrically positioned spines, membrane textured with
small spines, phallotremal sclerite complex composed of short rod and ring structure.

Etymology. Chimarra jacquemarti, name used as a genitive, for S. Jacquemart, in
recognition of his substantial contributions to the description of African caddisflies,
including a number of species of Chimarra.

Chimarra lanceolata sp. nov.
http://zoobank.org/8FAOE7BC-98AE-4F16-98E4-57550C3CEAGE
Fig. 12A-E

Type material. Holotype. Grana — Volta Reg. ® ' (in alcohol); Wli, Agumatsa wa-
terfall, station # 3; 7°07'29"N, 0°35'31"E; 17 Nov. 1993, ] Kjerandsen leg.; light
trap; UMSP 000550006. Paratypes. GHana — Volta Reg. ® 24'J; same data as for
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holotype; ZMBN. — Central Reg. ® 1; Kakum Forest Reserve; 5°21'N, 1°22"Wj
8—15 Nov. 1994; T. Andersen leg.; Malaise trap; ZMBN.

Additional material. GHANA — Central Reg. @ 29 ©; Kakum Forest Reserve; 5°21'N
1°22"W; 8-15 Nov. 1994; T. Andersen leg.; Malaise trap, ZMBN @ 19; same collection
data as for preceding; UMSP. — Volta Reg. ® 12; Wi, Agumatsa waterfall, station # 5
7°07'29"N, 0°35'31"E; 12-15 Mar. 1993, JS Amakye & ] Kjerandsen leg.; Malaise trap;
ZMBN e 1?; same collection data as for preceding except station # 8% 4—7 Mar. 1993;
ZMBN e 19; same collection data as for preceding except station # 3; 10 Mar. 1993;
light trap; ZMBN e 49 Q; same collection data as for preceding except 18 Nov. 1993;
J Kjerandsen leg.; ZMBN. — Western Reg. ® 19; Ankasa Game Production Reserve;
5°15'N 2°37"Wj; 6-12 Dec. 1993; T Andersen & J Kjerandsen leg.; Malaise trap; ZMBN.

Diagnosis. Ventral process of segment IX incredibly elongate; tergum X without
spine-like dorsal projection, ventral part completely divided laterally, but not strongly
deflexed; inferior appendage mounted at approximately midheight on segment, far above
ventral process, dorsal apex strongly narrowed, acute apically, and also very strongly pos-
teriorly bent, ventral cusps visible in lateral view; phallobase with ventral apex extended
and sclerotized, but not bent or excessively produced; phallic spines both moderately
elongate and narrow; sternum VIII with posteroventral margin weakly produced.

Chimarra lanceolata is most readily identified by the very elongate ventral process
of segment IX; the character is so unusual that it would almost appear to be an aberrant
or mutation, but there is no evidence of this. Other characters, especially the overall
shape of the inferior appendages, are also distinctive for this species and thus it is un-
likely to be confused with any other species.

Description. Adult. Overall color (in alcohol) yellowish brown, appendages pal-
er, tibial spurs slightly darker. Head relatively short (postocular parietal sclerite ~ 1/2
length of eye). Palps moderately elongate; maxillary palp with 1% segment very short
(approximately as long as wide), 2™ segment short (- 2x 1), apex with small cluster
of stiff setae, 3" segment elongate, almost 2x 2™, 4" segment short (shorter than 2°),
5% relatively elongate (longer than 3'Y. Forewing length: male, 6.0-6.5 mm; female,
5.5-6.5 mm. Fore- and hind wings with forks I, II, III, and V present. Forewing with
R, somewhat sinuous, stem of Rs weakly inflected at past midlength, basal fork of
discoidal cell distinctly enlarged, fork slightly asymmetric, length of cell > 2x width,
fork I subsessile, fork II sessile, 7 crossvein diagonal, intersecting discoidal cell at past
midlength, just before fork I, s and -, crossveins linear, 7 crossvein more proximal,
s pigmented (like wing), 7-m and m crossveins hyaline, 2A with crossvein (apparently
forked apically to 1A and 3A). Hind wing with R, narrowly parallel to subcosta, forks
I and II subsessile, anal loop moderate. Forelegs with apical tibial spur distinct; male
with foretarsi unmodified, claws small and symmetrical.

Male genitalia. Segment VIII with sternum relatively short ventrally, with very
short, posteriorly-projecting ventromesal projection, tergum slightly longer than
sternum. Segment IX, in lateral view, with anteroventral margin distinctly produced,
anterior margin with very angular inflection in ventral %, almost linearly narrowing
dorsally; tergum very short dorsolaterally, with prominent apodemes, obsolete mesally
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Figure 12. Chimarra lanceolata sp. nov., & genitalia A lateral B dorsal, segments IX and X € inferior
appendage, ventral D inferior appendage, dorsal E phallus, lateral.
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between apodemes; posterior margin with obtuse angular projection at middle, at
insertion of inferior appendages, ventral margin with extremely elongate, narrow,
posteriorly-projecting, apically acute, ventral projection; anteroventral margin, as
viewed dorsally or ventrally, with very distinct mesal invagination. Lateral lobes of
tergum X relatively short, each divided midlaterally into short rounded dorsal lobe,
with two sensilla at midlength, and somewhat longer ventral lobe; mesal lobe of tergum
X short, membranous. Preanal appendages short and knob-like, constricted basally.
Inferior appendage with basal inflection and dorsal process; ventral margin with apex
acute, mesally curved, not strongly sclerotized; mesal margin below dorsal process with
very strongly sclerotized cusp, at least partially visible in lateral view; dorsal projection
elongated, narrow, apically acute, very strongly posteriorly bent. Phallic apparatus with
phallobase tubular, with usual basodorsal expansion, apicoventral margin with acute,
narrow, sclerotized projection, extending almost straight (not ventrally deflected).
Endotheca with two asymmetrically positioned spines of moderate length, membrane
textured with small spines, phallotremal sclerite complex composed of short rod and
ring structure with short apical sclerite.

Etymology. Chimarra lanceolata, used as an adjective, from the Latin lanceolatus,
meaning spear-like, and referring to lance-like ventral process of segment IX, reminis-
cent of the elongate lance used in medieval jousting tournaments.

Chimarra robynsi (Jacquemart, 1967)
Fig. 13A-E

Chimarrafra [sic] robynsi Jacquemart, 1967 (1966a): 49-51, fig. 15.
Chimarra robynsi (Jacquemart, 1967). Comb. nov.

Material examined. Tanzania — Tanga Reg. ® 185 West Usambara Mt., Mazumbai,
Kaputu Stream; 4°48'S, 38°30'E; 17-20 Nov. 1990; T Andersen leg.; Malaise trap;
UMSP.

Diagnosis. Phallobase with ventral apex greatly produced, but only weakly bent,
apex slightly enlarged and more or less rounded apically; phallic spines both relatively
short; inferior appendage relatively narrow overall, with dorsal projection narrow and ta-
pering, not or only scarcely bent, cusps of ventromesal surface not evident in lateral view.

We are somewhat unsure of our attribution of the specimen illustrated (Fig. 13A—
E) here to C. robynsi, especially considering their different provenance. However,
among the species of the fallax complex, it has the most slender inferior appendage,
with a very narrow dorsal process that is not, or scarcely, bent apically. The slightly
narrower dorsal process of the inferior appendage in the illustration by Jacquemart
can probably be attributed to a slight difference in the orientation of the specimen
when illustrated, as suggested by slightly rotating the specimen. Among the species of
the fallax subgroup with an elongate ventral apex to the phallobase, considered here,
C. robynsi has the apex least ventrally flexed or bent, possibly similar in this respect
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to C. faleifera, which was not available for comparison. As noted in the description
of C. calundoensis, the hind wing of C. falcifera was illustrated as lacking fork IIT
(Jacquemart 1966b: fig. 7C) which is not true of the specimen illustrated here, in
which the fork is prominent, as in Fig. 4B.

Redescription. Adult. Head, prothorax, and appendages (in alcohol) yellowish;
mesothorax and body yellowish brown, spurs slightly darker. Head relatively short
(postocular parietal sclerite ~ 1/2 diameter of eye). Palps moderately elongate; maxil-
lary palp with 1* segment slightly longer than wide, 2" segment moderately elongate
(- 3x 1%), apex with small cluster of stiff setae, 3 segment only slightly longer than 2,
4™ segment short (- 1/2 length of 3"), 5% segment subequal to 3*. Forewing length:
male, 7.1 mm. Fore- and hind wings with forks I, II, III, and V present. Forewing
with stem of Rs rather weakly inflected at past midlength, basal fork of discoidal cell
distinctly enlarged, length of cell -~ 2x width, fork I slightly subsessile, fork II sessile, »
crossvein diagonal, intersecting discoidal cell at past midlength, just before fork I, s and
r-m, crossveins linear, 7 crossvein more proximal, s pigmented (like wing), 7-m and m
crossveins hyaline, 2A with crossvein (apparently forked apically to 1A and 3A). Hind
wing with R narrowly parallel to subcosta, forks I and II subsessile, anal loop small.
Forelegs with apical tibial spur distinct; male with foretarsi unmodified, claws small
and symmetrical.

Male genitalia. Segment VIII with sternum relatively short, ventrally with dis-
tinct projection from posterior margin, tergum slightly longer. Segment IX, in lateral
view, with anteroventral margin moderately produced, anterior margin with angular
inflection in ventral %4, weakly concave and narrowing dorsally; tergum short dorsally,
with short anterior apodemes, obsolete mesally between apodemes; posterior margin
nearly linear; ventral margin sloping, more or less linear, with elongate, narrow ventral
process, apex of process acute as viewed laterally, rounded as viewed ventrally, apicov-
entral surface of ventral process roughened and file-like; anterior margin of sternum,
as viewed dorsally or ventrally, subtruncate, slightly concave mesally. Lateral lobes of
tergum X formed into dorsally curved, sclerotized, spine-like processes, with one or
two sensilla apically; mesal lobe of tergum X membranous, moderately elongate; ven-
trally with strongly projecting, paired, sclerotized, periphallic processes, subtending
phallic apparatus. Preanal appendages short and knob-like, constricted basally, fused
laterally to periphallic processes. Inferior appendage relatively slender and narrow, with
pronounced basal inflection, apex dorsally inflected and strongly narrowing, nearly
straight, apex acute; as viewed ventrally, with weakly sclerotized, angular projections
or cusps near base and before midlength, projections not evident in lateral view; mesal
surface without projections or ridges. Phallic apparatus with phallobase tubular, with
usual basodorsal expansion, apicoventral margin very strongly projecting, sclerotized,
weakly ventrally deflected, apex of ventral projection more or less rounded, as viewed
laterally; endotheca with two relatively short and asymmetrically positioned spines,
membrane textured with small spines, phallotremal sclerite complex composed of
short rod and ring structure and small apical sclerite.

Distribution. Democratic Republic of the Congo, Tanzania.
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Figure 13. Chimarra robynsi (Jacquemart), & genitalia A lateral B dorsal, segments IX and X € inferior
appendage, ventral D inferior appendage, caudal E phallus, lateral.



New African Chimarra species 85

Chimarra togoana (Ulmer, 1907)
Fig. 14A-E

Wormaldia togoana Ulmer, 1907: 4243, figs 61-63.
Chimarrha togoana (Ulmer): Ulmer 1931: 3.
Chimarra togoana (Ulmer): Fischer 1961: 71; Gibbs 1973: 67 (distribution: Ghana).

Material examined. GHaNA — Volta Reg. ® 13 29 9; Wli, Agumatsa waterfall, sta-
tion # 3; 7°07'29"N, 0°35'31"E; 17 Nov. 1993; ] Kjerandsen leg.; light trap; ZMBN
® 17; same collection data as for preceding; UMSP @ 39 Q; same collection data as
for preceding except station # 10; 11 Nov. 1993; ZMBN @ 1?; same collection data
as for preceding except 20 Nov. 1993; ] Kjerandsen leg.; UMSP.

Diagnosis. Chimarra togoana is a very distinctive species, readily identified by the
elongate, apically flared shape of its inferior appendages, with a distinctive mesal cusp
at approximately midlength, and the elongate ventral process of segment IX, which is
somewhat inflated apically, but apparently lacks the cluster of apicoventral spines char-
acteristic of species in the ruficeps subgroup. It is only provisionally placed in the fallax
subgroup since some of its characters could equally well be used to place it in the rufi-
ceps subgroup. Characters supporting the latter interpretation include the overall shape
of segment IX, which is strongly produced anteroventrally and has its ventromesal
margin concave, and the distinctly formed and enlarged dorsolateral apodemes of the
same segment. Characters supporting its placement in the fz/lax subgroup include the
posteroventral projection of segment VIII. It is also possible that it belongs to a lineage
basal to both of those subgroups. The rather simple tergum X, with an apicolateral cleft
on each of its lateral lobes, is probably a primitive character; it may be ancestral to both
subgroups, if the periphallic processes of the fallax subgroup had their origin as a cleft
in each of the lateral lobes of tergum X.

Redescription. Adult. Overall color (in alcohol) nearly uniformly yellowish
brown. Head relatively short (postocular parietal sclerite ~ 1/2 diameter of eye). Palps
relatively elongate; maxillary palp with 1* segment very short (approximately as long
as wide), 2™ segment short (- 3x 1%), apex with small cluster of stiff setae, 3 seg-
ment relatively elongate (nearly 2x 2"), 4* segment short (slightly shorter than 2°),
5% segment elongate (nearly as long as 3 and 4" combined). Forewing length: male,
6.2-7.0 mm; female, 6.5-7.5 mm. Fore- and hind wings with forks I, II, III, and
V present. Forewing with R somewhat sinuous, stem of Rs weakly inflected at past
midlength, without node at inflection, basal fork of discoidal cell not enlarged, fork
nearly symmetric, length of cell -~ 2x width, fork I slightly subsessile, fork II sessile,
7 crossvein diagonal, intersecting discoidal cell at past midlength, just before fork I, s
and r-m crossveins linear, 7 crossvein very distinctly more proximal, s pigmented (like
wing), 7-m and m crossveins hyaline. 2A with crossvein (apparently forked apically to
1A and 3A). Hind wing with R, narrowly parallel to subcosta, forks I and II strongly
subsessile, fork III distal and relatively wide, anal loop small. Foreleg with apical tibial
spur distinct; male with foretarsi unmodified, claws small and symmetrical.
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Figure 14. Chimarra rogoana (Ulmer), 3 genitalia A lateral B dorsal, segments IX and X € inferior

appendage, ventral D inferior appendage, dorsal E phallus, lateral.
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Male genitalia. Segment VIII relatively short, sternum with short, posteriorly
projecting, ventromesal projection, tergum slightly longer than sternum. Segment IX,
in lateral view, with anterior margin distinctly produced and rounded in ventral %,
dorsolaterally with prominent rounded apodemes, margin strongly convex between
apodemes; tergum continuous dorsally, forming deep, narrow emargination mesally
between apodemes; posterior margin broadly convex; posteroventral margin with elon-
gate, narrow, posteriorly-projecting, ventral process, apex of process slightly expanded.
Segment IX, in dorsal or ventral views, with anteroventral margin strongly concave.
Lateral lobes of tergum X short, each partially divided from posterior margin into dor-
sal and ventral lobes, dorsal lobe with two sensilla in basal half; mesal lobe of tergum X
very short, membranous. Preanal appendages short and rounded, somewhat flattened,
constricted basally. Inferior appendage, in lateral view, elongate, projecting, widened
and flared apically, distal margin subtruncate; appendage with prominent, sclerotized
mesal cusp at approximately midlength, visible in lateral view as notch on ventral
margin. Phallic apparatus with phallobase tubular, with usual basodorsal expansion,
apicoventral margin only weakly projecting, endotheca with three spines, one relatively
elongate, curved, and strongly sclerotized, other two relatively short, asymmetrically
positioned; phallotremal sclerite complex composed of short rod and ring structure
with small apical sclerite.

Distribution. Ghana, Togo.

The kenyana subgroup

Included species. Chimarra akana Gibbs, 1973; C. ambulansBarnard, 1934; C. baculifera
Marlier, 1965; C. chicapa Marlier, 1965; C. flavisera Wahlberg, Espeland & Johanson,
2014; C. intermedia Jacquemart, 1961; C. kenyana Ulmer, 1931; C. krugeri Jacquemart,
1963; C. longistylis Jacquemart & Statzner, 1981; C. morogoroensis sp. nov.; C. mulanjae
Wahlberg, Espeland & Johanson, 2014; C. mushuvae Marlier, 1951; C. pedaliotus sp.
nov.; C. psittacus Wahlberg, Espeland & Johanson, 2014; C. guaridspinosa Jacquemart &
Statzner, 1981; C. rhodesi Kimmins, 1957; C. saudia Malicky, 1986; C. somereni Marlier,
1951; C. szunyoghyi Olah, 1986; C. tanzaniensis sp. nov.; C. triangularis Kimmins, 1963;
C. triangularis occidentalis Gibon, 1985; C. trispina Jacquenart, 1961; C. uvirana Matrlier,
1951; and C. zombaensis Wahlberg, Espeland & Johanson, 2014.

General features of subgroup: tergum X with lateral lobes entire (or sometimes
cleft apically), with digitate process near dorsal margin bearing two sensilla, process
sometimes short. Inferior appendage with distinct basal inflection and mesal curvature,
variable in length, but generally relatively narrow, with variably modified apex; mesal
cusps absent. Ventral process of segment IX short, usually posteriorly projecting; the
shape of the ventral process and genital capsule is variable among species and often use-
fully diagnostic. Phallus often with a pair of symmetrically positioned spines.

The number of known species assigned to this subgroup is large. Although there
is considerable variation in the shape of the genital capsule, ventral process, phallic
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armature, etc., most species have a general similarity that readily allows them to be
placed in the subgroup. Distinguishing differences between some species are relatively
minor. A revision of the subgroup would be a useful contribution.

Chimarra akana Gibbs, 1973
Fig. 15A-E

Chimarra akana Gibbs, 1973: 366-367, figs 14-16.
Chimarra akana Gibbs: Marlier 1980: 62 (as possible synonym of C. kenyana Ulmer);
Gibon 1985: 25, figs 7, 12 (distribution: Ivory Coast).

Material examined. Grana — Eastern Reg. ® 47739 @; Kibi, Subri stream; 6°10'N,
0°33"Wj; 5 Nov. 1993; ] Kjerandsen leg.; light trap; ZMBN. — Volta Reg. ® 18 Kute,
River Menu; 7°22'N, 0°36'E; 11 Dec. 1990; JS Amakye leg.; light trap; ZMBN e 18,
Wi, Agumatsa waterfall, station # 2%; 7°07'29"N, 0°35'31"E; 8—-11 Mar. 1993; ]S Am-
akye & ] Kjerandsen leg.; Malaise trap; ZMBN e 158311295 same collection data
as for preceding except station # 3; 17 Nov. 1993; ] Kjerandsen leg.; light trap; ZMBN
® 1; same collection data as for preceding except station # 6; 11 Mar. 1993; JS Amakye
& J Kjerandsen leg.; ZMBN e 18; same collection data as for preceding except station
#10; 19 Nov. 1993; J Kjerandsen leg.; UMSP ® 103329 @; same collection data as
for preceding except station # 15; 5 Dec. 1993; ZMBN o 12; same collection data
as for preceding except station # 19; 9 Dec. 1993; ZMBN. — Western Reg. ® 1819;
Ankasa Game Production Reserve; 5°15'N, 2°37"W; 6-12 Dec. 1993; T Andersen & ]
Kjerandsen leg.; Malaise trap; ZMBN e 18 same collection data as for preceding ex-
cept 11 Mar. 1993; J Kjerandsen leg.; light trap; ZMBN @ 103339 ?; same collection
data as for preceding except 5-9 Dec. 1993; T Andersen & ] Kjerandsen leg.; ZMBN
® 13; same collection data as for preceding except 19 Dec. 1993; UMSP.

Diagnosis. Characters, in combination, that confirm the identification and can be
used to distinguish C. akana from other species in the subgroup include: the general
shape and length of tergum X and position and length of digitate dorsal process; overall
shape and length of inferior appendage and shape of apex in lateral view (orientation
of appendage is slightly more bowed outward in specimen from Ghana); general shape
of segment IX and length and shape of ventral process; details of phallus, especially the
pair of curved ventral spines and upturned dorsal apex of phallobase.

The form illustrated here (Fig. 15A-E) closely matches the illustration provided by
Gibon (1985: figs 7-8). As compared to the illustration of the species provided by Gibbs
(1973: fig.16), the apex of the inferior appendage appears to be more sinuate. This is prob-
ably a matter of the orientation of the structure when illustrated (more or less caudal in
the specimen illustrated by Gibon (1985: fig. 8), and more ventral in the specimen illus-
trated by Gibbs (1973: fig.16). For now, we accept Gibon’s illustration as representing this
species. Marlier (1980), who synonymized C. wittei Jacquemart with C. kenyana Ulmer,
also suggested that C. @kana may be synonym of this species. Both of these species would
have name priority over C. akana. Unfortunately, the illustrations provided for the species
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Figure 15. Chimarra akana Gibbs, & genitalia A lateral B dorsal, segments IX and X € inferior append-
age, caudal D phallus, lateral E phallus apex, ventral.

do not provide enough details to make an informed conclusion. The issue, including the

synonymy made by Marlier, should be addressed in a future revision of the subgroup.
Diagnostic features of C. akana include, in particular, the shape of the inferior ap-

pendages which are relatively narrow and strongly bowed, with the apex somewhat
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narrowed and upturned, as viewed caudally, with the relatively elongate dorsal sensilla-
bearing lobes of tergum X and the phallic armature, which includes a pair of ventrally
curved spines near the base of the endotheca and also a pair of very narrow spines apically,
in addition to the phallotremal sclerite complex. The dorsal margin of the phallobase is
also somewhat produced and upturned apically, but only weakly sclerotized, so the fea-
ture may not always be evident. As in all species of the kenyana subgroup, the shape of
the genital capsule and ventral process of segment IX are also important considerations in
making species determinations, even if these features are not absolutely consistent. Com-
pared to other species in the subgroup, C. akana has a relatively short segment IX, with
the anteroventral margin produced and a narrow, posteriorly projecting ventral process.

Redescription. Adult. Overall color (in alcohol) nearly uniformly yellowish
brown. Head relatively short (postocular parietal sclerite < 1/2 diameter of eye). Palps
moderately elongate; maxillary palp with 1% segment very short (slightly longer than
wide), 2 segment short (- 2x 1%), apex with small cluster of stiff setae, 3" segment
elongate (- 1%2 x 2™), 4™ segment short (slightly shorter than 2°9), 5* segment elongate
(subequal to 3"). Forewing length: male, 4.5-5.2 mm; female, 4.8—-5.8 mm. Fore- and
hind wings with forks I, II, III, and V present. Forewing with R, somewhat sinuous,
stem of Rs inflected at approximately midlength, with distinct node at inflection,
extending into cell below, basal fork of discoidal cell enlarged, fork asymmetric, length
of cell - 2x width, forks I and II slightly subsessile, 7 crossvein diagonal, intersecting
discoidal cell at past midlength, just before fork I, 7 crossvein proximal to s and r-m
crossveins, s pigmented (like wing), 7-m and 7 crossveins hyaline, 2A with crossvein
(apparently forked apically to 1A and 3A). Hind wing with R, narrowly parallel to
subcosta, forks I and II subsessile. Foreleg with apical tibial spur short; male with
foretarsi modified, claws enlarged, outer claw twisted and asymmetrical.

Male genitalia. Segment VIII relatively short, sternum and tergum subequal in
length. Segment IX, in lateral view, relatively short, anterior margin distinctly produced
and rounded in ventral %, dorsolaterally with broad, weakly developed, apodeme;
tergum continuous dorsally, forming concave excavation between lateral apodemes;
posterior margin very weakly produced below preanal appendage, widening ventrally to
level of inferior appendage; ventral margin rounded between anteroventral production
and inferior appendage, ventral process midway between, short, narrow, acute apically.
Segment IX, in dorsal or ventral views, with anteroventral margin deeply concave
mesally. Lateral lobes of tergum X relatively elongate, subtruncately rounded apically,
with moderately elongate, digitate, sensilla-bearing process from dorsal margin in basal
half; mesal lobe of tergum X elongate, membranous, somewhat shorter than lateral lobes.
Preanal appendages small, rounded, constricted basally. Inferior appendage, in lateral
view, relatively elongate, narrow, strongly dorsally flexed near base, apex somewhat
narrowed, rounded as viewed laterally, with sinuous dorsal inflection as viewed
caudally; appendage, in caudal view, very strongly mesally curved. Phallic apparatus
with phallobase tubular, with usual basodorsal expansion, apicoventral margin weakly
projecting, dorsal margin somewhat extended, weakly sclerotized, with apex slightly
upturned; endotheca with pair of prominent, symmetrical, ventrally curved spines
basoventrally, and pair of very narrow, needle-like spines apically; phallotremal sclerite
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complex composed of moderately elongate rod and ring structure, with relatively
elongate, paired apicolateral sclerites, each terminating in a distinct short spine.
Distribution. Ghana, Ivory Coast.

Chimarra eshowensis sp. nov.
http://zoobank.org/AB398DFA-9761-4F81-8D07-8CDD8D876EB8
Fig. 16A-F

Type material. Holotype. Souts Arrica ® &3 (pinned); KwaZulu-Natal, Eshowe, Mpushi-
ni Falls; 28°54.529'S, 31°26.858'E; 9 Jan. 2000; KM Kjer & R]J Blahnik leg; UMSP
000172258. Paratypes. SoutH Arrica ® 1339 @; same data as for holotype; UMSP

Diagnosis. Chimarra eshowensis sp. nov. is very similar to C. chicapa Marlier, de-
scribed from Angola. Both species are distinctive in having relatively short inferior
appendages, with their apices little modified and also in having paired, curved, dorsal
spines near the base of the endotheca; both were also collected near waterfalls. The
differences in the shape of segment IX, forming the genital capsule, length of the
dorsal sensilla-bearing processes of tergum X, and particularly the overall shape of the
inferior appendages and degree to which their apices are inturned apically, all suggest
the two are different species. The assessment is admittedly subjective. The collection of
specimens with intermediate character states from intervening areas might warrant a
reassessment of their species status.

Description. Adult. Overall color dark brown, including appendages, femurs
paler. Head relatively short and rounded (postocular parietal sclerite ~ 1/2 diameter of
eye). Palps relatively short; maxillary palp with 1% segment very short (approximately
as long as wide), 2™ segment relatively short (- 3x 1), apex with small cluster of stiff
setae, 3" segment slightly longer than 2", 4* segment short (- 1/2 length of 3%), 5*
segment subequal to 2™. Forewing length: male, 4.5-4.8 mm; female, 4.5-5.0 mm.
Fore- and hind wings with forks I, II, III, and V present. Forewing with R, somewhat
sinuous, stem of Rs weakly inflected at approximately midlength, with distinct node
at inflection, extending into cell below, basal fork of discoidal cell enlarged, fork very
asymmetric, length of cell - 2x width, fork I subsessile, fork II sessile, 7 crossvein
diagonal, intersecting discoidal cell at past midlength, just before fork I, 7 crossvein
proximal to s and 7-m crossveins, approximately midway between basal fork of M and
r-m crossvein, s pigmented (like wing), 7-7 and m crossveins hyaline, m very faint, 2A
with crossvein (apparently forked apically to 1A and 3A). Hind wing with R, narrowly
parallel to subcosta, forks I and II subsessile. Foreleg with apical tibial spur distinct;
male with foretarsi modified, claws enlarged, approximately symmetrical.

Male genitalia. Segment VIII relatively short, tergum slightly longer dorsally. Seg-
ment IX, in lateral view, relatively short, anterior margin distinctly, subangularly pro-
duced in ventral %, dorsolaterally with broadly rounded, rather weakly developed, ap-
odeme; tergum continuous dorsally, sclerotized region very short, nearly linear between
lateral apodemes; posterior margin very weakly produced below preanal appendage,
widening ventrally to level of inferior appendage; ventral margin with rather prominent,
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Figure 16. Chimarra eshowensis sp. nov., & genitalia A lateral B dorsal, segments IX and X € inferior
appendage, ventral D inferior appendage, dorsal E phallus, lateral F phallus apex, dorsal.
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posteriorly projecting, ventral process, length greater than width at base, apex subangu-
lar. Segment IX, in dorsal or ventral views, with anteroventral margin moderately, angu-
larly, invaginated mesally. Lateral lobes of tergum X, in lateral view, moderately elongate,
apices rounded, weakly sclerotized, dorsal margin with moderately elongate, posteri-
orly curved, digitate, sensilla-bearing process at approximately midlength; mesal lobe
of tergum X membranous, extending > 1/2 length of lateral lobes. Preanal appendages
small, rounded, and somewhat flattened, constricted basally. Inferior appendage, in lat-
eral view, relatively short, dorsally flexed near base, posteriorly recurved near apex, apex
not or very little narrowed, rounded as viewed laterally, subtruncate as viewed dorsally or
ventrally; appendage, in dorsal or ventral views, only moderately bowed or curved, apices
not more so, basomesally with distinct setae. Phallic apparatus with phallobase relatively
short, tubular, with usual basodorsal expansion, apicoventral margin not projecting;
endotheca, basodorsally, with pair of prominent, symmetrical, dorsally curved spines;
endotheca apically with paired membranous lobes, each terminating in tapering, mod-
erately sclerotized spine; phallotremal sclerite complex composed of moderately elongate
rod and ring structure, with elongate, paired, rather weakly sclerotized, dorsal sclerites.

Etymology. Chimarra eshowensis, used as an adjective and meaning “from Eshowe”
in reference to the place of origin of the holotype specimen.

Chimarra krugeri Jacquemart, 1963
Fig. 17A-E

Chimarra krugeri Jacquemart, 1963: 395-397, figs 48, 49.
Chimarra krugeri Jacquemart: Scott 1974: 244245, figs 22-24.

Material examined. Tanzania — Morogoro Reg. ® 18, Uluguru Mts, Kimboza Forest
Reserve, Ruvu River; 7°2'S, 37°47'E; 20 Oct. 1990, T Andersen leg.; sweep net; UMSP.

Diagnosis. The most diagnostic aspects of Chimarra krugeri, in combination,
include the very elongate lateral lobes of tergum X, with apices rounded and dorsal
margin more strongly sclerotized, and with a very elongate, digitate, sensilla-bearing
process basally; the single, very elongate phallic spine; the shape of segment IX, es-
pecially the subtriangular ventral process and prominent anterodorsal apodeme; and
the general shape of the inferior appendages, whose apices are somewhat broadened
or enlarged, as viewed laterally. The latter character will distinguish it from C. waensis,
C. baculifera, and C. camerunensis, all of which also have a basally broad, subtriangular,
ventral process on segment IX and elongate digitate processes on tergum X but have the
inferior appendages more or less uniformly narrow. Among the species of the kenyana
subgroup treated here, C. krugeri is unusual in having a very short discoidal cell in both
the fore- and hind wings, with very elongate forks I and II. It is most similar, in this
respect, to C. waensis, in which the characters are similar, but not quite as exaggerated.

Redescription. Adult. Overall color (in alcohol) nearly uniformly yellowish brown.
Head elongate (postocular parietal sclerite subequal in length to diameter of eye). Palps
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elongate; maxillary palp with 1 segment very short (slightly longer than wide), 2™ seg-
ment elongate (distinctly longer than 3™), apex with cluster of stiff setae, 3 segment
moderately elongate (normal), 4™ segment short (- 2x 1%), 5* segment elongate (subequal
to 3"). Forewing length: male, 5.9 mm. Fore- and hind wings with forks I, I, ITI, and V
present. Forewing with R, somewhat sinuous, stem of Rs short, inflected at approximately
midlength, with small node extending into cell below, discoidal cell very short, width sub-
equal to length, basal fork not enlarged, forks I and II (of both fore- and hind wings) very
elongate, forks petiolate, 7 crossvein diagonal, intersecting discoidal cell at approximately
midlength, 7~ crossvein of forewing slightly proximal to s, 72 crossvein proximal to 7-7z,
very near basal fork of M, 2A with crossvein (apparently forked apically to 1A and 3A).
Hind wing with R, narrowly parallel to subcosta, discoidal cell very small. Foreleg with
apical tibial spur short; male with foretarsi modified, claws enlarged and symmetrical.
Male genitalia. Segment VIII relatively short. Segment IX, in lateral view, rela-
tively short, anterior margin distinctly, subangularly, produced in ventral %, dorsolater-
ally with very prominent, broadly rounded apodeme, margin concave between; tergum
very short and narrowly sclerotized, but continuous dorsally, in dorsal view, forming
concave excavation between lateral apodemes; posterior margin obliquely and linearly
widened from preanal appendage to ventral process; ventral margin extended apically
to form very basally wide, weakly projecting, subtriangular ventral process. Segment
IX, in dorsal or ventral views, with anteroventral margin moderately concave mesally.
Lateral lobes of tergum X very elongate, subtruncately rounded apically, dorsal margin
distinctly sclerotized, basodorsally with elongate, posteriorly oriented, digitate, sensilla-
bearing process; lateral lobes, in dorsal view, narrowly parallel; mesal lobe of tergum X
membranous, nearly as long as lateral lobes, inconspicuous because of closely apposed
lateral lobes. Preanal appendages short, constricted basally, knob-like. Inferior append-
age, in lateral view, relatively elongate, narrow, strongly dorsally flexed near base, apex
distinctly widened, extreme apex weakly notched or bifid, noticeable in some orienta-
tions; appendage, in dorsal or ventral views, more or less uniformly mesally curved.
Phallic apparatus with phallobase broadly tubular, with usual basodorsal expansion,
apicoventral margin moderately projecting; endotheca with single, very elongate spine,
nearly as long as ventral margin of phallobase; phallotremal sclerite complex composed
of very short rod and ring structure, with small, paired apicolateral sclerites.
Distribution. Republic of South Africa, Tanzania.

Chimarra morogoroensis sp. nov.
http://zoobank.org/0B638A45-3548-4BFE-B932-00FEB3AGCA1C
Fig. 18A-E

Type material. Holotype. Tanzania — Morogoro Reg. ® & (in alcohol); Morogoro,
Teachers College; 6°49'S, 37°42'E; 12 Dec. 1990; T Andersen leg.; sweep net; UMSP
000550015. Paratype. Tanzania — Morogoro Reg. @ 18; same data as for holotype;
ZMBN.
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Figure 17. Chimarra krugeri Jacquemart, &' genitalia A lateral B dorsal, segments IX and X € inferior

appendage, ventral D inferior appendage, dorsal E phallus, lateral.
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Diagnosis. Chimarra morogoroensis is very similar to C. szunyoghyi Oléh, and we
are not completely sure that it is a distinct species. The inferior appendages, tergum
X, and the general form of segment IX and its ventral process are more or less identi-
cal in the two species. Like C. szunyoghyi and C. tanzaniensis sp. nov., the apex of the
inferior appendages is very distinctly developed and acute, more distinctly so in both
C. morogoroensis and C. szunyoghyi than in C. tanzaniensis, which usefully distinguishes
them. Differences between C. morogoroensis and C. szunmyoghyi are found mostly in
phallic structures. The differences, however, are qualitative and involve characters that
could function in isolating the two species. The primary differences are the elongate,
extensible dorsal lobe on the endotheca in C. szunyoghyi, with two small apical spines,
and the very much extended and sharply downturned ventral apex of the phallobase
in C. morogoroensis. In C. morogoroensis, the dorsal phallic lobe appears to be relatively
simple and much shorter, without apical spines, and in C. szunyoghyi, the ventral apex
of the phallobase is only very weakly developed and projecting. We consider the differ-
ences significant enough to warrant the recognition of two species.

Description. Adult. Overall color (in alcohol) medium brown, vertex of head darker
than setal warts. Head elongate (postocular parietal sclerite nearly as long as diameter of
eye). Palps relatively short, maxillary palp with 1* segment short (approximately as long as
wide), 2™ segment short (- 2x length of 1%), apex with small cluster of stiff setae, 3" elon-
gate (almost 2x length of 2™), 4™ segment short (shorter than 2°9), 5* segment elongate
(subequal to 3"). Forewing length: male, 5.9 mm. Fore- and hind wings with forks I, II, III,
and V present. Forewing with R, somewhat sinuous, stem of Rs inflected at approximately
midlength, with distinct node at inflection, extending into cell below, basal fork of discoi-
dal cell enlarged, very asymmetric, discoidal cell elongate, length greater than two x width,
forks I and II sessile, 7 crossvein diagonal, intersecting discoidal cell at past midlength, just
before fork I, 7~ crossvein nearly continuous with s, 72 crossvein proximal to s and 7-m
crossveins, slightly closer to 7-7 crossvein than basal fork of M, s pigmented (like wing),
r-m and m crossveins hyaline, very weakly developed, 2A with crossvein (apparently forked
apically to 1A and 3A). Hind wing with R, narrowly parallel to subcosta, forks I and 1T ap-
proximately sessile. Foreleg with apical tibial spur short; male with foretarsi not modified.

Male genitalia. Segment VIII relatively short, tergum slightly longer dorsally. Seg-
ment IX, in lateral view, moderate in length, anterior margin strongly, angularly pro-
duced ventrally, dorsolaterally with distinct rounded apodemes, margin strongly concave
between; tergum, in dorsal view, continuous between apodemes, but very short, forming
deeply concave excavation; posterior margin short dorsally, weakly, obtusely produced
below preanal appendages, more or less linearly widening ventrally to ventral process;
posteroventral margin with rather prominent, subtriangular, posteriorly projecting, ven-
tral process, length greater than width at base, apex acute. Segment IX, in dorsal or
ventral views, with anteroventral margin deeply concave mesally. Lateral lobes of tergum
X moderate in length, rounded apically, with very short, rounded, sensilla-bearing pro-
cess near dorsal margin at approximately midlength, ventrolaterally with compressed,
rounded projection, hardly evident in lateral view, but forming distinct rounded pro-
jection, as viewed dorsally; mesal lobe of tergum X membranous, short, only at base of
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Figure 18. Chimarra morogoroensis sp. nov., 4 genitalia A lateral B dorsal, segments IX and X C inferior
appendage, ventral D phallus, lateral E phallus, dorsal.
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lateral lobes. Preanal appendages short, rounded, constricted basally. Inferior appendage,
in lateral view, relatively narrow and short, dorsally flexed near base, with apex form-
ing very distinct spine-like projection, readily visible in both lateral and ventral views;
appendage, in dorsal or ventral views, moderately mesally curved, with short basomesal
enlargement at basal inflection, apex very prominent and spine-like, somewhat mesally
curved. Phallic apparatus with phallobase relatively short and tubular, with usual baso-
dorsal expansion, apicoventral margin forming a very distinct and strongly ventrally
curved projection, apex acute; endotheca membranous, without minute spines, but with
three very distinct, moderate elongate spines, one dorsomesal and two lateral, symmetri-
cally positioned; phallotremal sclerite complex composed of moderately elongate rod
and ring structure, with pair of distinct, narrow, curved, dorsolateral sclerites.
Etymology. Chimarra morogoroensis, used as an adjective and meaning “from
Morogoro” in reference to the town in Tanzania where this species was collected.

Chimarra pedaliotus sp. nov.
http://zoobank.org/E741B076-E7DD-46D8-88DB-29BAD6D1020D
Fig. 19A-G

Type material. Holotype. Grana — Volta Reg. ® ' (in alcohol); Wli, Agumatsa wa-
terfall, station # 12; 7°07'29"N, 0°35'31"E; 7 Mar. 1993; JS Amakye & ] Kjerandsen
leg.; light trap; UMSP 000550008. Paratypes. GHana — Volta Reg. ® 1J; same data
as for holotype except station # 10% 7-10 Mar. 1993; Malaise trap; ZMBN o 1}
same data as for holotype except station # 3; 10 Mar. 1993; light trap; ZMBN e 43}
same data as for holotype except 17 Nov. 1993; J Kjerandsen leg.; ZMBN o 23}
same data as for holotype except station # 6; 11 Mar. 1993; ZMBN e 1J; same data
as for holotype except 20 Nov. 1993; J Kjerandsen leg.; ZMBN e 18 same data as
for holotype except station # 10; 8 Mar. 1993; ZMBN @ 1; same data as for holotype
except station # 3; 12 Nov. 1993; ] Kjerandsen leg.; sweep net; ZMBN. — Eastern
Reg. ® 135 Boti Falls; 6°11'40"N, 0°13'05"W; 19 Nov. 1991; ] Amakye leg.; light
trap; ZMBN e 1J; Kibi, Subri stream; 6°10'N, 0°33'W; 5 Nov. 1993; ] Kjerandsen
leg.; light trap; ZMBN. CamerooN @ 2033195 Muguka, Victoria Division; 24-29
June 1949; B Malkin leg.; INHS o 23 & same collection data as for preceding; UMSP
® 15 Victoria, British Cameroons; May 1949; B Malkin leg.; INHS. NIGERIA
e 14; Cross River State, Ikom, Igoja Prov.; 6 Jan. 1949; B Malkin leg.; INHS.
Additional material. Guana — Eastern Reg. ® 29 9; Boti Falls; 6°11'40"N,
0°13'05"W; 19 Nov. 1991; JS Amakye leg.; light trap; ZMBN @ 19; same collec-
tion data as for preceding except 28 Oct.—4 Nov. 1994; T Andersen leg.; Malaise trap;
ZMBN e 89 ?; Kibi, Subri stream; 6°10'N, 0°33'"W; 5 Nov. 1993; J Kjerandsen leg.;
light trap; ZMBN. — Volta Reg. ® 2Q ©; Hohoe, Matvin Hotel; 7°09'43"N, 0°28'31"E;
11 Nov. 1993; ] Kjerandsen leg.; at light; ZMBN e 1&'; Fodoma, Nubui stream; 7 June
1995; T Andersen & J Kjerandsen leg.; light trap; UMSP @ 19; Wi, Agumatsa water-
fall, station # 3%; 7°07'29"N, 0°35'31"E; 4-7 Mar. 1993; JS Amakye & ] Kjerandsen
leg.; Malaise trap; ZMBN ® 19; same collection data as for preceding except station #
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9% UMSP @ 19; same collection data as for preceding except station # 4%; 7-10 Mar.
1993; ZMBN @ 59 Q; same collection data as for preceding except station # 3; 10 Mar.
1993; light trap; ZMBN @ 69 @; same collection data as for preceding except 17 Nov.
1993; J Kjerandsen leg.; ZMBN @ 19; same collection data as for preceding except sta-
tion # 6; 11 Mar. 1993; JS Amakye & J Kjerandsen leg.; ZMBN @ 2 © Q; same collec-
tion data as for preceding except 20.xi.1993; ] Kjerandsen leg.; ZMBN o 129 Q; same
collection data as for preceding except station # 10; 19 Nov. 1993; ZMBN e 309 ;
same collection data as for preceding except station # 12; 16 Nov. 1993; ZMBN.

Diagnosis. Inferior appendage relatively short, uniform in width in lateral view,
apex subacute in ventral view; ventral apex of phallobase expanded, laterally com-
pressed, and ventrally deflexed; phallus with pair of small, curved, symmetrically
placed spines; apex of lateral lobe of tergum X subacute.

Chimarra pedaliotus is similar to C. occidentalis Gibon but is easily diagnosed by
the very distinctive apex of the phallobase, which is enlarged and rounded, as viewed
laterally, and also strongly compressed. Specimens from Cameroon differed slightly
in the armature of the phallus, including phallic spines that tended to be bifid api-
cally and were also somewhat larger, and a more elongate apical spine. The differences
are rather minor and somewhat variable even in the material examined; on the other
hand, the overall similarity is significant. We do not consider the differences significant
enough to warrant varietal or species status. Future collecting may require a reassess-
ment of this conclusion.

Description. Adult. Overall color (in alcohol) yellowish brown. Head short and
rounded (length of postocular parietal sclerite ~ 1/2 diameter of eye). Palps relatively
short, maxillary palp with 1% segment very short (length subequal to width), 2™ seg-
ment relatively short (- 3x 1%), apex with small cluster of stiff setae, 3" segment slightly
longer than 2™, 4™ segment short (- 1/2 length of 3"), 5 segment short (subequal to
2°d). Forewing length: male, 3.8-5.0 mm; female, 4.5-5.5 mm. Fore- and hind wings
with forks I, II, III, and V present. Forewing with R, somewhat sinuous, stem of Rs
weakly inflected at approximately midlength, with node at inflection, extending into
cell below, basal fork of discoidal cell enlarged, fork very asymmetric, length of cell -
2x width, forks I and II slightly subsessile, 7 crossvein diagonal, intersecting discoidal
cell at past midlength, just before fork I, 7 crossvein proximal to s and 7-7 crossveins,
approximately midway between basal fork of M and r-m crossvein, s pigmented (like
wing), 7-m and m crossveins hyaline and very faint, 2A with crossvein (apparently
forked apically to 1A and 3A). Hind wing with R, narrowly parallel to subcosta, forks
I and II slightly subsessile. Foreleg with apical tibial spur short; male with foretarsi
modified, claws enlarged, outer claw twisted and asymmetric.

Male genitalia. Segment VIII moderately elongate, sternum and tergum subequal
in length. Segment IX, in lateral view, elongate, anterior margin strongly, subangularly
produced in ventral 1/3, dorsolaterally with distinct rounded apodeme, margin strongly
convex between; tergum, in dorsal view, continuous between apodemes, but very short,
forming deeply concave excavation; posterior margin nearly linear, slightly widening
ventrally; ventral margin with rather prominent, posteriorly projecting, ventral process,
length greater than width at base, apex subacute. Segment IX, in dorsal or ventral views,
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Figure 19. Chimarra pedaliotus sp. nov., & genitalia A lateral B dorsal, segments IX and X € inferior
appendage, ventral D inferior appendage, dorsal E phallus, lateral F phallus, dorsal G phallic armature,
dorsal, variant from Cameroon.
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with anteroventral margin deeply concave mesally. Lateral lobes of tergum X relative-
ly short, subacute apically, with moderately elongate, posteriorly projecting, digitate,
sensilla-bearing process near dorsal margin in basal half; mesal lobe of tergum X mem-
branous, - 1/2 length of lateral lobes. Preanal appendages short, rounded, constricted
basally. Inferior appendage, in lateral view, only moderately elongate, nearly uniform in
width, dorsally flexed near base, with small angular ventral projection at point of inflec-
tion, apex incurved and forming short, rounded projection, not visible in lateral view;
appendage, in dorsal or ventral views, uniformly and only moderately mesally curved.
Phallic apparatus with phallobase tubular, with usual basodorsal expansion, dorsal mar-
gin tapering and acute apically, but only weakly sclerotized, apicoventral margin forming
a broadly rounded and deflexed, laterally compressed and keel-like, sclerotized projec-
tion; endotheca relatively short and without minute spines, basally with pair of short,
curved, symmetrical, laterally emergent spines; phallotremal sclerite complex composed
of moderately elongate rod and ring structure, with narrow, paired, dorsolateral sclerites.

Etymology. Chimarra pedaliotus, as an adjective from the Greek pedaliotos, mean-
ing “with a rudder,” and referring to the keeled and somewhat rudder-like ventral apex
of the phallobase in this species.

Chimarra szunyoghyi Oldh, 1986
Fig. 20A-E

Chimarra szunyoghyi Oldh, 1986: 141-143, fig. 1A-D.

Material examined. Tanzania — Tanga Reg. ® 1&4; West Usambara Mts, Mazumbai,
Kaputu Stream; 4°48'S, 38°30'E; 26 Nov. 1990; T Andersen leg.; Malaise trap; UMSP
e 15; INHS.

Diagnosis. Chimarra szunyoghyi is very similar to C. morogoroensis sp. nov., as
discussed in the diagnosis for that species. Both species have general features of the
inferior appendages, tergum X, and the general shape of segment IX, including its
ventral process, nearly identical. The elongate, acute apical projection on the inferior
appendages is usefully diagnostic for both species, and differs from the similar, but
shorter, projection found in C. tanzaniensis sp. nov. The primary differences separating
C. szunyoghyi from C. morogoroensis are found in structures of the phallic apparatus
and include, especially, the elongate, extensible dorsal lobe on the endotheca, found
in C. szunyoghyi, which has a pair of small apical spines, and the very elongate and
strongly downturned ventral apex of the phallobase found in C. morogoroensis. The
dorsal lobe on the endotheca in C. morogoroensis is simpler, much shorter, and lacks
apical spines, and the ventral apex of the phallobase in C. szunyoghyi is much shorter.
The differences, while minor, are distinctive.

Redescription. Adult. Overall color (in alcohol) medium brown, vertex of head
darker than setal warts. Head elongate (postocular parietal sclerite nearly aslong as diam-
eter of eye). Palps relatively short, maxillary palp with 1* segment short (approximately
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as long as wide), 2™ segment short (- 2x length of 1%), apex with small cluster of stiff
setae, 3" elongate (almost 2x length of 2), 4™ segment short (shorter than 2%), 5%
segment elongate (slightly longer than 3). Forewing length: male, 5.1 mm. Fore- and
hind wings with forks I, II, III, and V present. Forewing with R, somewhat sinuous,
stem of Rs inflected at approximately midlength, with distinct node at inflection, ex-
tending into cell below, basal fork of discoidal cell enlarged, very asymmetric, discoidal
cell moderately elongate, length - 2x width, forks I and II slightly subsessile, 7 crossvein
diagonal, intersecting discoidal cell at past midlength, just before fork I, 7- crossvein
nearly continuous with s, 72 crossvein proximal to s and -7 crossveins, approximately
midway between basal fork of M and 7-m crossvein, s pigmented (like wing), -7 and
m crossveins hyaline, very weakly developed, 2A with crossvein (apparently forked api-
cally to 1A and 3A). Hind wing with R, narrowly parallel to subcosta, forks I and II
subsessile. Foreleg with apical tibial spur short; male with foretarsi apparently weakly
modified, claws symmetric, slightly enlarged.

Male genitalia. Segment VIII relatively short, tergum slightly longer dorsally.
Segment IX, in lateral view, moderate in length, anterior margin strongly, angularly
produced ventrally, dorsolaterally with distinct rounded apodeme, margin strongly
convex between; tergum, in dorsal view, continuous between apodemes, but very
short, forming deeply concave excavation; posterior margin short dorsally, weakly,
obtusely produced below preanal appendages, more or less linearly widening
ventrally to ventral process; posteroventral margin with rather prominent,
subtriangular, posteriorly projecting, ventral process, length greater than width at
base, apex acute. Segment IX, in dorsal or ventral views, with anteroventral margin
deeply concave mesally. Lateral lobes of tergum X moderate in length, rounded
apically, with very short, rounded, sensilla-bearing process near dorsal margin in
basal half, ventrolaterally with compressed, rounded projection, hardly evident in
lateral view, but forming distinct rounded projection, as viewed dorsally; mesal
lobe of tergum X membranous, short, and divided mesally, more extended laterally.
Preanal appendages short, rounded, constricted basally. Inferior appendage,
in lateral view, relatively narrow and short, dorsally flexed near base, with apex
forming very distinct spine-like projection, readily visible in both lateral and
ventral views; appendage, in dorsal or ventral views, moderately mesally curved,
with short basomesal enlargement at basal inflection, apex very prominent and
spine-like, somewhat mesally curved. Phallic apparatus with phallobase relatively
short and tubular, with usual basodorsal expansion, apicoventral projection short,
acute, only weakly projecting and deflexed; endotheca membranous, without
minute spines, but with very elongate, pleated, extensible, membranous lobe with
two short apical spines, endotheca also with three very distinct, moderately long
spines, one dorsomesal and two lateral, symmetrically positioned, extensible lobe,
when extended, as long or longer than ventral margin of phallobase; phallotremal
sclerite complex composed of moderately elongate rod and ring structure, with pair
of distinct, narrow, curved, dorsolateral sclerites.

Distribution. Tanzania.
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Figure 20. Chimarra szunyoghyi Oléh, 3 genitalia A lateral B dorsal, segments IX and X C inferior

appendage, ventral D inferior appendage, dorsal E phallus, lateral.
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Chimarra tanzaniensis sp. nov.
http://zoobank.org/C728A834-7039-47DE-AF50-D22EA22BCF22
Fig. 21A-E

Type material. Holotype. Tanzania — Tanga Reg. ® ' (in alcohol); West Usambara
Mts, Mazumbai, Kaputu Stream; 4°48'S, 38°30'E; 30 Oct. 1990-12 Feb. 1991; T
Andersen leg.; Malaise trap; UMSP 000550066. Paratypes. Tanzania — Tanga Reg.
® 1143} same data as for holotype; ZMBN @ 23'J'; same data as for holotype except
4-12 Feb.1991; UMSP @ 23 J; same data as for holotype except 5 Nov. 1990; sweep
net; ZMBN.

Diagnosis. Chimarra tanzaniensis probably has its overall closest similarity to
C. quadrispinosa Jacquemart & Statzner, particularly in the overall shape of segment
IX and inferior appendages, which have a very similar shape and acute, spine-like
apices. The apices of the inferior appendages also resemble C. szunyoghyi Olih, but are
not quite so pronounced as in that species. Differences from C. quadrispinosa include a
less produced posteroventral margin of segment IX, absence of distinct basomesal pro-
jections on the inferior appendages, and a different armature of the phallus. The four
spines of C. quadrispinosa, based on its illustration, seem to include two prominent,
symmetrically placed dorsal spines, which are common among various species of the
kenyana group, and two apical spines, possibly elements of the phallotremal sclerite
complex. The phallotremal sclerite complex of C. ranzaniensis also has elongate lateral
sclerites, but the dorsal spines in this species are very small and occur at the end of a
narrow membranous projection, much as that found in C. szunyoghyi. The overall dif-
ferences are significant enough to warrant the recognition of a new species.

Description. Adult. Overall color (in alcohol) dark brown. Head relatively short
(postocular parietal sclerite ~1/2 diameter of eye). Palps moderately elongate, maxil-
lary palp with 1% segment short (length slightly greater than width), 2*¢ segment short
(- 2x length of 1%), apex with small cluster of stiff setae, 3™ elongate (- 2x as long
as 2™), 4* segment short (shorter than 2™), 5* segment elongate (subequal to 3%).
Forewing length: male, 6.0-7.5 mm. Fore- and hind wings with forks I, II, III, and V
present. Forewing with R somewhat sinuous, stem of Rs inflected at approximately
midlength, with distinct node at inflection, extending into cell below, basal fork of
discoidal cell enlarged, fork asymmetric, discoidal cell elongate, length > 2x its width,
forks I and II sessile, 7 crossvein diagonal, intersecting discoidal cell at past midlength,
just before fork I, 7-m crossvein diagonal, continuous with s, 7 crossvein proximal to s
and 7-m crossveins, approximately midway between basal fork of M and 7-m crossvein,
s pigmented (like wing), 7-m and m crossveins hyaline, 2A with crossvein (apparently
forked apically to 1A and 3A). Hind wing with R, narrowly parallel to subcosta, forks
I and II subsessile. Foreleg with apical tibial spur short; male with foretarsi unmodified,
or nearly so, claws small and symmetrical.

Male genitalia. Segment VIII moderate in length, tergum slightly longer dorsally.
Segment IX, in lateral view, relatively elongate, anterior margin very strongly pro-
duced ventrally, forming rounded lateral projection in ventral 1/3, dorsolaterally with
distinct rounded apodeme, margin strongly concave between; tergum, in dorsal view,
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Figure 21. Chimarra tanzaniensis sp. nov., a genitalia A lateral B dorsal, segments IX and X € inferior

appendage, ventral D inferior appendage, dorsal E phallus, lateral, with dorsal detail of phallotremal
sclerite complex.

continuous between apodemes, but very short, forming deeply concave excavation;
posterior margin short dorsally, weakly produced below preanal appendages, more or
less linear to ventral process; posteroventral margin with prominent, moderately elon-
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gate, posteriorly projecting, ventral process, length > 2x width at base, apex acute. Seg-
ment IX, in dorsal or ventral views, with anteroventral margin deeply, angularly, con-
cave mesally. Lateral lobes of tergum X moderate in length, relatively wide, with apex
partially divided into rounded dorsal and ventral lobes, dorsal lobe with very short,
rounded, sensilla-bearing process in basal half; mesal lobe of tergum X membranous,
extending ~ 1/2 length of lateral lobes. Preanal appendages short, rounded, constricted
basally. Inferior appendage, in lateral view, relatively narrow and short, dorsally flexed
near base, with apex forming distinct, short, spine-like projection, visible in both later-
al and ventral views; appendage, in dorsal or ventral views, moderately mesally curved,
with distinct basomesal enlargement at basal inflection, apex narrowed and spine-like,
curvature more or less continuous with lateral margin of appendage. Phallic appara-
tus with phallobase moderate in length and tubular, with usual basodorsal expansion,
apicoventral margin with distinct, ventrally curved projection, apex acute; endotheca
membranous, without minute spines, but with narrow membranous dorsal lobe, with
small apical spine; phallotremal sclerite complex composed of moderately elongate rod
and ring structure, with pair of distinct, narrow, curved, dorsolateral sclerites.

Etymology. Chimarra tanzaniensis, used as an adjective and meaning “from
Tanzania,” in reference to the country of origin of the holotype specimen.

Chimarra triangularis occidentalis Gibon, 1985
Fig. 22A-G

Chimarra triangularis occidentalis Gibon, 1985: 27, figs 11-12.

Marterial examined. Grana — Western Reg. ® 1J; Ankasa Game Production
Reserve; 5°15'N, 2°37"W; 11 Dec. 1993; T Andersen & ] Kjerandsen leg.; light trap;
UMSP o 123399 Q; same collection data as for preceding except 5-9 Dec. 1993;
ZMBN e 19; same collection data as for preceding; UMSP o 33 & same collection
data as for preceding except 31 Apr. 1993; ] Kjerandsen leg.; ZMBN o 283 same
collection data as for preceding except 6-12 Dec. 1993; Malaise trap; ZMBN.

Diagnosis. Characters, in combination, that confirm the identification and can be
used to distinguish C. #riangularis occidentalis from the nominate subspecies and other
species in the subgroup include: the general shape of inferior appendages, shape of seg-
ment IX and ventral process, relatively short tergum X and length of sensilla-bearing
process, and presence of large apical phallic spine.

Chimarra triangularis occidentalis was considered a subspecies of C. triangularis
Kimmins when described by Gibon, probably because of the overall similarity between
the two forms in the shape of the inferior appendages, length of tergum X, and simi-
larity of its phallic armature. Kimmins described C. #riangularis as having two sets of
paired inclusions in the phallus and two single, unpaired inclusions. One of the sets
of paired inclusions and one of the unpaired inclusions seem to be elements of the
phallotremal sclerite complex, including a central rod and ring structure and paired
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lateral sclerites. The other inclusions include a set of small, paired spines, common in
members of the kenyana subgroup, and an unpaired apical spine-like sclerite. Gibon
described the subspecies based mainly on differences in the phallic armature, including
a larger unpaired spine than that found in the nominate form. We have used this as the
basis for identifying the form illustrated here as C. triangularis occidentalis (Fig. 22A—
G), in addition to its relatively proximate geographic location. The nominotypical
form was described from Ethiopia, on the other side of the African continent. The
apical spine is somewhat unusual, very lightly sclerotized, and appearing somewhat
feathered or striated. Its apical part appears wider in lateral view than in dorsal view,
suggesting that it is somewhat blade-like. We are uncertain about the species or varietal
status of this form, as distinct from the form described by Kimmins.

Chimarra triangularis occidentalis is most diagnostically recognized by the overall
shape of its inferior appendages, with its short tergum X and very short basal sensilla-
bearing process. Among species treated here it is probably most similar in these regards
to C. pedaliotus sp. nov., which is easily diagnosed by the very enlarged and compressed
ventral apex of its phallobase.

Description. Adult. Overall color (in alcohol) pale yellowish brown. Head rela-
tively elongate (length of postocular parietal sclerite nearly diameter of eye). Palps
relatively short, maxillary palp with 1** segment very short (length subequal to width),
2" segment short (- 3x 1%), apex with small cluster of stiff setae, 3" segment relatively
short (slightly longer than 2°), 4" segment short (shorter than 2™), 5* segment short
(subequal to 2™). Forewing length: male, 3.8—-4.5 mm; female, 4.7-5.2 mm. Fore- and
hind wings with forks I, II, III, and V present. Forewing with R, somewhat sinuous,
stem of Rs inflected at approximately midlength, with distinct node at inflection, ex-
tending into cell below, basal fork of discoidal cell enlarged, fork asymmetric, length
of cell - 2x width, forks I and II slightly subsessile, 7 crossvein diagonal, intersecting
discoidal cell at past midlength, just before fork I, 7 crossvein proximal to s and r-m
crossveins, s pigmented (like wing), 77 and m crossveins hyaline and very faint, 2A
with crossvein (apparently forked apically to 1A and 3A). Hind wing with R, narrowly
parallel to subcosta, forks I and II subsessile, fork III relatively terminal. Foreleg with
apical tibial spur short; male with foretarsi modified, claws enlarged, outer claw twisted
and asymmetric.

Male genitalia. Segment VIII moderately elongate, sternum and tergum sub-
equal in length. Segment IX, in lateral view, elongate, anterior margin greatly,
subangularly produced in ventral %, dorsolaterally with short rounded apodeme,
margin strongly concave between; tergum, in dorsal view, continuous between ap-
odemes, forming concave excavation; posterior margin weakly produced below prea-
nal appendages, extending more or less linearly to ventral process; ventral process
prominent, posteriorly projecting, length greater than width at base, apex rounded.
Segment IX, in dorsal or ventral views, with anteroventral margin deeply concave
mesally. Lateral lobes of tergum X moderate in length, rounded apically, each with
moderately elongate, posteriorly projecting, digitate, sensilla-bearing process on
dorsal margin at approximately midlength; mesal lobe of tergum X membranous,
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Figure 22. Chimarra triangularis occidentalis Gibon, &' genitalia A lateral B dorsal, segments IX and X

C inferior appendage, ventral D inferior appendage, dorsal E inferior appendage, oblique dorsal F phallus,
lateral, with dorsal detail of phallotremal sclerite complex G phallic spines, dorsal.
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somewhat shorter than the lateral lobes. Preanal appendages small, rounded, con-
stricted basally. Inferior appendage, in lateral view, moderately elongate, narrow,
nearly uniform in width, dorsally flexed near base, apex incurved and narrowed, in
dorsal/caudal views, forming short, subtruncate, weakly bifid, projection; append-
age, in dorsal or ventral views, strongly and uniformly curved, with short, rounded,
setose, basomesal projection. Phallic apparatus with phallobase moderately elongate,
tubular, with usual basodorsal expansion, dorsal margin somewhat projecting, but
only weakly sclerotized, apicoventral margin slightly projecting, extending nearly
straight; endotheca apparently without minute spines, but with two symmetrically
positioned spines and an additional large, unpaired, lightly sclerotized, mesal spine,
which is somewhat irregular, wider in lateral than in dorsal view; phallotremal scle-
rite complex composed of moderately elongate rod and ring structure, with narrow,
paired, dorsolateral sclerites.
Distribution. Ghana, Ivory Coast.

Chimarra waensis Gibon, 1985
Fig. 23A-E

Chimarra waensis Gibon, 1985: 26, figs 9-10.

Material examined. GHANA — Brong Ahafo Reg. ® 1%; Asubende, River Pru;
8°01'18"N, 1°01'58"W/; 24 Nov. 1990; JS Amakye leg.; light trap; ZMBN. — North-
ern Reg. ® 19; Sabari, Oti River; 9°17'41"N, 0°14'43"E; 22-24 Nov. 1991; JS Am-
akye leg.; Malaise trap; ZMBN. — Upper East Reg. ® 19; Nangodi, Nangodi Bridge;
10°51'48"N, 0°39'36"W/; 26 June 1993; JS Amakye leg.; light trap; ZMBN. — Volta
Reg. ® 19; Wi, Agumatsa waterfall, station # 12; 7°07'29"N, 0°35'31"E; 16 Now.
1993; J Kjerandsen leg.; light trap; ZMBN. — Western Reg. ® 29 @; Ankasa Game
Production Reserve; 5°15'N, 2°37"W; 6-12 Dec. 1993; T Andersen & ] Kjerandsen
leg.; Malaise trap; ZMBN @ 1%; same collection data as for preceding except 9 Dec.
1993; ] Kjerandsen leg.; light trap; UMSP e 18 same collection data as for preceding
except 31 Mar. 1993; J Kjerandsen leg.; light trap; UMSP @ 19; same collection data
as for preceding; ZMBN @ 79 @5 same collection data as for preceding except 8-10
Dec. 1993; T Andersen & ] Kjerandsen leg.; ZMBN.

Diagnosis. Characters, in combination, that confirm the identification and can
be used to distinguish C. waensis from other species in the subgroup include: length
and position of digitate process of tergum X; general shape and length of inferior ap-
pendage; subtriangular shape of ventral process of tergum X; the single, moderately
elongate phallic spine; and the curved, projecting apex of the phallobase. The anterior
margin of segment IX, in the original illustration of C. waensis (Gibon 1985: fig. 10), is
less sinuate than in our illustration. Particularly, the prominent dorsal apodeme is not
featured. This is more likely a deficit in the illustration than a genuine difference, since
the anterior contour of the segment, as illustrated in Fig. 23A, is not characteristic of
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any species of the kenyana subgroup. We consider the matching features sufficient to
justify the use of the name C. waensis to identify our specimen.

Both C. baculifera Matrlier and C. camerunensis Marlier are also very similar to
C. waensis, particularly in the general shape of the inferior appendages, which are
elongate and narrow, with a characteristic subtruncate apex. All of these species also
have elongated, curved, sensilla-bearing processes on the lateral lobes of tergum X,
and a similar, basally broad, subtriangular ventral process on segment IX. We initially
considered synonymizing all of these species. Restraint in doing so was based on the
very acutely angled anteroventral margin of segment IX in the original illustration of
C. baculiféra, and the very elongate phallic spine featured in the original illustration
of C. camerunensis. Since these kinds of differences are not usually attributable to in-
traspecific variation, a more critical evaluation, provided by comparison of holotype
specimens, ideally in the context of a formal revision of the entire subgroup, should
probably precede any synonymy.

Redescription. Adult. Overall color (in alcohol) pale yellowish brown. Head elon-
gate (postocular parietal sclerite slightly shorter than diameter of eye). Palps elongate;
maxillary palp with 1% segment very short (length subequal to width), 2™ segment
elongate (slightly longer than 3"), apex with cluster of stiff setae, 3" segment moder-
ately elongate (normal), 4™ segment short (- 2x 1), 5* segment elongate (subequal to
3). Forewing length: male, 5.7 mm; female, 4.5-5.0 mm. Fore- and hind wings with
forks I, I1, I1I, and V present. Forewing with R distinctly sinuous, stem of Rs inflected
at past midlength, with node extending into cell below, discoidal cell short, length
slightly greater than width, basal fork not enlarged, forks I and II sessile, 7 crossvein
diagonal, intersecting discoidal cell at approximately midlength, 7-m crossvein of fore-
wing diagonal, slightly proximal to s, 7 crossvein very faint, proximal to -, very near
basal fork of M, 2A with crossvein (apparently forked apically to 1A and 3A). Hind
wing with R, fused to subcosta basally, both veins intersecting wing margin, discoidal
cell short, forks I and II elongate, sessile. Foreleg with apical tibial spur short; male
with foretarsi unmodified, claws small and symmetrical.

Male genitalia. Segment VIII short, sternum and tergum subequal in length.
Segment IX, in lateral view, relatively short, anterior margin distinctly, subangularly,
produced in ventral %, dorsolaterally with very prominent, broadly rounded apodeme,
nearly as projecting as ventral production, margin concave between; tergum, in dorsal
view, very short and narrowly sclerotized, but continuous dorsally, or nearly so, forming
excavation between apodemes; posterior margin obliquely and somewhat convexly
widened from preanal appendage to ventral process; ventral process prominent,
subtriangular, wide basally, only weakly projecting. Segment IX, in dorsal or ventral
views, with anteroventral margin moderately, concavely excavated mesally. Lateral lobes
of tergum X elongate, subtruncately rounded apically, somewhat dorsally produced in
basal half, basodorsally with elongate, posteriorly oriented, digitate, sensilla-bearing
process; lateral lobes, in dorsal view, subparallel; mesal lobe of tergum X membranous,
approximately as long as lateral lobes. Preanal appendages short, constricted basally,
knob-like. Inferior appendage, in lateral view, elongate, narrow, nearly uniform in
width, distinctly dorsally flexed near base, apex slightly narrowed, forming subtruncate,



New African Chimarra species 111

Figure 23. Chimarra waensis Gibon, 3 genitalia A lateral B dorsal, segments IX and X € inferior
appendage, ventral D inferior appendage, dorsal E phallus, lateral.

weakly notched or bifid process; appendage, in dorsal or ventral views, more or less
uniformly mesally curved, curvature moderate. Phallic apparatus with phallobase
relatively short and tubular, with usual basodorsal expansion, apicoventral margin
distinctly projecting and deflexed, apex acute and even more strongly ventrally curved;
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endotheca with single, moderately elongate spine; phallotremal sclerite complex
composed of short rod and ring structure, with small, indistinct apicolateral sclerites.
Distribution. Ghana, Ivory Coast.

The leta subgroup

Included species. Chimarra amakyei sp. nov.; and Chimarra leta Mosely, 1936.

Characters tentatively used to define the group include an elongate, narrow ter-
gum X, with preanal appendages flattened and fused basally, sensilla of tergum X on
a rounded mesally directed process, nearly linear arrangement of the s, 7-m, and m
crossveins of the forewing, and lack of a basal inflection of the inferior appendages. The
latter two characters are probably plesiomorphic and also occur in the cara subgroup;
thus, they do not necessarily indicate a relationship between the two subgroups. They
are, however, unusual characters within the marginata Group as a whole. Like most
members of the fallax subgroup, the inferior appendages are mounted relatively high
above the ventral process of segment IX, which, however, is short, rather than elongate,
and tergum X has a pair of ventral sclerotized periphallic processes (or detached ven-
tromesal lobes of tergum X, lacking sensilla). These similarities are likely convergent.
Based on literature descriptions and illustrations, only C. leza and the following new
species can be definitively placed in this subgroup.

Chimarra amakyei sp. nov.
http://zoobank.org/7E3AB7DA-C910-461E-9057-754E790215CE
Fig. 24A-E

Type material. Holotype. Grana — Volta Reg. ® & (in alcohol); Wi, Agumatsa wa-
terfall, station # 3; 7°07'29"N, 0°35'31"E; 10 Mar. 1993; JS Amakye & ] Kjerandsen
leg.; sweep net; UMSP 000550018. Paratypes. GHaNA — Volta Reg. ® 333 same
data as for holotype except station # 2%; 8—11 Mar. 1993; Malaise trap; ZMBN.

Additional material. GHANA — Volta Reg. ® 2?9 ©; Wi, Agumatsa waterfall, sta-
tion # 14 7°07'29"N, 0°35'31"E; 12-21 Nov. 1993, ]. Kjerandsen leg.; Malaise trap;
ZMBN e 12; same collection data as for previous except station # 2%; 5-14 Mar.
1993; JS Amakye & J. Kjerandsen leg.; ZMBN @ 29 Q; same collection data as for
previous except station # 5% 10-13 Mar. 1993; ZMBN e 19; same collection data as
for previous except station # 5°; 9—12 Mar. 1993; ZMBN e 19; same collection data
as for previous except station # 5C; 12-15 Mar. 1993, ] Kjerandsen & JS Amakye
leg.; UMSP.

Diagnosis. Chimarra amakyei sp. nov. is closely related to Chimarra leta Mosely.
Like that species it has an elongate, narrow tergum X, with preanal appendages flat-
tened and fused basally. It also has inferior appendages projecting approximately mid-
laterally, above a small basally located ventral process. It differs diagnostically in that
the apices of inferior appendages are tapering and acute, rather than subtruncate.
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Figure 24. Chimarra amakyei sp. nov., 3 genitalia A lateral B dorsal, segments IX and X € inferior ap-

pendage, dorsal D phallus, lateral E phallus, dorsal.

Description. Adult. Overall color (in alcohol) yellowish brown; vertex of head
dark brown, setal warts very pale. Head relatively short (postocular parietal sclerite
short). Palps moderately elongate; maxillary palp with 1% segment very short (approxi-
mately as long as wide), 2™ segment relatively short (distinctly shorter than 3*), apex
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with small cluster of stiff setae, 3 segment elongate, 4" segment very short (shorter
than 2™), 5* segment elongate (slightly longer than 3"). Forewing length: male, 4.8—
5.3 mm; female, 4.5-5.3 mm. Fore- and hind wings with forks I, II, III, and V present.
Forewing with R sinuous, stem of Rs distinctly inflected at past midlength (without
distinct node at inflection), basal fork of discoidal cell moderately enlarged, length of
cell slightly greater than 2x width, forks I and II sessile, 7 crossvein strongly diagonal,
intersecting discoidal cell at just past midlength, s, -2, and 7 crossveins linear, s cross-
vein pigmented (like wing), 7-7 and 7 crossveins hyaline (7 very indistinct), 2A with
crossvein (apparently forked apically to 1A and 3A). Hind wing with R, reduced, nar-
rowly parallel to subcosta, fork I sessile, fork II subsessile, fork III distal and relatively
wide, anal loop small. Forelegs with apical tibial spur short; male without enlarged
tarsal claws, apical segments of tarsi narrow, claws very small and symmetrical.

Male genitalia. Segment VIII with sternum very short, tergum moderately ex-
panded dorsally (- 2x length of sternum at base). Segment IX, in lateral view, relatively
short, anterior margin concave, dorsally with broadly rounded apodeme, anteroven-
trally with short angular projection at approximately basal %; posterior margin mod-
erately produced midlaterally, basoventrally with very short, subtriangular, posteriorly
projected ventral process, segment expanded and sloping dorsal to process, with inferi-
or appendages inserted high above process, approximately midlaterally; as viewed dor-
sally, with tergum very narrow, but continuous, sternum subtruncate, slightly concave
mesally. Lateral lobes of tergum X elongate, rugose and club-like, with small rounded,
mesally directed process bearing two sensilla at past midlength; dorsum of tergum X
short, membranous, continuous with paired, sclerotized, apically rounded, periphal-
lic processes surrounding phallic apparatus laterally and ventrally. Preanal appendages
narrow and flattened, fused basally to lateral lobes. Inferior appendage without pro-
nounced basal inflection, appendage narrow basally, dorsal margin with rounded ex-
pansion, tapering to acute, projecting apex; base of dorsal expansion with very short,
sclerotized, mesally curved projection, continuous on mesal surface as sclerotized
ridge. Phallic apparatus with relatively small, tubular phallobase with usual basodorsal
expansion, apicodorsal margin with deep membranous invagination, ventral margin
projecting, but without apicomesal projection; endotheca with two very small spines;
phallotremal sclerite complex composed of reclinate, ring-like structure, with short
rounded apicolateral projections.

Etymology. Chimarra amakyei, named for Joseph S. Amakye, who helped collect
much of the material represented in this paper, in recognition of his efforts.

The mazumbai subgroup

Included species. Chimarra mazumbai sp. nov.; Chimarra usambara sp. nov.; and
C. wliensis sp. nov.

Three species are assigned to this new group, the two from Tanzania very evidently
closely related and the third from Ghana more speculatively associated. All of the species
have scabrous lobes associated to terga IX or X, and relatively short phalli with a promi-
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nent sclerotized ventral apex. The endotheca is relatively simple, short and untextured
(without small spines). A single short spine is present in the endotheca, as well as a short
phallotremal sclerite complex, composed of a short rod and ring structure. The ventral
process of segment IX is also very short. Superficially, the species look very much like
species in the georgensis Group, but venational characters, including the arrangement of
the chord and the anal veins of the forewing, are typical of the marginata Group. It seems
likely that the species included here represent a relatively basal lineage within this group.

Chimarra mazumbai sp. nov.
http://zoobank.org/A021CB84-FC3E-437E-A93E-14ECCCDEE586
Fig. 25A-D

Type material. Holotype. Tanzania — Tanga Reg. ® ' (in alcohol); West Usambara
Mts., Mazumbai, Kaputu Stream; 4°48'S, 38°30'E; 29-30 Nov. 1990; T Andersen
leg.; Malaise trap; UMSP 000550020. Paratypes. Tanzania — Tanga Reg. ® 1; same
data as for holotype except 14-20 Nov. 1990; UMSP @ 213 same data as for holo-
type except 30 Oct. 1990-12 Feb. 1991; ZMBN.

Diagnosis. Chimarra mazumbai is very similar to C. usambara sp. nov. Both spe-
cies have a pair of upturned, digitate processes on a short tergum X, and somewhat
similar inferior appendages, as well as a relatively short segment IX, with a very small
ventral process. Chimarra mazumbai can be distinguished by the shape of its inferior
appendage, which has its dorsal process shorter, and also by having the digitate pro-
cesses of tergum X less closely apposed.

Description. Adult. Overall color (in alcohol) dark brown. Head moderately
elongate (postocular parietal sclerite ~1/2 diameter of eye). Palps elongate, maxillary
palp with 1% segment short (length slightly greater than width), 2! segment very elon-
gate, with approximately a dozen elongate apical setae, 3* segment elongate (subequal
to 2™), 4™ segment short (< 1/2 length of 3"), 5% segment elongate (slightly longer
than 3"). Forewing length: male, 6.5-8.0 mm. Fore- and hind wings with forks I, II,
III, and V present. Forewing with R, not, or only very weakly, sinuous, stem of Rs
with relatively weak inflection in apical half, with node at inflection, extending into
cell below, basal fork of discoidal cell slightly enlarged, fork nearly symmetric, discoi-
dal cell elongate, length - 2 1/2x width, forks I and II distinctly subsessile, 7 crossvein
intersecting discoidal cell at base of fork I, 7~ crossvein continuous with s, 7 crossvein
proximal to s and 7-m crossveins, approximately midway between basal fork of M and
r-m crossvein, s pigmented (like wing), 7-7 and 7 crossveins hyaline, very indistinct,
2A with crossvein (apparently forked apically to 1A and 3A). Hind wing with R, fused
to subcosta basally, both veins intersecting wing margin apically, forks I and II subses-
sile. Foreleg with apical tibial spur very short; male with foretarsi unmodified, claws
small and symmetrical.

Male genitalia. Segment VIII short ventrally, tergum ~ 2x as long dorsally. Seg-
ment IX, in lateral view, relatively short, anterior margin relatively weakly, sinuously,
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Figure 25. Chimarra mazumbai sp. nov., 3 genitalia A lateral B dorsal, segments IX and X C inferior
appendage, ventral D phallus, lateral, with dorsal detail of phallotremal sclerite complex.
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produced in ventral half, dorsolaterally with apodeme very small, almost absent; ter-
gum, in dorsal view, obsolete between apodemes; posterior margin short dorsally,
weakly produced below preanal appendages, nearly linear to ventral margin, ventral
margin with very minute, short, ventrally projecting, process posteriorly. Segment
IX, in dorsal or ventral views, with anteroventral margin subtruncate. Lateral lobes of
tergum X very short, with pair of very narrow, digitate, dorsally projecting, apically
acute processes, one apical and one at midlength, sensilla not apparent; mesal lobe of
tergum X membranous, short, hardly projecting beyond base of lateral lobes. Preanal
appendages short, rounded, knob-like, distinctly constricted basally. Inferior append-
age, in lateral view, short, densely setose, strongly rounded basally, dorsally with short,
rounded, dorsally flexed apex; in ventral view, with closely associated, narrow, acute,
and rounded projections, visible on dorsomesal margin. Phallic apparatus with phal-
lobase very short and tubular, with usual basodorsal expansion, apicoventral margin
forming distinct, ventrally curved, projection; endotheca membranous and simple in
structure, without minute spines, but with a single short apicomesal spine; phallotre-
mal sclerite complex composed of very short rod and ring structure, with pair of small
apical sclerites.

Etymology. Chimarra mazumbai, name used as a noun in apposition, for the name
of the scenic type locality in the Usambara Mountains where the species was collected.

Chimarra usambara sp. nov.
http://zoobank.org/6D9524AF-CC86-460C-BIE1-011AE3246730
Fig. 26A-E

Type material. Holotype. Tanzania — Tanga Reg. ® ' (in alcohol); East Usambara
Mits, Sigi River, Amani; 21 Feb. 1959; 2.500 ft; MT Gillies leg.; INHS Trichoptera
50335. Paratypes. Tanzania — Tanga Reg. ® 12; same data as for holotype; INHS $
15 Amani; 16 Nov. 1959; MT Gillies leg.; INHS.

Diagnosis. Chimarra usambara is very similar to C. mazumbai sp. nov. and, like
that species, has a short tergum X with a pair of upturned, spine-like processes. It is
easily distinguished from C. mazumbai in that the spine-like processes of the tergum
are more closely adpressed, and by the shape of its inferior appendage, which has a
more distinctly defined and upturned, thumb-like dorsal process.

Description. Adult. Overall color (in alcohol) dark brown. Head moderately
elongate (postocular parietal sclerite -~ 1/2 diameter of eye). Palps elongate,
maxillary palp with 1% segment short (length subequal to width), 2°¢ segment very
elongate, with approximately a dozen elongate apical setae, 3 segment moderately
elongate (shorter than 2), 4* segment short, 5* segment elongate (subequal to 2*).
Forewing length: male, 4.7 mm; female, 5.0 mm. Fore- and hind wings with forks
I, IL, I1I, and V present. Forewing with R, not, or only very weakly, sinuous, stem of
Rs with relatively weak inflection in apical half, with node at inflection, extending
into cell below, basal fork of discoidal cell enlarged, fork very asymmetric, discoidal
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Figure 26. Chimarra usambara sp. nov., & genitalia A lateral B dorsal, segments IX and X € inferior
appendage, ventral D inferior appendage, caudal E phallus, lateral.
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cell with length - 2x its width, forks I and II slightly subsessile, 7 crossvein diagonal,
intersecting discoidal cell at past midlength, just before fork I, r-m crossvein
continuous with s, 7 crossvein proximal to s and 7-m crossveins, approximately
midway between basal fork of M and 7-m crossvein, s pigmented (like wing), r-m
and m crossveins hyaline, very indistinct, 2A with crossvein (apparently forked
apically to 1A and 3A). Hind wing with R narrowly parallel to subcosta, forks I and
IT subsessile. Foreleg with apical tibial spur apparently absent; male with foretarsi
unmodified, claws small and symmetrical.

Male genitalia. Segment VIII short ventrally, tergum somewhat wider dorsally.
Segment IX, in lateral view, relatively short, anterior margin relatively weakly, sinuously
produced in ventral half, dorsolaterally with distinct rounded apodeme; tergum,
in dorsal view, obsolete between apodemes; posterior margin short dorsally, weakly
produced below preanal appendages, nearly linear to ventral margin, ventral margin
with short, small, posteriorly projecting, ventral process. Segment IX, in dorsal or
ventral views, with anteroventral margin subtruncate. Lateral lobes of tergum X very
short and rounded, with pair of closely apposed and very narrow, digitate, dorsally
projecting, recurved, apically acute processes from apicoventral margin, projections
slightly scabrous, sensilla not apparent; mesal lobe of tergum X membranous, short,
hardly projecting beyond base of lateral lobes. Preanal appendages short, rounded,
knob-like, distinctly constricted basally. Inferior appendage, in lateral view, short,
densely setose, strongly rounded basally, dorsally with thumb-like, dorsally flexed
projection; in ventral view, with short, acute, mesally curved, apicoventral projection,
only indistinctly visible in lateral view; in caudal view, with narrow spine-like
projection visible on mesal surface. Phallic apparatus with phallobase very short
and tubular, with usual basodorsal expansion, apicoventral margin forming distinct,
ventrally curved, projection; endotheca membranous and simple in structure, without
spines; phallotremal sclerite complex composed of relatively short, simple, rod and ring
structure, with associated sclerites absent or not apparent.

Etymology. Chimarra usambara, name used as an adjective, after the East Usambara
Mountains of Tanzania, in which this species was collected.

Chimarra wliensis sp. nov.
http://zoobank.org/D21E371E-DA8A-4AED-9A4E-7FBDAGY776FC
Fig. 27A-E

Type material. Holotype. GHaNa — Volta Reg. ® &' (in alcohol); Wi, Agumatsa wa-
terfall, station # 2%; 7°07'29"N, 0°35'31"E; 8-11 Mar. 1993; JS Amakye & ] Kjerand-
sen leg.; Malaise trap; UMSP 000550021. Paratypes. GHana— Volta Reg. ® 13; same
data as for holotype except station # 1%; 5-14 Mar. 1993; ZMBN e 1J; same data as
for holotype except station # 3; 11-20 Nov. 1993; ] Kjerandsen leg.; ZMBN. — West-
ern Reg. ® 135 Ankasa Game Production Reserve; 5°15'N, 2°37"W; 12 Dec. 1993, T
Andersen & ] Kjerandsen leg.; sweep net; ZMBN.
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Additional material. GHANA — Volta Reg. ® 59 9; Wi, Agumatsa waterfall,
station # 2% 7°07'29"N, 0°35'31"E; 5-14 Mar. 1993; JS Amakye & ] Kjerandsen
leg.; Malaise trap; ZMBN ® 195 same collection data as for preceding except 8-11
Mar. 1993; UMSP e 1%; same collection data as for preceding except station # 25
ZMBN e 19; same collection data as for preceding except station # 3; 17 Nov. 1993;
J Kjerandsen leg.; light trap; ZMBN.

Diagnosis. Chimarra wliensis is a very distinctive species, easily recognized by the
curved, spine-like, and scabrous lateral lobes of tergum X and the shape of its inferior
appendages, in addition to it venational attributes.

Superficial similarities would suggest a relationship to species in the georgensis
Group, because of the scabrous dorsolateral processes on segment IX, as in the evoluta
subgroup, and the sclerotized and divided lateral lobes of tergum X, as in the georgensis
subgroup, as well as its rather simple and short phallobase, with a produced ventral
apex. However, venational characters place this species within the marginata Group,
since the anal veins have a distinct crossvein (2A apparently forked apically), the Rs
vein of the forewing is distinctly curved, with the s crossvein pigmented (not hyaline),
and the m crossvein is distinctly proximal to the s and 7-m crossveins. In overall mor-
phology the species is thus distinctive. It is conceivably related to C. berghei (Marlier),
whose overall description makes it difficult to place; similarities to C. wliensis include,
particularly, the arching dorsolateral lobes of tergum X; however, C. berghei differs
significantly in the shape of its inferior appendages and it is possible that it is not very
closely related.

Description. Adult. Overall color (in alcohol) medium brown, head and tho-
rax not paler than body. Head elongate (postocular parietal sclerite nearly as long
as diameter of eye). Palps elongate; maxillary palp with 1 segment very short (ap-
proximately as long as wide), 2™ segment elongate (subequal to 3"), apex with
numerous elongate, stiff setae, 3" segment elongate, 4™ segment short (- 1/3 length
of 3'), 5™ segment elongate and narrow (subequal to 3*). Forewing length: male,
5.7-6.5 mm; female, 6.5—7.5mm. Fore- and hind wings with forks I, II, III, and V
present. Forewing with R, somewhat curved, stem of Rs curved, bowed outward,
without sclerotized node in cell below, basal fork of discoidal cell slightly enlarged,
nearly evenly forked, length of cell -~ 2x width, forks I and II sessile, 7 crossvein
diagonal, intersecting discoidal cell before fork, s crossvein pigmented, 7-m and m
hyaline, s and 7-m crossveins continuous, 7 crossvein distinctly proximal; 2A with
crossvein (apparently forked apically to 1A and 3A). Hind wing with R, obsolete
(or fused to subcosta), forks I and II subsessile. Forelegs with apical tibial spur very
short; male with apical segments of foreleg small and thread-like, not enlarged,
tarsal claws symmetrical.

Male genitalia. Segment VIII short, tergum longer than sternum. Segment IX
short, anterior margin expanded and rounded in ventral half, segment very short
dorsally, anterodorsal margin with distinct rounded apodemes, posterodorsal margin
with elongate, scabrous, posteriorly-curved, spine-like lateral processes, ventral process
very short, subtriangular, more or less ventrally oriented, inferior appendages inserted
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Figure 27. Chimarra wliensis sp. nov., 3 genitalia A lateral B dorsal, segments IX and X C inferior
appendage, ventral D inferior appendage, dorsal E phallus, lateral.
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distinctly above ventral margin of segment; as viewed dorsally, with tergum very nar-
row, but continuous, sternum short, broad, weakly concave mesally, scabrous dorsolat-
eral processes of segment mesally curved, meeting mesally. Tergum X with mesal lobe
membranous and with textured region at at base, lateral lobes (or periphalic processes?)
strongly sclerotized and ventrally curved, divided apically into acute lobes, sensilla of
lobes absent (or not evident). Preanal appendages short, knob-like, inserted mem-
branously (not fused to segments IX or X). Inferior appendage with moderate basal
inflection; as viewed laterally, more or less narrow, moderately elongate, apex acute;
as viewed ventrally, with prominent, acute apicomesal projection (thus, ventral and
apical projections subequal and separated by crescentic margin); mesal margin with
short cusp, continuous with apical projection. Phallic apparatus with phallobase short
and strongly sclerotized, with usual basodorsal expansion, apicoventral margin of phal-
lobase projecting, sclerotized, acute, distinctly ventrally curved; endotheca apparently
short, membranous, with single short spine; phallotremal sclerite complex composed
of short rod and ring structure.

Etymology. Chimarra wliensis, used as an adjective, meaning “from WIi”, for the
site where the holotype of this species was collected.

The minima subgroup

Included species. Chimarra ambaja Mosely, 1939; C. angolensis Marlier, 1965;
C. antsymeloka Gibon, 2015; C. assambae Gibon, 2015; C. bertrandi Scott, 1974;
C. callasae Gibon, 1982; C. cereris Barnard, 1934; C. cognata Kimmins, 1957; C. intexta
Mosely, 1931; C. koualaeensis Johanson & Mary, 2009; C. loffae Gibon, 2015; C. lufirae
Jacquemart, 1961; C. minima Ulmer, 1907; C. prodhoni Gibon, 1985; C. sanagae Gibon,
2015; C. sassandrae Gibon, 1982; C. toubaensis Gibon, 1985; and C. vulgaris Gibon, 2015.

The minima subgroup was treated in a recent revision by Gibon (2015), and the
reader is referred to that work for a comparative treatment and descriptions of the
species. The only additional species assigned to the group is C. koualaeensis Johanson
& Mary, 2009, due to its close morphological similarity. Four species of the subgroup
were collected from Ghana and their distribution records are listed below. Illustrations
of the species are included for comprehensive reasons.

Chimarra callasae Gibon, 1982
Fig. 28A-G

Chimarra callasae Gibon, 1982: 75-76, figs 3, 12-15.
Chimarra callasae Gibon: Gibon 2015: 335, 338, 346, fig. 3A-B (distribution [table,

map]: Mali, Guinea, Sierra-Leone).

Material examined. Guana — Northern Reg. 141%; Bamboi, Black Volta;
8°08'50"N, 2°02'40"W; 25 Apr. 1991; T Andersen & JS Amakye leg.; light trap; UMSP.
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Figure 28. Chimarra callasae Gibon, & genitalia A lateral B dorsal, segments IX and X C inferior
appendage, caudal D inferior appendage, dorsal E phallus, lateral F phallus, dorsal G phallus apex, ventral
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Diagnosis. Chimarra callasae is most readily diagnosed from other species in the
subgroup by the short and apically strongly out-turned and acute lateral lobes of tergum X,
by the shape of the two phallic spines, which are short, symmetrical, and have their apices
more or less bird-head shaped, and also by the general shape of the inferior appendages.

Distribution. Ghana, Guinea, Mali, Sierra-Leone.

Chimarra intexta Mosely, 1931
Fig. 20A-F

Chimarrha intexta Mosely, 1931: 546547, figs 6-9.

Chimarra intexta Mosely: Kimmins 1958: 359, 361, fig. 2 (distribution: Sierra Leone);
Fischer 1961: 60; Gibon 1985: 25 (distribution: Ivory Coast); Gibon 2015: 335,
346 (distribution [table, map]: Sierra Leone, Ivory Coast, Guinea).

Material examined. GHaNA — Central Reg. ® 1&4; Kakum Forest Reserve; 5°21'N,
1°22'W; 8 Nov. 1994; T Andersen leg.; light trap; ZMBN e 19; same collection
data as for preceding; UMSP. — Greater Accra Reg. ® 183; Legon, Botanical Garden;
5°51'55"N, 0°11'15"W/; 19 Nov. 1994; T Andersen leg.; light trap; ZMBN. — Western
Reg. © 1&; Ankasa Game Production Reserve; 5°15'N, 2°37'W; 31 Mar. 1993; ]
Kjerandsen leg.; light trap; UMSP e 1329 2; same collection data as for preceding
except 5 Dec. 1993; T Andersen & ] Kjerandsen leg.; ZMBN.

Diagnosis. Chimarra intexta is most readily diagnosed from other species of the
subgroup by the shape and form of the lateral lobes of tergum X, which are short,
weakly sclerotized, and have the out-turned lateral apices only weakly angulate, and
also by the general form of the inferior appendages, which have the dorsal process
strongly mesally curved, elongate, and acute apically, and also have a small tooth or
cusp on the ventromesal surface, visible in lateral view.

Distribution. Ghana, Guinea, Ivory Coast, Sierra-Leone.

Chimarra minima Ulmer, 1907
Fig. 30A—F

Chimarrha minima Ulmer, 1907: 43—44, fig. 64.

Chimarra minima Ulmer: Fischer 1961: 66; Gibon 2015: 335, 338, 348, fig. 3C-D
(distribution, [table, map]: Togo, Ghana, Ivory Coast, Burkina Faso, Mali, Guniea,
Cameroon).

Chimarra petri Gibbs, 1973: 369-371, figs 11-13, 21; Gibon 2015: 335 (as synonym
of C. minima Ulmer).

Chimarra voltae Marlier, 1978: 288; Gibon 1985: 23 (as synonoym of C. petri Gibbs).

Material examined. GHaNA — Brong Ahafo Reg. © 1419; Asubende, River Pru;
8°01'18"N, 1°01'58"W/; 25 Nov. 1990; ]S Amakye leg.; light trap; ZMBN. — Northern
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Figure 29. Chimarra intexta Mosely, &' genitalia A lateral B dorsal, segments IX and X C inferior
appendage, ventral D inferior appendage, dorsal E inferior appendage, caudal F phallus, lateral.
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Figure 30. Chimarra minima Ulmer, & genitalia A lateral B dorsal, segments IX and X C inferior
appendage, caudal D inferior appendage, dorsal E phallus, lateral F phallus, dorsal.
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Reg. ® 74749 Q; Bamboi, Black Volta; 8°08'50"N, 2°02'40"W/; 25 Apr. 1991; JS Am-
akye leg.; light trap; ZMBN e 19; same collection data as for preceding; UMSP @ 13}
Sabari, Oti River; 9°17'41"N, 0°14'43"E; 10 Nov. 1993; T Andersen & ] Kjerandsen
leg.; light trap; ZMBN e 183); same collection data as for preceding; UMSP.

Diagnosis. Chimarra minima is a very distinctive species, easily diagnosed by the
form of the lateral lobes of tergum X, each of which is divided into a dorsal and ventral
lobe, each ending in an acute apical projection, that of the dorsal lobe directed upward
and that of the lower lobe directed laterally. The form of the inferior appendage is also
diagnostic in that the ventral part is relatively projecting and rounded apically, and the
dorsal process is relatively basal, prominent, and posteromesally curved, thus forming a
C-shaped dorsal projection in apposition to the ventral apex. The paired phallic spines
are also unusual in having a distinctly reticulated structure.

Distribution. Benin, Burkino Faso, Cameroon, Ghana, Guinea, Ivory Coast,
Mali, Togo.

Chimarra sassandrae Gibon, 1982
Fig. 31A-F

Chimarra sassandrae Gibon, 1982: 76, fig. 4, 10-11.
Chimarra sassandrae Gibon: Gibon 1985: 24 (distribution: Ivory Coast); Gibon 2015:
335, 338, 346, fig. 3E (distribution [table, map]: Ivory Coast, Guniea, Mali, Togo,

Cameroon).

Material examined. GHana — Brong Ahafo Reg. ® 1437259 @; Asubende, River
Pru; 8°01'18"N, 1°01'58"W/; 24-25 Feb. 1990; JS Amakye leg.; light trap; ZMBN
® 24'd; same collection data as for preceding except 18-19 Apr. 1991; Malaise
trap; ZMBN. — Northern Reg. ® 124379 ?; Bamboi, Black Volta; 8°08'50"N,
2°02'40"W; 25 Apr. 1991; T Andersen & JS Amakye leg.; light trap; ZMBN e
933799; Sabari, Oti River; 9°17'41"N, 0°14'43"E; 27 Nov. 1990; JS Amakye
leg.; light trap; ZMBN. — Volta Reg. ® 185 Hohoe, Matvin Hotel; 7°09'43"N,
0°28'31"E; 11 Nov. 1993; ] Kjerandsen leg.; at light; ZMBN e 1319; Kute, Riv-
er Menu; 7°22'N, 0°36'E; 18 Nov. 1993; ] Kjerandsen leg.; light trap; ZMBN e
14 Wli, Agumatsa waterfall, station # 6; 7°07'29"N, 0°35'31"E; 20 Nov. 1993; ]
Kjerandsen leg.; light trap; UMSP e 833722Q; same collection data as for preced-
ing except station # 10; 19 Nov. 1993; ZMBN e 83379 Q; same collection data as
for preceding except station # 12; 16 Nov. 1993; ZMBN e 19Q; same collection data
as for preceding; UMSP.

Diagnosis. Chimarra sassandrae has a general similarity to C. intexta, especially
in the general attributes of the structure of tergum X and the inferior appendages.
It can be diagnosed by details in both structures. The short, weakly sclerotized dor-
sal part of the lateral lobe of tergum X lies flatter and does not curve downward,
and its apical projections are more acute. The inferior appendages have the dorsal
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Figure 31. Chimarra sassandrae Gibon, & genitalia A lateral B dorsal, segments IX and X C inferior
appendage, caudal D inferior appendage, dorsal E phallus, lateral F phallus, dorsal.



New African Chimarra species 129

projection even more strongly mesally curved and ventromesal tooth or cusp is
more prominent and acute apically. This gives the inferior appendage, in lateral
view, a distinctly more subquadrate appearance and this provides the most readily
discernable diagnostic difference for the two species. Additionally, the anteroventral
margin of segment IX is less produced than in C. intexza and the shape of the phallic
spines is different.

Distribution. Cameroon, Ghana, Guinea, Ivory Coast, Mali, Togo.

The ruficeps subgroup

Included species. Chimarra chechewa Walhlberg, Espeland & Johanson, 2014;
C. circumverta Wahlberg, Espeland & Johanson, 2014; C. clara Mosely, 1938; C. cornuta
Jacquemart & Statzner, 1981 (homonym of C. cornuta Ross, 1959); C. dulensis sp. nov.;
C. fuscipes Kimmins, 1958; C. kibiensis sp. nov.; C. lwirona Statzner, 1976; C. minacis
sp. nov.; C. ruficeps Ulmer, 1914; C. tangaensis sp. nov.; and C. uncata Morse, 1974.

This subgroup is probably closely related to the fallax subgroup. Members of
both subgroups have the ventral process of segment IX of males distinctly narrow
and elongate (length at least 2x width at base, and usually much greater than this).
The apex of this process in lateral view, in species of the ruficeps subgroup, is dis-
tinctly enlarged due to the presence of a cluster of small spines or thickened setae
on its ventral margin. This compares to species in the fa/lax subgroup in which the
apex, in lateral view, is either acute or without modified setation. At least for species
in which the character is discussed, the color pattern in species of the ruficeps sub-
group includes a yellowish head and thorax and contrastingly darker wings. Another
distinguishing feature is in the structure of the lateral lobes of tergum X. In members
of the ruficeps subgroup, the lateral lobes are incised apically into dorsal and ventral
lobes; the ventral lobes may converge ventrally beneath the phallus, but are not fused
basally, as the periphallic processes often are in members of the fallax subgroup. As
compared to species in the fallax subgroup, the overall shape of segment IX is also
different, usually with the anteroventral margin distinctly produced and invaginated
or concave mesally, rather than only moderately produced and truncate or weakly
invaginated mesally. Also, the inferior appendages do not emerge so far above the
ventral process as they do in many members of the fa/lax subgroup. Finally, the ven-
tral margin of segment VIII is not modified and projecting as it is in members of the
Jallax subgroup.

The differences characterizing the fallax and ruficeps subgroups may be difficult to
assess from literature descriptions; it is possible that they are not completely consist-
ent for all species of the subgroups. Assigning a species to one subgroup or the other
is therefore sometimes problematic and, in some cases, may be equivocal. However,
the overall subjective differences do seem to warrant the recognition of two subgroups.

Chimarra cornuta Jacquemart & Statzner is a homonym of C. cornuta Ross from
the New World and thus needs a new name. We prefer to defer this until the holotype
is examined and a new illustration can be provided.
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Chimarra dulensis sp. nov.
http://zoobank.org/EA7C917B-FEA2-41AC-A301-7AD5CF8E925C
Fig. 32A-D

Type material. Holotype. Tanzania — Tanga Reg. ® ¢ (in alcohol); West Usam-
bara Mts, Dule; 4°51'S, 38°26'E; 26 Nov. 1990; T Andersen leg.; sweep net; UMSP
000550033.

Diagnosis. Chimarra dulensis most closely resembles C. tangaensis sp. nov., par-
ticularly in the overall shape of segment IX and shape of the inferior appendages,
which are relatively short, with an acute dorsal apex. Both species also have an elon-
gate, tube-shaped phallobase, with a projecting ventral apex and an endotheca with
two elongate, symmetrical spines. The two species, however, are easily differentiated
by the form of the lateral lobes of tergum X, which in C. zangaensis each have a dorsal
spine-like projection, but in C. dulensis are simpler in form, elongate, with a more or
less rounded, decurrent apex.

Description. Adult. Overall color (in alcohol) medium brown. Head elongate
(postocular parietal sclerite nearly equal to diameter of eye). Palps relatively elongate,
maxillary palp with 1 segment very short (slightly longer than wide), 2™ segment
short (- 2x 1%), apex with small cluster of stiff setae, 3* segment elongate, almost 2x
length of 2™, 4* segment short (subequal to 2*), 5* segment elongate (slightly longer
than 3"). Forewing length: male, 6.0 mm. Fore- and hind wing with forks I, II, III,
and V present. Forewing with R slightly sinuous, stem of Rs with inflection at past
midlength (with distinct node at inflection, almost appearing as crossvein), basal fork
of discoidal cell somewhat enlarged, fork asymmetric, discoidal cell short, length - 1
1/2x width, forks I and II elongate, slightly subsessile, » crossvein diagonal, intersecting
discoidal cell before fork I; s, 7-m, and m crossveins co-linear, s pigmented (like wing),
r-m and m crossveins hyaline, but distinct, 2A with crossvein (apparently forked apical-
ly to 1A and 3A). Hind wing with R fused to subcosta basally, both veins intersecting
wing margin, fork I sessile, fork II subsessile. Forelegs with apical tibial spur distinct;
male with foretarsi unmodified, claws small and symmetrical.

Male genitalia. Segment VIII with sternum short, without ventromesal projec-
tion, tergum hardly longer. Segment IX, in lateral view, with anteroventral margin
greatly, angularly, produced, anterodorsal margin with prominent apodeme, margin
between strongly concave; dorsomesal margin of segment strongly concave, very
short, but continuously sclerotized; segment, in lateral view, very short dorsally,
posterior margin obliquely and almost linearly widened to inferior appendage, ven-
tral margin rounded, ventral process emerging well below inferior appendages, very
elongate, digitate, with apex rounded in lateral view, apex with short spines or setae;
anteroventral margin of segment, in dorsal or ventral views, very strongly concave.
Lateral lobes of tergum X relatively elongate, simple in structure, apices rounded
and distinctly ventrally curved; each lobe with short rounded basodorsal projection
with two small sensilla; mesal lobe of tergum X very short, membranous, hardly
projecting beyond basal sensilla-bearing projections. Preanal appendages short and
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Figure 32. Chimarra dulensis sp. nov., a genitalia A lateral B dorsal, segments IX and X € inferior
appendage, ventral D phallus, lateral.

knob-like, weakly constricted basally. Inferior appendage relatively short, rounded
basally, with only weak basal inflection, apex narrowed, subacute, strongly poste-
riorly projecting; in ventral view, with pair of sclerotized cusps on mesal margin.
Phallic apparatus with phallobase elongate, tubular, with usual basodorsal expan-
sion, apicoventral margin acute, distinctly projecting and somewhat downturned;
endotheca membranous and apparently elongate, with two moderately elongate,
slender, symmetrically positioned spines, membrane not noticeably textured; phal-
lotremal sclerite complex composed of a moderate length rod-and-ring structure,
without obvious apical sclerites.
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Etymology. Chimarra dulensis, name used as an adjective, meaning “from Dule,”
for the name of the town near which the type species was collected.

Chimarra kibiensis sp. nov.
http://zoobank.org/F5993752-AC25-4017-AA14-7290CC5ESEF8
Fig. 33A-G

Type material. Holotype. GiaNa — Eastern Reg. ® &' (in alcohol); Kibi, Subri stream;
6°10'N, 0°33'"Wj; 5 Nov. 1993; ] Kjerandsen leg.; light trap; UMSP 000550030.

Additional material. GHANA — Eastern Reg. ® 19; Kibi, Subri stream; 6°10'N,
0°33"W; 5 Nov. 1993; ] Kjerandsen leg.; light trap; UMSP.

Diagnosis. Chimarra kibiensis is very similar to C. minacis sp. nov., as discussed in
the diagnosis for that species, but the dorsal spine-like lobes of tergum X are shorter, and
the ventral lobes of the tergum are longer, with the apices longer, more strongly ventral-
ly curved, and also more sclerotized. Additionally, the inferior appendage in C. kibiensis,
in lateral view, has an evident tooth on its posterior margin, whereas C. minacis has a
pair of small mesal teeth or cusps; these are only readily evident in caudal view.

Description. Adult. Overall color (in alcohol) nearly uniformly yellowish brown,
spurs slightly darker. Head moderate in length (postocular parietal sclerite slightly >
1/2 diameter of eye). Palps moderately elongate; maxillary palp with 1 segment very
short (approximately as long as wide), 2™ segment relatively short (< 3x 1%), apex
with small cluster of stiff setae, 3" segment elongate, almost 2x length of 2", 4™ seg-
ment very short (shorter than 2™), 5* segment subequal to 3*. Forewing length: male,
5.5 mm. Fore- and hind wing with forks I, II, III, and V present. Forewing with R,
sinuous, stem of Rs inflected at past midlength (with small node at inflection), ba-
sal fork of discoidal cell somewhat enlarged, fork slightly asymmetric, length of cell
~ 2x width, forks I and II subsessile, 7 crossvein diagonal, intersecting discoidal cell
at approximately midlength, s and 7-m, crossveins linear, 7 crossvein more proximal,
s pigmented (like wing), 7-m and m crossveins hyaline, 2A with crossvein (apparently
forked apically to 1A and 3A). Hind wing with R, narrowly parallel to subcosta, forks
I and II subsessile. Forelegs with apical tibial spur distinct; male with foretarsi unmodi-
fied, claws small and symmetrical.

Male genitalia. Segment VIII short, tergum not wider, sternum without ventromesal
projection. Segment IX, in lateral view, with anteroventral margin distinctly produced,
anterodorsal margin with broadly rounded apodeme, margin between strongly concave;
dorsomesal margin of segment very short, but continuously sclerotized; posterior margin
strongly produced in ventral half, strongly narrowed dorsally above inferior appendages,
segment very short dorsally; ventral process emerging from ventral margin, very elongate,
digitate, with apex rounded in lateral view, apex with short spines or setae; anteroventral
margin of segment, in dorsal or ventral views, concave. Lateral lobes of tergum X each di-
vided laterally into dorsal and ventral lobes, dorsal lobes strongly upturned and spine-like,
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Figure 33. Chimarra kibiensis sp. nov., a genitalia A lateral B dorsal, segments IX and X C inferior
appendage, ventral D inferior appendage, caudal E phallus, lateral F phallus, dorsal G ventral lobes of

tergum X, caudal.
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recurved and very strongly sclerotized, especially compared to base, almost appearing
as separate structures; ventral lobes very elongate and strongly sclerotized, with apices
strongly, angularly downturned, apices of lobes rounded. Preanal appendages short and
knob-like, constricted basally. Inferior appendage with pronounced basal inflection, dor-
sally with moderately elongate, tapering dorsal projection, apex subacute; posteromesal
margin with prominent sclerotized cusp, readily visible in lateral view. Phallic apparatus
with phallobase moderately elongate, with usual basodorsal expansion, apical half strongly
flared and vase-like, apicoventrally with short rounded, sclerotized projection; endotheca
with two moderately elongate, slender, symmetrically positioned spines, phallotremal
sclerite complex composed of short rod and ring structure, with small apical sclerite.

Etymology. Chimarra kibiensis, name used as an adjective (from Kibi), for the
name of the town near where the type specimen was collected.

Chimarra minacis sp. nov.
http://zoobank.org/97E7A881-0991-47B9-840B-A7C27283BC77
Fig. 34A-E

Type material. Holotype. Grana — Volta Reg. ® &' (in alcohol); Wi, Agumatsa wa-
terfall, station # 3; 7°07'29"N, 0°35'31"E; 10 Mar. 1993; JS Amakye & ] Kjerandsen
leg.; light trap; UMSP 000550079. Paratypes. GHANA — Volta Reg. ® 17 (lacking
abdomen); same data as for holotype except station # 28 5-8 Mar. 1993; Malaise
trap; UMSP @ 370'J; same data as for holotype except 17 Nov. 1993; J Kjerandsen
leg.; ZMBN @ 2d'J; same data as for holotype except station # 6; 20 Nov. 1993; ]
Kjerandsen leg.; ZMBN.

Diagnosis. Chimarra minacis is very closely related to C. kibiensis sp. nov. The dif-
ferences between the two are relatively minor, but distinctive. The decision to recognize
them as different species is admittedly subjective. Although it is conceivable that they may
eventually be shown to be forms of a single species, the use of names in the meantime is
meant to draw attention to the distinctiveness of the forms. Both species are readily rec-
ognized by the strongly upturned dorsal spine-like lobes of tergum X, with the elongate
and apically downturned ventral lobes of the same tergum. Chimarra cornuta Jacquemart
& Statzner also has spine-like lobes of tergum X, but in this species the lobes are not as
upright, and the posterior margin of segment IX is not as produced in its ventral part as
either of the two species discussed here. The primary difference of C. minacis from C. kibi-
ensis is that the apices of the ventral lobes of tergum X are much more strongly developed
and sclerotized in C. kibiensis, even resulting in some asymmetry of the lobes. Also, the
sclerotized cusp or projection on the apical margin of the inferior appendage in C. minacis
is not as strongly developed; notably it is not projecting or readily visible in lateral view;
there is also a second small cusp found in C. minacis, not present in C. kibiensis.

Description. Adult. Overall color (in alcohol) nearly uniformly yellowish brown,
spurs slightly darker. Head moderate in length (postocular parietal sclerite slightly
> 1/2 diameter of eye). Palps moderately elongate; maxillary palp with 1% segment
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Figure 34. Chimarra minacis sp. nov., 3§ genitalia A lateral B dorsal, segments IX and X € caudal
D inferior appendage, dorsal E phallus, lateral, with dorsal detail of phallotremal sclerite complex.
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very short (approximately as long as wide), 2™ segment relatively short (< 3x 1%), apex
with small cluster of stiff setae, 3" segment elongate, almost 2x length of 2", 4™ seg-
ment very short (shorter than 2™), 5* segment subequal to 3*. Forewing length: male,
4.7-5.5 mm. Fore- and hind wing with forks I, II, III, and V present. Forewing with
R, sinuous, stem of Rs inflected at past midlength (with small node at inflection),
basal fork of discoidal cell distinctly enlarged, fork slightly asymmetric, length of cell
~ 2x width, forks I and II subsessile, 7 crossvein diagonal, intersecting discoidal cell
at approximately midlength, s and 7-m, crossveins linear, 7 crossvein more proximal,
s pigmented (like wing), 7-m and m crossveins hyaline, 2A with crossvein (apparently
forked apically to 1A and 3A). Hind wing with R, narrowly parallel to subcosta, forks
I and II subsessile. Forelegs with apical tibial spur distinct; male with foretarsi unmodi-
fied, claws small and symmetrical.

Male genitalia. Segment VIII short, tergum not longer, sternum without ven-
tromesal projection. Segment IX, in lateral view, with anteroventral margin greatly
produced, anterodorsal margin with distinct and broadly rounded apodeme, margin
between strongly concave; dorsomesal margin of segment very short, but continuously
sclerotized; posterior margin strongly and truncately produced in ventral half, strong-
ly narrowed dorsally above inferior appendages, segment very short dorsally; ventral
process emerging from ventral margin, very elongate, digitate, with apex rounded in
lateral view, apex with short spines or setae; anteroventral margin of segment, in dorsal
or ventral views, very strongly concave. Lateral lobes of tergum X each divided later-
ally into dorsal and ventral lobes, dorsal lobes strongly upturned and spine-like, very
strongly sclerotized, especially compared to base, almost appearing as separate struc-
tures; ventral lobes relatively elongate, with apices strongly, angularly downturned, api-
ces of lobes rounded. Preanal appendages short and knob-like, constricted basally. In-
ferior appendage with pronounced basal inflection, dorsally with moderately elongate,
tapering dorsal projection, apex subacute; posteromesal margin with a pair of small,
sclerotized cusps, not or scarcely visible in lateral view. Phallic apparatus with phal-
lobase moderately elongate, with usual basodorsal expansion, apical half strongly flared
and vase-like, apicoventrally with short rounded, sclerotized projection; endotheca
with two moderately elongate, slender, symmetrically positioned spines, membrane
not noticeably textured, phallotremal sclerite complex composed of short rod and ring
structure, with small apical sclerite.

Etymology. Chimarra minacis, used as an adjective, from the Latin minax, meaning
jutting out or threatening, for the upright spine-like processes on tergum X in this species.

Chimarra tangaensis sp. nov.
http://zoobank.org/ C5D6476C-A2D5-4CA6-B8F4-D56548C5D090
Fig. 35A-E

Type material. Holotype. Tanzania — Tanga Reg. ® & (in alcohol); West Usambara
Mts., Mazumbai, Kaputu Stream; 4°48'S, 38°30'E; 4-13 Dec. 1990; T Andersen leg.;
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Malaise trap; UMSP 000550032. Paratypes. Tanzania — Tanga Reg. @ 583; same
data as for holotype except 31 Oct. 1990-13 Jan. 1991; ZMBN.

Diagnosis. Chimarra tangaensis probably has its overall greatest similarity to
C. dulensis sp. nov., particularly in the general shape of its inferior appendages, and
in having an elongate, tubular phallobase with slender and symmetrically positioned
phallic spines. It is easily distinguished by the more spine-like lateral lobes of tergum
X. It is possible that the latter character reflects a closer relationship to the other
new species of the ruficeps subgroup described here, which have the lobes even more
dramatically developed into spine-like processes.

Description. Adult. Overall color (in alcohol) medium brown. Head relatively
elongate (length of postocular parietal sclerite nearly equal to diameter of eye). Palps
moderately elongate, maxillary palp with 1% segment very short (slightly longer than
wide), 2™ segment short (- 2x 1%), apex with small cluster of stiff setae, 3" segment
clongate, almost 2x length of 2™, 4™ segment short (subequal to 2™), 5* segment
clongate (slightly longer than 3™). Forewing length: male, 7.5-8.5 mm. Fore- and
hind wing with forks L, II, III, and V present. Forewing with R slightly sinuous, stem
of Rs weakly inflected at past midlength (with indistinct node at inflection, almost
appearing as crossvein), basal fork of discoidal cell somewhat enlarged, fork almost
symmetric, discoidal cell elongate, length - 2 1/2x width, forks I and II slightly sub-
sessile, 7 crossvein diagonal, intersecting discoidal cell at past midlength, before fork I,
s and 7-m, crossveins linear, 7 crossvein more proximal, ~ 1/2 way between basal fork
of M and r-m crossvein, s pigmented (like wing), 7-m and m crossveins hyaline, 2A
with crossvein (apparently forked apically to 1A and 3A). Hind wing with R, fused to
subcosta basally, both veins intersecting wing margin, forks I and II slightly subsessile.
Forelegs with apical tibial spur distinct; male with foretarsi unmodified, claws small
and symmetrical.

Male genitalia. Segment VIII with sternum short, without ventromesal projec-
tion, tergum slightly longer. Segment IX, in lateral view, with anteroventral margin
greatly, subangularly, produced, anterodorsal margin with prominent apodeme, margin
between strongly concave; dorsomesal margin of segment strongly concave, very short,
but continuously sclerotized; segment, in lateral view, very short dorsally, posterior
margin obliquely and almost linearly widened to inferior appendage, ventral margin
rounded, ventral process emerging somewhat below inferior appendages, very elongate,
digitate, with apex rounded in lateral view, apex with short spines or setae; anteroven-
tral margin of segment, in dorsal or ventral views, very strongly concave. Lateral lobes
of tergum X moderately elongate, divided into dorsal and ventral lobes, ventral lobes
(possibly sclerotized extensions of periphallic membrane) relatively lightly sclerotized,
wide basally, subacute apically, dorsal lobes more distinctly sclerotized, with rounded
and projecting basodorsal process and posteriorly projecting apical process, narrowing
to a somewhat spine-like apex, sensilla not apparent; mesal lobe of tergum X short,
membranous, only extending to basodorsal processes of dorsal lobes of lateral lobes.
Preanal appendages short and knob-like, weakly constricted basally. Inferior appendage
relatively short, rounded basally, with moderate basal inflection, apex narrowed, acute,
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Figure 35. Chimarra tangaensis sp. nov., a genitalia A lateral B dorsal, segments IX and X € inferior
appendage, ventral D inferior appendage, caudal E phallus, lateral, with dorsal detail of phallotremal

sclerite complex.

moderately posteriorly projecting; in caudal view, with rounded projection from dor-
somesal margin. Phallic apparatus with phallobase elongate, tubular, with usual baso-
dorsal expansion, apicoventral margin slightly projecting and somewhat downturned;
endotheca membranous and apparently elongate, with two moderately elongate,
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slender, symmetrically positioned spines, phallotremal sclerite complex composed of
moderately elongate rod and ring structure, with small apical sclerites.

Etymology. Chimarra tangaensis, used as an adjective, meaning “from Tanga,” for
the region in Tanzania in which this species was collected.

Species not assigned to subgroup

Chimarra multisensillata sp. nov.
http://zoobank.org/5CIB0780-5053-4DAC-8E63-07D32C0F84BC
Fig. 36A-F

Type material. Holotype. Tanzania — Tanga Reg. ® &' (in alcohol); East Usambara
Mts, Fanusi; 28 Feb. 1959; 1.000 ft; MT Gillies leg.; INHS Trichoptera 50336.

Diagnosis. Chimarra multisensillata is a distinctive species, unlike any other de-
scribed species, with several unusual characteristics. Its most diagnostic feature is the
shape of the inferior appendage, which has a narrow, sclerotized, digitate projection on
the dorsal margin at just past midlength, that is oriented more or less parallel to the
appendage itself. Also distinctive is the overall form of the lateral lobes of tergum X,
which are very elongate and simple in structure, with -~ 10 unraised sensilla scattered
laterally along its length. Another unusual characteristic, for a species in the marginata
Group, is the relatively elongate, tubular phallobase with two elongate, sclerotized,
symmetrically arranged spines, possibly modified elements of the phallotremal sclerite
complex. Finally, the shape of segment IX is also unusual in having is anterior margin
uniformly concave and its ventral margin strongly produced, with lateral margins that
are somewhat convergent, as viewed dorsally or ventrally.

Because of having multiple sensilla on tergum X, rather than just two, as is typical
of species in the marginata Group, one might question its placement in the group.
Its venational characters, however, are typical of species in the marginata Group.
Nevertheless, it probably represents a relatively basal species in the lineage.

Description. Adult. Overall color (in alcohol) yellowish brown. Head relatively
short (postocular parietal sclerite < 1/2 diameter of eye). Palps moderately elongate,
maxillary palp with 1% segment short (length subequal to width), 2*¢ segment short
(- 2x 1), apex with small cluster of stiff setae, 3" elongate (> 2x as long as 2"9), 4"
segment short (subequal to 2*), 5 segment very elongate (longer than 3*). Forewing
length: male, 5.0 mm. Fore- and hind wings with forks I, I, III, and V present. Fore-
wing with R, distinctly sinuous, stem of Rs inflected at just past midlength, with small
node at inflection, not extending into cell below, basal fork of discoidal cell enlarged,
fork asymmetric, discoidal cell with length ~ 2x width, fork I sessile, fork II stalked,
7 crossvein diagonal, intersecting discoidal cell at past midlength, 7-m crossvein con-
tinuous with s, 7 crossvein proximal to s and 7-m crossveins, approximately midway
between basal fork of M and r- crossvein, s pigmented (like wing), -7 and  cross-
veins hyaline, very faint, 2A with crossvein (apparently forked apically to 1A and 3A).
Hind wing with R fused to subcosta basally, both veins intersecting margin of wing,
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Figure 36. Chimarra multisensillata sp. nov., & genitalia A lateral B dorsal, segments IX and X € inferior
appendage, ventral D inferior appendage, dorsal E phallus, lateral F phallus, dorsal.
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fork I sessile, fork II stalked. Foreleg with apical tibial spur distinct; male with foretarsi
unmodified, segments very narrow, claws small and symmetrical.

Male genitalia. Segment VIII with sternum relatively short, with short ventromesal
projection, tergum approximately same length. Segment IX, in lateral view, relatively elon-
gate, with anteroventral margin greatly produced, anterodorsal margin with small rounded
apodeme, margin between strongly concave; dorsomesal margin of segment strongly con-
cave, very short, but continuously sclerotized; segment, in lateral view, short dorsally, pos-
terior margin greatly, convexly produced between preanal appendages and small, subtri-
angular ventral process, inferior appendage mounted at midheight; anteroventral margin
of segment, in dorsal or ventral views, with lateral margins converging, mesal margin with
weak concave emargination. Lateral lobes of tergum X elongate, parallel sided, tapering
apically, simple in structure, lateral margin with - 10 unraised sensilla scattered along its
length; mesal lobe of tergum X very short, membranous, much shorter than lateral lobes.
Preanal appendages short and knob-like, distinctly constricted basally. Inferior appendage
moderately elongate, projecting, without significant basal inflection, dorsal and ventral
margins subparallel, with narrow, digitate, posteriorly projecting process at approximately
midlength from dorsal margin, length of inferior appendage slightly > 2x its width, apex
narrowing, rounded. Phallic apparatus with phallobase very elongate and narrowly tu-
bular, with pair of very elongate, narrow sclerites, wider at midlength (possibly modified
lateral sclerites of phallotremal sclerite complex), positioned apical to a more or less typical
and moderately elongate rod and ring structure of phallotremal sclerite complex.

Etymology. Chimarra multisensillata, name used as an adjective, for the relatively
numerous sensilla on the lateral lobes of tergum X, a very unusual characteristic for a
species in the marginata Group.

The georgensis Group

This group was designated by Blahnik et al. (2012), when describing a new species
from Vietnam. The group is otherwise only definitively known from Africa. Chimarra
georgensis Barnard (1934), besides being the first described species in the group, is also
the designated type species for the genus Chimarrhafra Lestage (1936), a genus syn-
onynized with Chimarra by Ross (1956). Thus, C. georgensis has formal name priority
over other species of the group, unless the genus Vigarrha, a monotypic genus from
the Philippines, also synonymized under Chimarra by Ross (1956), can be demon-
strated to belong to the group. Ross believed the two genera to be related. The issue
is somewhat complicated and further discussed below in the characterization of the
georgensis subgroup. African species of the group were listed by Gibon (2018) when
describing a new species of the group from Madagascar. As recognized here, these spe-
cies all belong to the georgensis subgroup. Another subgroup, the evoluta subgroup, is
proposed in this paper, containing three described species and also additional species
described herein.

The two subgroups of the georgensis Group are quite distinctive. The characters
uniting them are a bit more difficult to characterize. Venational characters used to
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characterize the group as a whole, including the absence of a crossvein in the anal veins
of the fore wing (both 2A and 3A looped to the 1A), a linear arrangement of the s, 7-72,
and 7 crossveins of the forewing, and a straight (or nearly straight) Rs vein in the fore-
wing, are probably all plesiomorphic characters, at least with respect to other subgenera
within Chimarra. Both subgroups are also characterized by a loss of the R, vein of the
hind wing (or its fusion to the subcosta). Thus, only a single vein of the two reaches the
margin of the wing. However, this is not a unique character within Chimarra. It also
characterizes most species of the subgenus Otarrha in the New World and seems to be
a consistent character of the minuta Group of the subgenus Chimarra in Asia (whose
relationship to the georgensis Group remains to be assessed). Since the subcosta and R,
veins of the hind wing run narrowly parallel in many species of Chimarra, its loss is to
be expected, especially in smaller species. It also makes determination of the character
state difficult. The recent addition of photographs of wings in some publications of
new species of Chimarra, as for instance, Johanson and Espeland (2010), Johanson et
al. (2011), Johanson and Oldh (2012), and Gibon (2015), reveals that the loss or fu-
sion of the R, vein in the hind wing characterizes many taxa in the marginata Group
of the subgenus Chimarra, in addition to species of the georgensis Group, and also that
the loss of fork I and fork III in the hind wing, either independently or together, is
not uncommon. These are the most usual venational modifications occurring in the
genus and seem to have occurred independently in various lineages or species. Never-
theless, loss of the R, vein of the forewing may be a synapomorphy for the taxa placed
in the georgensis Group. In addition to this admittedly homoplasious character, most
species of both the georgensis and evoluta subgroups are characterized by a rather short
phallobase that is anchored in place by a sclerotization of the periphallic membrane,
forming a phallocrypt that holds the short phallobase in place (so that it is not easily
removed). This is usually more evident in the georgensis subgroup. Members of both
subgroups also have maxillary palps in which the terminal segment is unusually elon-
gate. These characters, in combination, are suggestive enough to place both subgroups
into a common taxon. We recognize that this placement deserves further evaluation.

The georgensis subgroup

Included species. Chimarra ankylis sp. nov.; C. aurita sp. nov.; C. corneola Blahnik,
Arefina-Armitage & Armitage, 2012; C. crescentis sp. nov.; C. furcata Jacquemart, 1961;
C. georgensis Barnard, 1934; C. hoogstraali Ross, 1956; C. indicis sp. nov.; C. kabashana
(Marlier, 1943); C. latidentis sp. nov.; C. leptodactylus sp. nov.; C. obuncata sp. nov.;
C. polycentropoides sp. nov.; C. ralphi sp. nov.; C. serrella sp. nov.; C. triramosa sp. nov.;
C. uncinata sp. nov.; C. vermitergata sp. nov.; and C. zombitsei Gibon, 2018.

This subgroup has the R, vein of the hind wing either completely obsolete, or pre-
sent basally, but obsolete or fused to the subcosta apically. Notably, only one vein inter-
sects the wing margin. The venation of the hind wing is otherwise complete for Chima-
rra, with forks I, II, III, and V present. However, usually fork III is relatively narrowly
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forked. All of the species seem to have a relatively short phallobase, with the ventral
apex strongly projecting and downturned, and often modified. The most usual modifi-
cation is for the apex to be bifid, or that is with a mesal invagination and lateral projec-
tions on either side. In the species from Tanzania, this ventral projection is apparently
fused to the sclerotized periphallic membrane, and thus it is difficult to say whether this
is actually a phallic structure or independently derived and fused periphallic processes.
The former seems more likely. However, the situation is further complicated in that
there is a sclerotized extension of the phallobase beyond this ventral projection, which
may be due to a secondary sclerotization of the base of the endotheca in these species.
All of the species in the georgensis subgroup from Ghana have males with enlarged and
modified claws on the forelegs, whereas the four species from Tanzania placed in this
subgroup have the claws small and unmodified. Since modified claws on the forelegs
is a common feature throughout the genus Chimarra, including the evoluta subgroup,
their absence in the species from Tanzania probably represents a loss. This character, in
combination with the modified apex of the phallobase discussed above, can be taken as
evidence for the monophyly of the Tanzanian species placed in this subgroup.

To date, only a single species of this subgroup has been reported from Asia
(Chimarra carneola Blahnik, Arefina-Armitage & Armitage from Vietnam). However,
C. giacomazzoi Malicky (2015a), described from Guangxi, China is very similar in
morphology and probably also belongs here. Malicky stated, with the description of
the species, that other species with a similar morphology exist, without stating their
geographic location or whether they were currently described. Chimarra potamophila
Mey (1995), described from Mindoro in the Philippines, also shares some of the
features of this group and at least a superficial similarity. Unfortunately, venational
characters of the species were not discussed in its initial description. Ross (1956) stated
that Vigarrha tibialis Navés (1922), described from Luron (Luzon?) in the Philippines
was related to the Chimarrhafra group from Africa. However, he placed both in the
genus Chimarra and never discussed the morphological characters that he used to
make his assessment. If related, the name Vigarrha (and its type species) would have
name precedence in referring to this group. Vigarrha tibialis was based on a female
specimen and only a hind wing was illustrated (Navds 1922: fig. 1). A male of the
species was later illustrated by Ulmer (1930: fig. 7), based on specimens from Leyte
and Mindanao, rather than Luzon. Thus, it is difficult to know whether the male
illustrated actually represents the same species described by Navés. As illustrated by
Navis (1922: fig. 1) Vigarrha tibialis possesses the R, vein in the hind wing but lacks
fork II1. Although the second character occurs in some species of the evoluta subgroup
of Africa (with the additional loss of fork I), none of the known species of the georgensis
Group have the R, vein of the hind wing present. Moreover, loss of this vein was a
primary character used by Lestage (1936) to define the genus Chimarrhafra. Based on
this conflicting evidence, both the existence of the georgensis Group or subgroup in the
Philippines, and its possible relationship to the genus Vigarrha, is inconclusive and
needs further investigation.
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Chimarra ankylis sp. nov.
http://zoobank.org/EBBF7A2F-B3EE-4CF2-A487-805445ACCC82
Fig. 37A-F

Type material. Holotype. Tanzania —Tanga Reg. ® &' (in alcohol); West Usambara
Mts, Mazumbai, Kaputu Stream; 4°48'S, 38°30'E; 26-29 Nov. 1990; T Andersen leg.;
Malaise trap; UMSP 000550076. Paratypes. Tanzania —Tanga Reg. ® 1083 same
data as for holotype; UMSP @ 357 J'; same data as for holotype except 10 Nov. — 3
Dec. 1990; ZMBN.

Diagnosis. Chimarra ankylis is readily diagnosed by the distinctive characteristics
of the lateral lobes of tergum X, which are very short and have both a short, acute,
dorsally directed apical projection and a more prominent, acute, curved, basoventral
projection. Also distinctive is a relatively elongate and very narrow lateral projection
on each of the lateral lobes of tergum X, with an apical sensillum, in addition to sev-
eral small sensilla basal to this structure. The inferior appendage is subovate, as viewed
laterally, but has a short, subacute apex on its mesal surface as viewed ventrally. The
phallobase, is both large and short, as is characteristic of the group, with its apicoven-
tral projection relatively wide, sclerotized laterally, and with a small desclerotized notch
mesally. The phallic spines, possibly actually components of a phallotremal sclerite
complex, are relatively elongate and prominent.

Description. Adult. Overall color (in alcohol) dark brown. Head short (postocular
parietal sclerite < 1/2 diameter of eye). Palps elongate; maxillary palp with 1% segment
short (slightly longer than wide), 2! segment moderately elongate (> 3x 1%), apex with
cluster of ~ 8-10 stiff setae, 3" segment elongate (distinctly longer than 2°9), 4" seg-
ment short (1/2 length of 2™), 5* segment very elongate and narrow (subequal to 3"
and 4™ combined). Forewing length: male, 5.0-6.0 mm. Fore- and hind wings with
forks I, II, I, and V present. Forewing with R, straight, stem of Rs straight, basal fork
of discoidal cell not enlarged, evenly forked, length of cell - 2x width, forks I and II
sessile, 7 crossvein diagonal, intersecting discoidal cell before apical fork, s, 7-72, and m
crossveins linear and hyaline, both 2A and 3A looped to 1A (2A without apical fork).
Hind wing with R, obsolete or fused to subcosta, forks I, and II distinctly subsessile,
anal loop small. Forelegs with apical tibial spur short; male with foretarsi modified,
tarsal claws enlarged and asymmetrically developed.

Male genitalia. Segment VIII very short, tergum slightly longer than sternum,
sternum without posteroventral projection. Segment IX, in lateral view, very short,
anteroventral margin only slightly expanded in ventral 1/3, dorsal margin without
apodemes, sternum with very short, rounded ventral process from ventral margin,
inferior appendages inserted near ventral margin; as viewed dorsally, with tergum
very narrow, but continuous, sternum short, subtruncate, very shallowly emarginate
mesally. Tergum X with mesal lobe short and membranous, lateral lobes very short
and strongly sclerotized, each with short, acute apicodorsal projection and much
larger, curved, basoventral, spine-like projection; preapical lateral margin with two
or three small sensilla, one on a narrow digitate projection. Preanal appendages short
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Figure 37. Chimarra ankylis sp. nov., 3 genitalia A lateral B dorsal, segments IX and X C inferior
appendage, venral D phallus, lateral E phallus, dorsal F phallus apex, ventral.
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and rounded, relatively prominent, constricted basally. Inferior appendage not or only
weakly inflected basally, appendage relatively simple in structure, longer than wide,
apicoventral margin somewhat projecting, forming subacute apicomesal projection,
as viewed ventrally. Phallic apparatus with phallobase very short and wide, strongly
sclerotized, with usual basodorsal expansion, securely anchored within segment by
sclerotized periphallic membrane; apicoventral margin of phallobase very distinctly
sclerotized and produced, downturned; apex, as viewed ventrally, relatively wide, with
sclerotized lateral margins, apex subtruncate, only very shallowly emarginate mesally;
endotheca simple and membranous. Armature of phallus relatively prominent,
extending nearly length of phallobase, possibly entirely part of a modified phallotremal
sclerite complex, composed of a moderate length rod-and-ring structure and enlarged
pair of dorsolateral sclerites, appearing as pair of symmetrical spines.

Etymology. Chimarra ankylis, used as a noun in apposition, from the Greek word
ankylis, a hook or barb, for the hooked ventral projection from the lateral lobes of
tergum X in this species.

Chimarra aurita sp. nov.
http://zoobank.org/99E6C630-4634-4DF8-AC12-BA3543343DC1
Fig. 38AF

Type material. Holotype. Grana — Western Reg. ® & (in alcohol); Ankasa Game
Production Reserve; 5°15'N, 2°37"W; 6-12 Dec. 1993; T Andersen & ] Kjerandsen
leg.; Malaise trap; UMSP 000550034. Paratypes. Grana — Western Reg. ® 23
same data as for holotype; ZMBN.

Additional material. GHANA— Western Reg. ® 99 ©; Ankasa Game Production
Reserve; 5°15'N 2°37"W; 6-12 Dec. 1993; T Andersen & ] Kjerandsen leg.; Malaise
trap; ZMBN @ 19; same collection data as for preceding; UMSP.

Diagnosis. Chimarra aurita is distinctive because of its enlarged and ear-like prea-
nal appendages. As in other species of the subgroup, C. auriza is most readily diagnosed
by characters of the inferior appendages, tergum X and phallobase in combination.
The inferior appendages are short and ovate, with a mesally curved and spine-like
projection on its dorsal margin and a short bifid cusp on its basomesal margin. The
short lateral lobes of tergum X each terminates in a pair of digitate, sensillum-bear-
ing processes, a longer ventrally curved one on its dorsal margin and a much shorter,
dorsally-projecting process on its ventral margin. The short phallobase has a decurrent
apex, appearing spine-like in lateral view, but with the apex actually broad, as viewed
ventrally, and not divided mesally (or at most only weaky notched).

Description. Adult. Overall color (in alcohol) light brown or yellowish brown,
undersides and appendages paler, setal warts of head not contrasting. Head short and
rounded (postocular parietal sclerite short). Palps elongate; maxillary palp with 1+
segment very short (approximately as long as wide), 2™ segment moderate in length
(- 3x 1%), apex with cluster of - 8 stiff setae, 3" segment elongate, distinctly longer



New African Chimarra species 147

than 2, 4" segment short (shorter than 2"), 5* segment very elongate and narrow
(subequal to 3" and 4™ combined). Forewing length: male, 3.8-4.9 mm; female, 4.3
4.7 mm. Fore- and hind wings with forks I, II, III, and V present. Forewing with R,
straight, stem of Rs slightly inflected, basal fork of discoidal cell distinctly enlarged,
evenly forked, length of cell - 2x width, forks I and II subsessile, 7 crossvein diagonal,
intersecting discoidal cell before apical fork, s, 7-m2, and m crossveins linear and hyaline,
both 2A and 3A looped to 1A (2A without apical fork). Hind wing with R evident
basally, obsolete (or fused to subcosta) apically, forks I and II subsessile, fork III distal
and relatively narrow, anal loop small. Forelegs with apical tibial spur short; male with
modified tarsal claws, apical three segments of tarsi short and flattened, claws asym-
metrical, outer one elongate and twisted.

Male genitalia. Segment VIII very short, tergum approximately same length as
sternum, sternum without posteroventral projection. Segment IX, in lateral view,
relatively short, ventral margin somewhat projecting posteriorly, anteroventral margin
only slightly expanded, constricted basally under sternum VIII, ventral process
absent, dorsal margin without apodemes, inferior appendages inserted near ventral
margin; as viewed dorsally, with tergum very narrow, but continuous, sternum short,
subtruncate. Tergum X with mesal lobe short and membranous, lateral lobes short
and divided apically into two digitate processes, each with single apical sensillum,
dorsal process more elongate and slightly ventrally curved, ventral process very short.
Preanal appendages prominent and moderately large, distinctly flattened, ear-shaped,
slightly constricted basally, inserted membranously (not fused to segments IX or X).
Inferior appendage without evident basal inflection; as viewed laterally, more or less
ovate, subangulate apically, with short lateral setae and row of spaced, more elongate
setae on dorsal margin; as viewed dorsally, with short, acute, sclerotized projection
on dorsomesal margin, and prominent, apically forked cusp basoventrally on mesal
surface. Phallic apparatus with phallobase very short and strongly sclerotized, with
usual basodorsal expansion, securely anchored within segment by semi-sclerotized
periphallic membrane (attached to lateral margin of segment IX), apicoventral margin
of phallobase very distinctly sclerotized and produced, down-turned, apex produced
into single acute mesal projection; endotheca short, membranous, with two short,
curved, thick spines, one slightly larger than the other; phallotremal sclerite complex
composed of short rod and ring structure, with pair of short apicolateral sclerites.

Etymology. Chimarra aurita, used as an adjective, from the Latin auritus, or eared,
for the large, ear-like preanal appendages of this species.

Chimarra crescentis sp. nov.
http://zoobank.org/49EB1093-6FDF-4795-B9A2-3CE3A67 CF65F
Fig. 39A-F

Type material. Holotype. Tanzania — Tanga Reg. ® ¢ (in alcohol); West Usam-
bara Mts, Dule; 4°51'S, 38°26'E; 26 Nov. 1990; T Andersen leg.; sweep net; UMSP
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Figure 38. Chimarra aurita sp. nov., O genitalia A lateral B dorsal, segments IX and X C inferior
appendage, ventral D inferior appendage, dorsal E phallus, lateral F phallus, ventral.
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000550035. Paratypes. Tanzania — Tanga Reg. ® 18; same data as for holotype;
ZMBN e 1J; INHS.

Diagnosis. Chimarra crescentis is related to the other new species of this sub-
group from Tanzania, resembling them in the general structure of the phallus. It is
easily distinguished from any other species by the shape of its inferior appendages,
which, in lateral view, have acute dorsal and ventral apices separated by a broadly
crescentic invagination.

Description. Adult. Overall color (in alcohol) medium brown to yellowish brown,
setal warts of head slightly paler, weakly contrasting. Head short (postocular parietal
sclerite relatively short, shorter than eye). Palps elongate; maxillary palp with 1+ seg-
ment very short (approximately as long as wide), 2™ segment short (- 2x 1%), apex
with cluster of -~ 8-10 stiff setae, 3 segment very elongate (> 2x 2™), 4™ segment short
(shorter than 2°9), 5 segment elongate and narrow (slightly longer than 3*). Forewing
length: male, 4.7-5.0 mm. Fore- and hind wings with forks I, II, III, and V present.
Forewing with R, straight, stem of Rs straight, or nearly so, basal fork of discoidal cell
slightly enlarged, evenly forked, length of cell - 2x width, fork I sessile, fork II slightly
subsessile, 7 crossvein diagonal, intersecting discoidal cell before apical fork, s, 7-m,
and 7 crossveins linear and hyaline (2 crossvein somewhat diagonal), both 2A and 3A
looped to 1A (2A without apical fork). Hind wing with R, evident basally, obsolete (or
fused to subcosta) apically, forks I and II slightly subsessile, fork III distal and relatively
wide, anal loop small. Forelegs with apical tibial spur short; male with tarsal claws not
enlarged, claws symmetrical, tarsal segments narrow.

Male genitalia. Segment VIII very short, tergum longer than sternum, dorsal
margin slightly projecting, sternum without posteroventral projection. Segment IX, in
lateral view, short, anteroventral margin only slightly expanded, dorsal margin without
apodemes, sternum with very short, rounded ventral process from posterior margin,
inferior appendages inserted near ventral margin; as viewed dorsally, with tergum very
narrow, but continuous, sternum short, subtruncate. Tergum X with mesal lobe short
and membranous, lateral lobes short and strongly sclerotized, each with rounded ba-
sal part and mesally curved, spine-like dorsal projection; sensilla of lobes absent (or
not evident). Preanal appendages very short and rounded, slightly flattened, inserted
membranously (not fused to segments IX or X). Inferior appendage not or only weak-
ly inflected basally, appendage narrow basally, expanded apically to produce widely
forked, subequal, acute, dorsal and ventral lobes; mesal surface with irregular scle-
rotized cusp in basal half, probably articulating with sclerotized ventral projection of
phallobase. Phallic apparatus with phallobase very short and strongly sclerotized, with
usual basodorsal expansion, securely anchored within segment by sclerotized periphal-
lic membrane (and apparently fused to it); apicoventral margin of phallobase (or pos-
sibly projections from periphallic membrane) very distinctly sclerotized and produced,
down-turned, apex divided mesally, apparently articulating with cusped projections
of mesal surface of inferior appendages; phallic apparatus distal to sclerotized ventral
projection (possibly modified endotheca), with lightly sclerotized membranous region
and bulbous sclerotized projection with rounded apical lobes (appearing as extension
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Figure 39. Chimarra crescentis sp. nov., & genitalia A lateral B dorsal, segments IX and X C inferior
appendage, ventral D inferior appendage, dorsal E phallus, lateral F phallus, ventral.
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of phallobase); endotheca with single short, curved apical spine; phallotremal sclerite
complex composed of short rod and ring structure, rod very short.

Etymology. Chimarra crescentis, used as an adjective, for the crescentic apex of the
inferior appendages in this species (derived via OF from the Latin cresco, to grow, for
the figure of the moon in its first or last quarter).

Chimarra indicis sp. nov.
http://zoobank.org/D31D52C1-11C9-464D-A98B-85A18BC69929
Fig. 40A-F

Type material. Holotype. Grana — Western Reg. ® & (in alcohol); Ankasa Game
Production Reserve; 5°15'N, 2°37"W; 6-12 Dec. 1993; T Andersen & ] Kjerandsen
leg.; Malaise trap; UMSP 000550036. Paratypes. Grana — Western Reg. ® 433
same data as for holotype; ZMBN. — Central Reg. ® 18; Kakum Forest Reserve;
5°21'N, 1°22"Wj; 8-15 Nov. 1994; T Andersen leg.; Malaise trap; ZMBN.

Additional material. GHANA — Western Reg. ® 19; Ankasa Game Production
Reserve; 5°15'N, 2°37"W; 6-12 Dec. 1993; T Andersen & ] Kjerandsen leg.; Malaise
trap; UMSP.

Diagnosis. Chimarra indicis appears to be somewhat similar to C. georgenis Bar-
nard, particularly in a having an acute cusp on the ventral margin of the inferior ap-
pendage and in having each of the lateral lobes of tergum X with an elongate and short
digitate process near its apex. A direct comparison is difficult because the genitalia of
C. georgensis was drawn as fragmented parts. In general, C. georgensis is probably more
directly related to C. uncinata sp. nov. and C. serrella sp. nov. because of the similarity
in the structure of the phallobase in those species, with the apex decurrent and with
two distinct apical points on each side and an acute projection on the dorsal margin
where the apex begins to bend downward. Besides the differently formed apex of the
phallobase in C. indicis, it also differs from C. georgensis in that the inferior appendage
has an acute dorsal projection, and the lateral lobes of tergum X have a greater overall
length, each lobe with two sensilla on short digitate processes, one basal and one curved
and preapical, just before the elongate, acute, dorsally recurved apical projection.

Description. Adult. Overall color (in alcohol) light brown, undersides and append-
ages yellowish brown, vertex of head slightly darker, setal warts of head not distinctly
contrasting. Head short (postocular parietal sclerite short). Palps elongate; maxillary
palp with 1% segment very short (approximately as long as wide), 2*¢ segment moderate-
ly elongate (- 3x 1), apex with cluster of - 6 setae, 3" segment elongate, distinctly long-
er than 2™, 4™ segment short (shorter than 2™), 5* segment very elongate and narrow
(subequal to 3* and 4™ combined). Forewing length: male, 3.5-4.0 mm. Fore- and hind
wings with forks I, II, III, and V present. Forewing with R, straight, stem of Rs straight,
or nearly so, basal fork of discoidal cell slightly enlarged, evenly forked, length of cell -
2x width, fork I subsessile, fork II sessile, 7 crossvein diagonal, intersecting discoidal cell
near apical fork, s, -7, and m crossveins linear and hyaline, both 2A and 3A looped to
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1A (2A without apical fork). Hind wing with R obsolete (or fused to subcosta), forks I
and II subsessile, fork III distal and relatively narrow, anal loop small. Forelegs with api-
cal tibial spur very short; male with modified tarsal claws, apical three segments of tarsi
short and flattened, claws asymmetrical, outer one elongate and twisted.

Male genitalia. Segment VIII very short, tergum approximately same length as
sternum, sternum without posteroventral projection. Segment IX, in lateral view, short,
anteroventral margin only slightly expanded, dorsal margin without apodemes, ventral
process very short, subtriangular, ventrally oriented, inferior appendages inserted near
ventral margin; as viewed dorsally, with tergum very narrow, but continuous, sternum
short, subtruncate. Tergum X with mesal lobe very short and membranous, lateral
lobes projecting, distinctly sclerotized, produced apically into strongly dorsally curved
spine-like projection (bent at approximately right angle), dorsal projection subequal
to length of base before inflection, ventral margin of inflection with additional small
spine; sensilla of lobes apparently reduced to two, on short nipple-like projections, one
basodorsally and one dorsolaterally, before apical bend. Preanal appendages short and
rounded, distinctly flattened, inserted membranously (not fused to segments IX or X).
Inferior appendage with distinct basal inflection; as viewed laterally, narrow, with short,
sclerotized projection from apex of ventral margin, appendage dorsally inflected and
tapering from ventral projection, apex acute; as viewed ventrally, with acute sclerotized
cusp on posterior margin (extended onto mesal surface), and additional small, irregular
cusp basally on mesal surface. Phallic apparatus with phallobase very short and strongly
sclerotized, with usual basodorsal expansion, securely anchored within segment by
semi-sclerotized periphallic membrane (attached to lateral margin of segment IX),
apicoventral margin of phallobase very distinctly sclerotized and produced, down-
turned, apex divided into pair of ventrally projecting spine-like processes; endotheca
short, membranous, internally with pair of prominent recurved sclerites (possibly
modified elements of phallotremal sclerite complex).

Etymology. Chimarra indicis, used as a noun in apposition, from the Latin index,
a sign, token, or forefinger, for the notable upturned apex of tergum X in this species.

Chimarra latidentis sp. nov.
http://zoobank.org/3FAAEA83-9E81-41A9-9B86-8576F8A1F33A
Fig. 41A-F

Type material. Holotype. TanzaNia — Tanga Reg. ® ' (in alcohol); West Usambara
Mts, Mazumbai, Kaputu Stream; 4°48'S, 38°30'E; 27-28 Oct. 1990; T Andersen leg.;
Malaise trap; UMSP 000550038. Paratypes. Tanzania — Tanga Reg. ® 34375 same
data as for holotype except 27 Oct. 1990-12 Feb. 1991; ZMBN e 1J; West Usambara
Mits, Shokoi River; 4°46'S, 38°29'E; 24 Nov. 1990; T Andersen leg.; sweep net; UMSP.

Diagnosis. Chimarra latidentis is closely related to C. leptodactylus sp. nov. and
C. vermitergata sp. nov. It is most similar to C. vermitergata in having the lateral lobes
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Figure 40. Chimarra indicis sp. nov., 3 genitalia A lateral B dorsal, segments IX and X C inferior
appendage, ventral D inferior appendage, dorsal E phallus, lateral F phallus, ventral.
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of tergum X formed into upright, spine-like processes, without a separated ventral
projection. At least in the holotype of C. latidentis, these lobes are thicker, undivided
and have their apices somewhat scabrous. The mesal cusps of the inferior appendages
in C. latidentis are also wider, larger, and more prominent than in C. vermitergata, and
the basal sclerotized portion of the endotheca, posterior to the sclerotized ventral apex
of the phallobase, is more rounded.

Description. Adult. Overall color (in alcohol) medium brown to yellowish brown,
head darker (dark brown), setal warts of head paler and somewhat contrasting. Head
short (postocular parietal sclerite relatively short, shorter than eye). Palps elongate; maxil-
lary palp with 1% segment very short (approximately as long as wide), 2™ segment short
(- 2x 1%), apex with cluster of ~ 8 stiff setae, 3 segment very elongate (nearly 3x 2™),
4™ segment short (shorter than 2™), 5* segment elongate and narrow (subequal to 3%).
Forewing length: male, 5.0-6.0 mm. Fore- and hind wings with forks I, II, III, and V
present. Forewing with R, straight, stem of Rs straight, or nearly so, basal fork of dis-
coidal cell slightly enlarged, evenly forked, discoidal cell relatively elongate and narrow,
length of cell nearly 3x width, fork I with long stem, fork II subsessile, 7 crossvein diago-
nal, intersecting discoidal cell near s crossvein, s, 77, and 7 crossveins hyaline, s and 7-m
linear, 7 crossvein somewhat proximal and diagonal, both 2A and 3A looped to 1A (2A
without apical fork). Hind wing with R, obsolete (or fused to subcosta), fork I with very
short stem, fork II subsessile, fork III distal and very narrow, anal loop small. Forelegs
with apical tibial spur short; male with tarsal claws not enlarged, claws symmetrical, tarsal
segments Narrow.

Male genitalia. Segment VIII with sternum very short, tergum ~ 2x as long, dorsal
margin projecting, sternum without posteroventral projection. Segment IX, in lateral
view, short, anteroventral margin only slightly expanded, anterodorsal margin without
apodemes, posterior margin angularly projecting below preanal appendages, sternum
with very short, rounded ventral process from posterior margin, inferior appendages in-
serted somewhat above ventral margin; as viewed dorsally, with tergum very narrow, but
continuous (or nearly so), sternum very short, subtruncate. Tergum X with mesal lobe
short and membranous, lateral lobes short and sclerotized, each modified into short, up-
turned spine-like projection from basoventral margin, apex of projection rugose; sensilla
of lobes absent (or not evident). Preanal appendages very short and rounded, slightly
flattened, inserted membranously (not fused to segments IX or X). Inferior appendage
with weak basal inflection; as viewed laterally, short, with apicodorsal margin somewhat
angulate and laterally projecting; as viewed ventrally, subtruncate apically, with mesal
margins of opposite appendages proximate, then sharply bent; mesal surface with wide,
sclerotized, tooth-like projection, apparently articulating with sclerotized ventral projec-
tion of phallobase. Phallic apparatus with phallobase very short and strongly sclerotized,
with usual basodorsal expansion, securely anchored within segment by sclerotized pe-
riphallic membrane (and apparently fused to it); apicoventral margin of phallobase
(or projections from periphallic membrane) very distinctly sclerotized and produced,
down-turned, apex divided mesally, apparently articulating with tooth-like projections
of mesal surface of inferior appendages; phallic apparatus distal to sclerotized ventral
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Figure 41. Chimarra latidentis sp. nov., 3 genitalia A lateral B dorsal, segments IX, X, and phallus C in-
ferior appendage, ventral D inferior appendage, dorsal E phallus, lateral F caudal.
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projection (possibly modified endotheca), forming short, sclerotized, bulbous extension
of phallobase; endotheca approximately as long as phallobase, apicodorsally with pair
of small membranous lobes, basally with pair of very short, symmetrically positioned
spines; phallotremal sclerite complex composed of short rod and ring structure.

Etymology. Chimarra latidentis, used as a noun in apposition, from the Latin
latus, meaning broad or wide, and dens, a tooth, for the relatively large, wide tooth-like
cusp on the mesal surface of the inferior appendage.

Chimarra leptodactylus sp. nov.
http://zoobank.org/6C5E426B-C19E-44CA-9FEF-52D5DBB4D3B3
Fig. 42A-F

Type material. Holotype. Tanzania — Tanga Reg. ® ' (in alcohol); West Usambara
Mts, Mazumbai, Kaputu Stream; 4°48'S, 38°30'E; 29 Nov. — 3 Dec. 1990; T Andersen
leg.; Malaise trap; UMSP 000550040. Paratypes. Tanzania — Tanga Reg. ® 23
same data as for holotype except 20-26. Nov. 1990; ZMBN e 1J; same data as for
holotype except 3 Nov. 1990; sweep net; ZMBN @ 1'; West Usambra Mts, Mgwashi,
Shokoi River; 4°46'S, 38°29'E; 24 Nov. 1990; T Andersen leg.; sweep net; UMSP.
Diagnosis. Chimarra leptodactylus is closely related to C. latidentis sp. nov. and
C. vermitergata sp. nov. It is most readily diagnosed by the overall structure of the lateral
lobes of tergum X, each of which has a narrow dorsomesal projection and a widely sepa-
rated, acute, ventral projection, rather than a generally dorsally directed lobe or lobes.
Description. Adult. Overall color (in alcohol) medium brown, setal warts of head
not contrasting. Head short (postocular parietal sclerite relatively short, shorter than
eye). Palps elongate; maxillary palp with 1% segment very short (approximately as long
as wide), 2™ segment short (- 2x 1%), apex with cluster of ~ 8 stiff setae, 3 segment very
elongate (- 2x 2"), 4™ segment short (shorter than 2"), 5* segment elongate and nar-
row (subequal to 3). Forewing length: male, 5.5-6.0 mm. Fore- and hind wings with
forks I, II, 111, and V present. Forewing with R, straight, stem of Rs straight, or nearly
s0, basal fork of discoidal cell distinctly enlarged, evenly forked, length of cell slightly
> 2x width, forks I and II sessile,  crossvein diagonal, intersecting discoidal cell near
apical fork, s, 7-m, and m crossveins linear and hyaline (72 crossvein somewhat diagonal),
both 2A and 3A looped to 1A (2A without apical fork). Hind wing with R, evident
basally, obsolete (or fused to subcosta) apically, forks I and II sessile, fork III distal and
relatively narrow, anal loop small. Forelegs with apical tibial spur very short; male with
tarsal claws not, or only slightly, enlarged, claws symmetrical, tarsal segments narrow.
Male genitalia. Segment VIII short, tergum longer than sternum, dorsal margin pro-
jecting, sternum without posteroventral projection. Segment IX, in lateral view, very short,
anteroventral margin only slightly expanded, dorsal margin without apodemes, sternum
with very short, rounded ventral process from posterior margin, inferior appendages in-
serted near ventral margin; as viewed dorsally, with tergum very narrow, but continuous (or
nearly so), sternum short, subtruncate. Tergum X with mesal lobe short and membranous,
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Figure 42. Chimarra leptodactylus sp. nov., 3 genitalia A lateral B dorsal, segments IX and X € caudal
D inferior appendage, ventral E inferior appendage, dorsal F phallus, lateral.
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lateral lobes short and sclerotized, each divided basally into dorsal and ventral spine-like
processes, ventral processes larger and posteriorly curved, with short spine-like projec-
tion from dorsal margin in basal half, dorsal ones mesally curved; sensilla of lobes very
small and reduced in number (possibly only 2 on each side, on apical half of dorsal lobe).
Preanal appendages very short and rounded, slightly flattened, inserted membranously
(not fused to segments IX or X). Inferior appendage with weak basal inflection; as viewed
laterally, with apices narrowed and laterally projecting; as viewed ventrally, with mesal
margins of opposite appendages proximate, then sharply bent, with apices narrowing and
laterally projecting; mesal surface with distinctly sclerotized, anteriorly projecting, spine-
like projection in basal part, apparently articulating with sclerotized ventral projection of
phallobase. Phallic apparatus with phallobase very short and strongly sclerotized, with
usual basodorsal expansion, securely anchored within segment by sclerotized periphallic
membrane (and apparently fused to it); apicoventral margin of phallobase (or projec-
tions from periphallic membrane) very distinctly sclerotized and produced, downturned,
apex truncate and narrowly divided mesally, apparently articulating with spine-like projec-
tions of mesal surface of inferior appendages; phallic apparatus distal to sclerotized ventral
projection (possibly modified endotheca), lightly sclerotized, tube-like, and narrowing,
with short rounded apical lobes; endotheca with pair of short, asymmetrically positioned
spines; phallotremal sclerite complex composed of short rod and ring structure.

Etymology. Chimarra leptodactylus, used as a noun in apposition, from the Greek
words leptos, meaning thin, fine, small, or slender, and dakzylos, a finger, for the narrow
dorsal projection from each of the lateral lobes of tergum X.

Chimarra obuncata sp. nov.
http://zoobank.org/039AE4DE-6783-430F-84EA-11FEFD4D99D7
Fig. 43A-G

Type material. Holotype. Grana — Western Reg. ® & (in alcohol); Ankasa Game
Production Reserve; 5°15'N, 2°37"W; 7—11 Dec. 1993; T Andersen & ] Kjerandsen
leg.; Malaise trap; UMSP 000550042. Paratype. GHANA — Western Reg. ® 1J; same
data as for holotype; ZMBN.

Additional material. GHaNA — Western Reg. ® 79 ©; Ankasa Game Production
Reserve; 5°15'N, 2°37"W; 6-12 Dec. 1993; T Andersen & ] Kjerandsen leg.; Malaise
trap; ZMBN.

Diagnosis. Chimarra obuncata is easily identified by its short, rounded inferior
appendages and the structure of tergum X, with its short sensillum-bearing processes.
The structure of the phallobase, which is very short and has the apex tapered and suba-
cute apically also distinguishes it from other species of the subgroup.

Description. Adult. Overall color (in alcohol) yellowish brown. Head short (pos-
tocular parietal sclerite short). Palps elongate; maxillary palp with 1% segment very short
(approximately as long as wide), 2™ segment moderately elongate (distinctly shorter
than 3"), apex with cluster of stiff setae, 3* segment elongate, 4™ segment relatively
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Figure 43. Chimarra obuncata sp. nov., & genitalia A lateral B dorsal, segments IX and X € tergum VIII,
dorsal D inferior appendage, ventral E inferior appendage, dorsal F phallus, lateral G phallus, ventral.
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short (shorter than 2™), 5* segment very elongate and narrow (subequal to 3* and 4*
combined). Forewing length: male, 3.5-3.8 mm; female, 3.7—4.5mm. Fore- and hind
wings with forks I, II, III, and V present. Forewing with R, straight, stem of Rs straight,
or nearly so, basal fork of discoidal cell slightly enlarged, length of cell ~ 2x width, forks
I and 1II subsessile, 7 crossvein diagonal, intersecting discoidal cell near apical fork, s,
7-m, and m crossveins linear and hyaline, both 2A and 3A looped to 1A (2A without
apical fork). Hind wing with R faintly evident basally, obsolete or fused to subcosta
distally, forks I and II subsessile, fork III distal and narrow, anal loop small. Forelegs
with apical tibial spur short; male with modified tarsal claws, apical 2 segments of tarsi
enlarged and flattened, claws asymmetrical, outer one elongate and twisted.

Male genitalia. Segment VIII with sternum very short, without posteroventral
projection, tergum moderately expanded dorsally (- 2x length of sternum at base),
dorsomesally with broad V-shaped emargination from posterior margin. Segment IX,
in lateral view, short, segment widest ventrally, nearly linearly narrowing dorsally from
approximately ventral %, dorsum very short, without apodemes; posterior margin not
or scarcely produced, ventral process absent, inferior appendages inserted near ventral
margin; as viewed dorsally, with tergum very narrow, but continuous, sternum very
short, subtruncate. Lateral lobes of tergum X very short, each produced as pair of
short, rounded dorsal and ventral sensillum-bearing processes, basodorsal pair mound-
like, with apical sensilla somewhat mesally oriented, ventral pair more elongate, with
apicoventral sensillum of each on short nipple-like process and somewhat laterally ori-
ented, dorsal margin of ventral processes each with curved, dorsally directed, spine-like
projection, dorsal lobe of tergum X short, membranous. Preanal appendages short and
rounded, not (or hardly) constricted basally, slightly flattened, inserted membranously
(not fused to segments IX or X). Inferior appendage without basal inflection; as viewed
laterally, very short, rounded, basodorsal margin with short nipple-like projections,
each bearing stout apical seta, mesal surface without projections. Phallic apparatus
with phallobase very short, with usual basodorsal expansion, apicoventral margin very
distinctly sclerotized and produced, somewhat downturned, subacutely narrowed,
as viewed dorsally or ventrally; endotheca short, membranous, with two very small
spines; phallotremal sclerite complex composed of short, reclinate ring and short rod.

Etymology. Chimarra obuncata, used as an adjective, from the Latin obuncus,
meaning bent in or hooked, for the acute dorsal process of the very short tergum X in
this species, which is dorsally projected and strongly mesally hooked inward.

Chimarra polycentropoides sp. nov.
http://zoobank.org/4B2DF6B6-A576-4D3E-94BB-D6ECD44D13BC
Fig. 44A-E

Type material. Holotype. DEmocraric RerusLic Or Tae Congo @ & (in alcohol);
S slope of Mt Kahuzi; 5 Sept. 1957; 1.900 m a.s.l.; ES Ross & RE Leech leg.; INHS
Trichoptera 50340.



New African Chimarra species 161

Diagnosis. Chimarra polycentropoides, while similar in general aspects to other
species of the georgensis subgroup, is distinctive because of its arched and spine-like
lateral lobes of tergum X, and in having the ventromesal apex of the inferior append-
age acutely produced, appearing as an upturned projection in lateral view. The general
structure of the phallus and the absence of modified tarsal claws suggests a relationship
to the species in the subgroup from Tanzania.

Description. Adult. Overall color (in alcohol) dark brown. Head short (pos-
tocular parietal sclerite ~ 1/2 diameter of eye). Palps elongate; maxillary palp with 1+
segment very short (approximately as long as wide), 2™ segment short (- 2x 1%), apex
with cluster of ~ 8-10 stiff setae, 3* segment very elongate (almost 3x 2™), 4" seg-
ment short (shorter than 2°), 5* segment elongate and narrow (slightly longer than
3"). Forewing length: male, 6.7 mm. Fore- and hind wings with forks I, II, III, and
V present. Forewing with R, straight, stem of Rs straight, or nearly so, basal fork of
discoidal cell slightly enlarged, evenly forked, length of cell - 2x width, forks I and IT
sessile, 7 crossvein diagonal, intersecting discoidal cell before apical fork, s, 7-m, and
m crossveins linear and hyaline (7 crossvein very slightly proximal), both 2A and 3A
looped to 1A (2A without apical fork). Hind wing with R, evident basally, obsolete
(or fused to subcosta) apically, forks I and II sessile, anal loop small. Forelegs with
apical tibial spur distinct; male with foretarsi not, or very little, modified, claws small
and symmetrical.

Male genitalia. Segment VIII with sternum very short, without posteroven-
tral projection, tergum moderately expanded dorsally. Segment IX, in lateral view,
short, anterior margin nearly linear, without dorsolateral apodemes; segment very
short dorsally, widening below preanal appendages, ventral process very small, sub-
triangular, not projecting, emerging from base of segment below inferior append-
ages; as viewed dorsally, with tergum very narrow, but continuous, anterior margin
of sternum subtruncate. Lateral lobes of tergum X modified into elongate, arched,
spine-like processes, apices slightly scabrous, ventral margin developed into short
projecting lobe; mesal lobe of tergum X membranous, slightly textured, nearly as
long as lateral lobes. Preanal appendages short, rounded, slightly constricted ba-
sally. Inferior appendage, in lateral view, without basal inflection, dorsal margin
weakly produced at midlength, apex acutely projecting and upturned; as viewed
ventrally, subquadrate, moderately widened apically, with apicomesal margin acute-
ly produced. Phallic apparatus with phallobase very short, with usual basodorsal ex-
pansion, apicoventral margin very distinctly sclerotized, not bifid, forming a short,
acute, preapical projection from ventral margin, as viewed laterally; endotheca, ap-
parently, with basal part forming a weakly sclerotized extension of phallobase, api-
cal membrane very short, with pair of short, symmetric spines; phallotremal sclerite
complex not evident.

Etymology. Chimarra polycentropoides, name used as an adjective, for resem-
blance of this species to those in the genus Polycentropus, due to the similarity of
the lateral lobes of tergum X to the dorsal spine-like structures of some species in
that genus.
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Figure 44. Chimarra polycentropoides sp. nov., 3 genitalia A lateral B dorsal, segments IX and X
C inferior appendage, ventral D phallus, lateral E phallus, ventral.



New African Chimarra species 163

Chimarra ralphi sp. nov.
http://zoobank.org/44E09354-0A8F-4932-BABA-7ADE04C845AC
Fig. 45A-F

Type material. Holotype. GraNa — Volta Reg. ® &' (in alcohol); Wi, Agumatsa wa-
terfall, station # 6; 7°07'29"N, 0°35'31"E; 11 Mar. 1993; JS Amakye & ] Kjerandsen
leg.; light trap; UMSP 000550041. Paratypes. Grana — Western Reg. ® 23'J'; An-
kasa Game Production Reserve; 5°15'N, 2°37'W; 6-12 Dec. 1993; T Andersen & ]
Kjerandsen leg.; Malaise trap; ZMBN.

Additional material. GHANA — Volta Reg. ® 19; Wli, Agumatsa waterfall, sta-
tion # 6; 7°07'29"N, 0°35'31"E; 11-20 Nov. 1993; ] Kjerandsen leg.; Malaise trap;
ZMBN. — Western Reg. ® 29 ©; Ankasa Game Production Reserve; 5°15'N, 2°37"W/;
6-12 Dec. 1993; T Andersen & ] Kjerandsen leg.; Malaise trap; ZMBN ® 19; same
collection data as for preceding; UMSP.

Diagnosis. Chimarra ralphi is diagnosed by the unusual shape of its inferior ap-
pendages, each of which is very short, with the base rounded and with a short blunt,
recurved projection on its dorsal margin; by the shape of the lateral lobes of tergum
X, which are short and rounded apically, each with a short, ventrally curved spine-like
projection on its dorsal margin and even shorter spine-like projection from its ventral
margin; and by the form of the phallobase, with its apex deeply divided mesally and
rather weakly down-curved.

Description. Adult. Overall color (in alcohol) light brown or yellowish brown,
undersides and appendages paler, setal warts of head not contrasting. Head short
and rounded (postocular parietal sclerite very short). Palps moderately elongate;
maxillary palp with 1% segment very short (approximately as long as wide), 2™
segment relatively short (slightly greater than 2x width), apex with cluster of ~ 8 stiff
setae, 3" segment elongate (distinctly longer than 2°9), 4* segment short (subequal to
27d), 5% segment elongate and narrow (subequal to 3* and 4™ combined). Forewing
length: male, 3.2-4.0 mm; female, 4.0-4.5 mm. Fore- and hind wings with forks I,
IL, I1I, and V present. Forewing with R, straight, stem of Rs very slightly inflected,
without node, basal fork of discoidal cell distinctly enlarged, evenly forked, length
of cell - 2x width, forks I and II both subsessile,  crossvein diagonal, intersecting
discoidal cell near apical fork, s, 7-m, and m crossveins linear and hyaline, both 2A
and 3A looped to 1A (2A without apical fork). Hind wing with R, obsolete (or fused
to subcosta), forks I and II subsessile, fork III distal and relatively narrow, anal loop
small. Forelegs with apical tibial spur short; male with modified tarsal claws, apical
three segments of tarsi short and flattened, claws asymmetrical, outer one elongate
and twisted.

Male genitalia. Segment VIII very short, tergum only slightly longer than
sternum, sternum without posteroventral projection. Segment IX, in lateral view,
relatively short, ventral margin distinctly projecting posteriorly, anteroventral mar-
gin only slightly expanded, constricted basally under sternum VIII, ventral pro-
cess absent, dorsal margin without apodemes, inferior appendages inserted near
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Figure 45. Chimarra ralphi sp. nov., 3 genitalia A lateral B dorsal, segments IX and X C inferior
appendage, ventral D inferior appendage, dorsal E phallus, lateral F phallus, ventral.
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ventral margin; as viewed dorsally, with tergum very narrow, but continuous, ster-
num short, subtruncate. Tergum X with mesal lobe short and membranous, lateral
lobes short and rounded apically, lightly sclerotized, except ventral margin with
more strongly sclerotized, spine-like process at approximately midlength and dorsal
margin with projecting, sclerotized, hooked, spine-like process; sensilla of lobes
apparently reduced to two on each side, on mesal surface of dorsal process, one
basally and one at approximately midlength. Preanal appendages relatively short
and knob-like (constricted basally), distinctly flattened, inserted membranously
(not fused to segments IX or X). Inferior appendage with rounded basal inflection;
as viewed laterally, short, more or less ovate, with short rounded dorsal projection
at approximately midlength, basal inflection of projection very strong (nearly per-
pendicular), mesal margin of appendage with two distinct sclerotized cusps, one
preapically and very small, the other basoventrally and somewhat larger. Phallic
apparatus with phallobase very short and strongly sclerotized, with usual basodorsal
expansion, securely anchored within segment by semi-sclerotized periphallic mem-
brane (attached to lateral margin of segment IX), apicoventral margin of phallobase
very distinctly sclerotized and produced, down-turned, apex with deep, concave
mesal excavation, producing paired apical lobes; endotheca short, membranous,
with pair of short, stout, sclerotized spines; phallotremal sclerite complex indistinct
(not figured), apparently composed of reclinate ring and short rod, with pair of
small apical spines.

Etymology. Chimarra ralphi, name used as an adjective in the genitive case and
translated as Ralph’s Chimarra, in honor of Ralph Holzenthal, the subject of this com-
memorative issue and in recognition of his many contributions to the systematics of
Trichoptera, including many collaborations with both authors.

Chimarra serrella sp. nov.
http://zoobank.org/2523BCC1-2198-43C3-AA13-634041FE0CAA
Fig. 46A-F

Type material. Holotype. Grana — Western Reg. ® & (in alcohol); Ankasa Game Pro-
duction Reserve; 5°15'N, 2°37"W; 31 Mar. 1993; JS Amakye & ] Kjerandsen leg.; light
trap; UMSP 000550043. Paratypes. GHANA — Western Reg. @ 83 ; same data as for
holotype except 6-12 Dec. 1993; T Andersen & ] Kjerandsen leg.; Malaise trap; ZMBN.

Additional material. GHaNA — Western Reg. ® 99 ©; Ankasa Game Production
Reserve; 5°15'N, 2°37"W; 6-12 Dec. 1993; T Andersen & ] Kjerandsen leg.; Malaise
trap; ZMBN @ 19; same collection data as for preceding; UMSP.

Diagnosis. Chimarra serrella is very similar to C. uncinata sp. nov. and the two
undoubtedly constitute a pair of closely related sister species. The species resemble each
other in the distinctive shape of the apex of the phallobase, and in the general shape of
their inferior appendages, which are short, linear, and acute apically, as viewed later-
ally, but have the apex obliquely subtruncate, as viewed ventrally, with the ventromesal
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F J

Figure 46. Chimarra serrella sp. nov., 3 genitalia A lateral B dorsal, segments IX and X € inferior ap-

pendage, ventral D inferior appendage, dorsal E phallus, lateral, with dorsal detail of phallotremal sclerite
complex F phallus, ventral.

margin distinctly serrate. Neither species has cusps or projections on the mesal surface
of the inferior appendages. The most distinctive difference is in the shape of tergum X,
which has its apex upturned and hooked in C. uncinata, and very narrow and strongly
downturned in C. serrella. The apex of the inferior appendage, in lateral view, is also
more acute in C. serrella than in C. uncinata.
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Description. Adult. Overall color (in alcohol) light brown, underside and ap-
pendages yellowish brown, setal warts of head not distinctly contrasting. Head short
(postocular parietal sclerite short). Palps elongate; maxillary palp with 1* segment
very short (approximately as long as wide), 2" segment moderate (- 3x 1), apex
with cluster of -~ 6-8 stiff setae, 3™ segment elongate, 4™ segment short (shorter
than 2"), 5% segment elongate and narrow (subequal to 3" and 4" combined).
Forewing length: male, 3.5-4.0 mm; female, 3.7-4.4 mm. Fore- and hind wings
with forks I, II, III, and V present. Forewing with R, straight, stem of Rs straight,
or nearly so, basal fork of discoidal cell slightly enlarged, evenly forked, length of
cell - 2x width, fork I subsessile, fork II sessile, » crossvein diagonal, intersecting
discoidal cell before apical fork, s, 7-m, and m crossveins linear and hyaline, both
2A and 3A looped to 1A (2A without apical fork). Hind wing with R, obsolete (or
fused to subcosta), forks I and II subsessile, fork III distal and relatively narrow, anal
loop small. Forelegs with apical tibial spur very short; male with modified tarsal
claws, apical three segments of tarsi short and flattened, claws asymmetrical, outer
one elongate and twisted.

Male genitalia. Segment VIII short, tergum longer than sternum, sternum
without posteroventral process. Segment IX, in lateral view, very short, anteroventral
margin only slightly projecting, dorsal margin without apodemes, but with pair of
short, rounded, multi-sensillate projections from posterior margin, ventral process
very short, subtriangular, not or scarcely projecting, inferior appendages inserted
slightly above ventral margin of segment; as viewed dorsally, with tergum very narrow,
but continuous, sternum short, subtruncate. Tergum X with mesal lobe very short
and membranous, lateral lobes short and distinctly sclerotized, produced apically
into tapering, ventrally recurved, spine-like projections; sensilla of lobes very small,
reduced in number, possibly only two, on basal part of tergum. Preanal appendages
short, oblong, somewhat ventrally projecting, inserted membranously (not fused to
segments IX or X). Inferior appendage with very weak basal inflection; as viewed
laterally, more or less ovate, acutely angulate apically, with short lateral setae, setae
slightly longer and spaced on dorsal margin; as viewed ventrally, with apex obliquely
truncate, with longitudinal ridge near mesal margin, mesal margin distinctly
serrate. Phallic apparatus with phallobase very short and strongly sclerotized, with
usual basodorsal expansion, securely anchored within segment by semi-sclerotized
periphallic membrane (attached to lateral margin of segment IX), apicoventral margin
of phallobase very distinctly sclerotized and produced, down-turned, apex produced
into short apical spine-like processes, ventral one weakly divided, dorsolateral margin
of apex with additional short spine-like projection on each side; endotheca short,
membranous, with small, lightly sclerotized apical spine, apex bluntly rounded,
as viewed ventrally; phallotremal sclerite complex composed of short rod and ring
structure, with indistinct apicolateral sclerite.

Etymology. Chimarra serrella, used as a noun in apposition, from the Latin
diminutive for serra, a saw, in reference to the very serrate ventromesal margin of the
inferior appendages in this species.
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Chimarra triramosa sp. nov.
http://zoobank.org/E9134C4F-47C0-40FF-8 CF9-66987226CAF1
Fig. 47A-E

Type material. Holotype. Grana — Volta Reg. ® ' (in alcohol); Wli, Agumatsa
waterfall, station # 12% 7°07'29"N, 0°35'31"E; 13-16 Mar.1993; JS Amakye & ]
Kjerandsen leg.; Malaise trap; UMSP 000550045. Paratypes. GHANA — Volta Reg.
® 303 same data as for holotype except station # 5%; 4-13 Mar. 1993; ZMBN e 17
same data as for holotype except station # 5%; 10-13 Mar. 1993; ZMBN @ 24 3'; same
data as for holotype except station # 6%; 12—-15 Mar. 1993; ZMBN e 1J; same data
as for holotype except station # 7%; 10—-13 Mar. 1993; ZMBN @ 33 J; same data as
for holotype except station # 8*; 7—-13 Mar. 1993; ZMBN e 343 same data as for
holotype except station # 8% ZMBN e 33 3'; same data as for holotype except station
# 94 10-13 Mar. 1993; ZMBN @ 1373 J; same data as for holotype except station #
9% 4-13 Mar. 1993; ZMBN e 281J3J; same data as for holotype except station #
104 ZMBN e 103'J'; same data as for holotype except station # 114, ZMBN e 53}
same data as for holotype except station # 12%; 7-13 Mar. 1993; ZMBN e 24 3'; same
data as for holotype except station # 125 7—-16 Mar. 1993; ZMBN e 74'J; same data
as for holotype except station # 6; 11 Mar. 1993; light trap; ZMBN e 28643 same
data as for holotype except station # 10; 8 Mar. 1993; light trap; ZMBN e 3383,
same data as for holotype except 19 Nov. 1993; ] Kjerandsen leg.; light trap; ZMBN
® 4543 same data as for holotype except 8 Mar. 1993; sweep net; ZMBN. — Eastern
Reg. ® 24} Boti Falls; 6°11'40"N, 0°13'05"Wj; 28 Oct. — 4 Nov. 1994; T Andersen
leg.; Malaise trap; ZMBN e 433 Kibi, Subri stream; 6°10'N 0°33'W; 5 Nov. 1993;
J Kjerandsen leg.; light trap; ZMBN.

Additional material. GHANA — Eastern Reg. @ 49 ©; Kibi, Subri stream; 6°10'N,
0°33'W; 5 Nov. 1993; J Kjerandsen leg.; light trap; ZMBN. — Volta Reg. ® 29 %;
WIli, Agumatsa waterfall, station # 5% 7°07'29"N, 0°35'31"E; 10-13 Mar. 1993; JS
Amakye & ] Kjerandsen leg.; Malaise trap; ZMBN @ 39 @; same collection data as
for preceding except station # 6% 12—15 Mar. 1993; ZMBN @ 29 @; same collection
data as for preceding except station # 8% 7—-13 Mar. 1993; ZMBN @ 29 @; same col-
lection data as for preceding except station # 9*; 10-13 Mar. 1993; ZMBN e 69 %;
same collection data as for preceding except station # 9% 4-13 Mar. 1993; ZMBN
® 2309 9; same collection data as for preceding except station # 10*; ZMBN @ 29 Q;
same collection data as for preceding except station # 10% 10-13 Mar. 1993; ZMBN
® 69 %; same collection data as for preceding except station # 114 4-13 Mar. 1993;
ZMBN e 29 Q; same collection data as for preceding except station # 124 7—13 Mar.
1993; ZMBN @ 29 Q; same collection data as for preceding except station # 125 7-16
Mar. 1993; ZMBN e 709 @; same collection data as for preceding except station #
10; 8 Mar. 1993; light trap; ZMBN @ 1%; same collection data as for preceding except
station # 12; 16 Nov. 1993; ] Kjerandsen leg.; ZMBN @ 12; same collection data as
for preceding except 19 Nov. 1993; UMSP.
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Figure 47. Chimarra triramosa sp. nov., 3 genitalia A lateral B dorsal, segments IX and X C inferior

appendage, ventral D inferior appendage, dorsal E phallus, lateral.
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Diagnosis. Chimarra triramosa is most readily diagnosed by its ovate inferior ap-
pendages, each with a short preapical projection on its mesal surface; lateral lobes of
tergum X, each of which is divided into three pairs of short, curved spine-like projec-
tions; and especially by the short phallobase, with a decurved and mesally divided
ventral apex, each half of which, in turn, has its apex crescentic, forming an additional
two apical projections, in lateral view.

Description. Adult. Overall color (in alcohol) light brown, underside and ap-
pendages yellowish brown, setal warts of head pale, contrasting. Head short (postocu-
lar parietal sclerite short). Palps elongate; maxillary palp with 1* segment very short
(approximately as long as wide), 2™ segment moderately elongate (slightly shorter than
3), apex with cluster of ~ 6-8 stiff setae, 3" segment elongate, 4™ segment short
(shorter than 2"), 5% segment very elongate and narrow (slightly shorter than 3" and
4™ combined); both sets of palps with evident longitudinal row of more elongate setae
on dorsomesal surface, graded and shortened on apical segments. Forewing length:
male, 3.2-4.0 mm; female, 4.0-5.0 mm. Fore- and hind wings with forks I, II, III, and
V present. Forewing with R straight, stem of Rs straight, or nearly so, basal fork of
discoidal cell slightly enlarged, evenly forked, length of cell ~ 2x width, forks I and II
subsessile, 7 crossvein diagonal, intersecting discoidal cell near apical fork, s, 7-72, and m
crossveins linear and hyaline, both 2A and 3A looped to 1A (2A without apical fork).
Hind wing with R, obsolete (or fused to subcosta), forks I and II subsessile, fork I1I
distal and relatively narrow, anal loop small. Forelegs with apical tibial spur very short;
male with modified tarsal claws, apical three segments of tarsi short and flattened,
claws asymmetrical, outer one elongate and twisted.

Male genitalia. Segment VIII very short, tergum slightly longer than sternum,
sternum without posteroventral projection. Segment IX, in lateral view, very short,
anteroventral margin only slightly expanded, dorsal margin without apodemes, ventral
process very short, subtriangular, more or less ventrally oriented, inferior appendages
inserted near ventral margin; as viewed dorsally, with tergum very narrow, but continu-
ous, sternum short, subtruncate. Tergum X with mesal lobe very short and membra-
nous, lateral lobes very short and strongly sclerotized, somewhat variable in structure,
each produced into three more or less spine-like lobes, one curved ventrally, with apex
recurved dorsally, one intermediate and laterally curved lobe, often subtruncate api-
cally, and one dorsomesally curved lobe; sensilla of lobes very small and reduced in
number (possibly only two, one on posterobasal margin of dorsal lobe, other either
apically or preapically on lateral lobe). Preanal appendages short and rounded, slightly
flattened, inserted membranously (not fused to segments IX or X). Inferior appendage
without basal inflection; as viewed laterally, ovately rounded, subtruncate apically, with
short lateral setae and row of spaced, more elongate setae on dorsal margin; mesal sur-
face with distinctly sclerotized, short, preapical spine-like projection. Phallic apparatus
with phallobase very short and strongly sclerotized, with usual basodorsal expansion,
securely anchored within segment by semi-sclerotized periphallic membrane (attached
to lateral margin of segment IX), apicoventral margin of phallobase very distinctly scle-
rotized and produced, down-turned, apex divided mesally, with each half of divided
apex produced into pair of apical and preapical spine-like processes (thus with four
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apical spine-like projections); endotheca short, membranous, with pair of apical, light-
ly sclerotized, subtriangular spines (possibly connected mesally); phallotremal sclerite
complex composed of short rod and ring structure, with indistinct lateral sclerite.
Etymology. Chimarra triramosa, used as an adjective, from the Latin 7amus, or branch,
for the 3-branched tergum X of this species, which is one of its most defining characters.

Chimarra uncinata sp. nov.
http://zoobank.org/F8D2E59B-0617-4308-9DD0-32517239ACB4
Fig. 48A-F

Type material. Holotype. Grana — Volta Reg. ® ' (in alcohol); Wli, Agumatsa
waterfall, station # 124 7°07'29"N, 0°35'31"E; 7-16 Mar. 1993; JS Amakye & ]
Kjerandsen leg.; Malaise trap; UMSP 000550047. Paratypes. GHANA — Volta Reg.
® 1 same data as for holotype; ZMBN @ 1; same data as for holotype except sta-
tion # 10% 10-13 Mar. 1993; ZMBN e 1; same data as for holotype except station
# 128 13-16 Mar. 1993; ZMBN.

Additional material. GHaNA — Volta Reg. ® 12; Volta Region, Wli, Agumatsa
waterfall, station # 124 7°07'29"N, 0°35'31"E; 7-10 Mar. 1993, ]S Amakye & ]
Kjerandsen leg.; Malaise trap; UMSP.

Diagnosis. Chimarra uncinata is most readily diagnosed, in combination, by its
short inferior appendages, with the ventromesal margins very irregular and serrate,
lateral lobes of tergum X, each of which has its apex hook-like, upturned and acute
and also has short sensillate lobes on the basodorsal and basoventral margins, and by
the form of the phallobase, which is short and has its apex sharply decurrent, with the
apex bifid in both lateral and caudal views and with an additional short spine on each
side of the dorsal margin just prior to the decurrent apex. It is most similar to C. serrella
sp. nov., which also has the ventromesal margin of the inferior appendages serrate, but
differs in the structure of tergum X.

Description. Adult. Overall color (in alcohol) light brown, underside and ap-
pendages yellowish brown, vertex of head darker, setal warts of head pale, contrasting.
Head short (postocular parietal sclerite short). Palps elongate; maxillary palp with 1+
segment very short (approximately as long as wide), 2™ segment moderately elongate
(slightly shorter than 3*), apex with cluster of ~ 6-8 stiff setae, 3 segment elongate, 4™
segment short (shorter than 2"), 5* segment very elongate and narrow (slightly shorter
than 3" and 4* combined). Forewing length: male, 3.2-3.8 mm. Fore- and hind wings
with forks I, II, III, and V present. Forewing with R, straight, stem of Rs straight, or
nearly so, basal fork of discoidal cell slightly enlarged, evenly forked, length of cell - 2x
width, fork I subsessile, fork II sessile, 7 crossvein diagonal, intersecting discoidal cell
near apical fork, s, -7, and m crossveins linear and hyaline, both 2A and 3A looped to
1A (2A without apical fork). Hind wing with R obsolete (or fused to subcosta), forks
I and II subsessile, fork III distal and relatively narrow, anal loop small. Forelegs with
apical tibial spur very short; male with modified tarsal claws, apical three segments of
tarsi short and flattened, claws asymmetrical, outer one elongate and twisted.
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Figure 48. Chimarra uncinata sp. nov., & genitalia A lateral B dorsal, segments IX and X C inferior
appendage, ventral D inferior appendage, dorsal E phallus, lateral F phallus apex, ventral.
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Male genitalia. Segment VIII very short, tergum slightly longer than sternum,
sternum without posteroventral projection. Segment IX, in lateral view, very short,
anteroventral margin only slightly expanded, dorsal margin without apodemes, ventral
process very short, subtriangular, more or less ventrally oriented, inferior appendages
inserted near ventral margin; as viewed dorsally, with tergum very narrow, but con-
tinuous, sternum short, subtruncate. Tergum X with mesal lobe very short and mem-
branous, lateral lobes short and distinctly sclerotized, produced apically into dorsally
recurved spine-like projections; sensilla of lobes very small, reduced in number, on
short nipple-like basal projections, one dorsally with two or three sensilla and one ven-
trally with single apical sensillum. Preanal appendages short and rounded, distinctly
flattened, inserted membranously (not fused to segments IX or X). Inferior appendage
with very weak basal inflection; as viewed laterally, more or less ovate, subangulate api-
cally, with short lateral setae and row of spaced, more elongate setae on dorsal margin;
as viewed ventrally, with longitudinal ridge near mesal margin, mesal margin distinctly
serrate. Phallic apparatus with phallobase very short and strongly sclerotized, with
usual basodorsal expansion, securely anchored within segment by semi-sclerotized pe-
riphallic membrane (attached to lateral margin of segment IX), apicoventral margin of
phallobase very distinctly sclerotized and produced, down-turned, apex produced into
short apical and preapical spine-like processes, apical one weakly divided, dorsolateral
margin of apex with additional short spine-like projection on each side; endotheca
short, membranous, with very small, lightly sclerotized apical spine; phallotremal scle-
rite complex composed of short rod and ring structure, with indistinct lateral sclerite.

Etymology. Chimarra uncinata, used as an adjective, from the Latin wuncus, or
hook, for the hooked apex of tergum X in this species, which is a useful identifying
character.

Chimarra vermitergata sp. nov.
http://zoobank.org/3AFD8372-63B3-433C-9B04-D72CDDG682FDE
Fig. 499A-E

Type material. Holotype. Tanzania — Tanga Reg. ® & (in alcohol); West Usambara
Mts, Gologolo; 4°41'S, 38°13'E; 25 Nov. 1990; T Andersen leg.; sweep net; UMSP
000550049. Paratypes. Tanzania — Tanga Reg. ® 18; same data as for holotype;
ZMBN e 1&; West Usambara Mts, Mazumbai, Kaputu Stream; 4°48'S, 38°30'E;
4-13 Jan. 1991; T Andersen leg.; Malaise trap; ZMBN e 283 same collection data
as for preceding except 5 Nov. 1990; sweep net; ZMBN.

Diagnosis. Chimarra vermitergata has an overall similarity to both C. leptodac-
tylus sp. nov. and C. latidentis sp. nov. It is most similar to C. latidentis; only a direct
comparison of the genitalia offers convincing evidence that they are different species.
The most evident difference, as apparent from the accompanying illustrations, is in
the more divided and less scabrous lateral lobe of tergum X in C. vermitergata. How-
ever, this is a relatively minor difference, and it is difficult to know how constant this
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character may be from the limited material available. A synopsis of the differences
between C. vermitergata and C. latidentis include: a somewhat more elongate inferior
appendage, with a shorter, less prominent cusp on the mesal surface; structural details
of the lateral lobes of tergum X, which have the spine-like basal projections narrow
and divided in C. vermitergata and with the apices less evidently scabrous than in
C. latidentis; and a phallic apparatus with a narrow, tube-like, and lightly sclerotized
basal portion of the endotheca apical to the deflexed and paired ventral projections of
the phallobase, rather than one that is short and bulbous. In combination, these differ-
ences provide sufficient evidence that the two should be considered different species.

Description. Adult. Overall color (in alcohol) medium brown to yellowish
brown, head slightly darker, setal warts of head not, or hardly, contrasting. Head
short (postocular parietal sclerite relatively short, shorter than eye). Palps elongate;
maxillary palp with 1% segment very short (approximately as long as wide), 2™ seg-
ment short (- 2x 1%), apex with cluster of ~ 8 stiff setae, 3" segment very elongate (>
2x 2™), 4" segment short (shorter than 2™), 5* segment elongate and narrow (slightly
longer than 3*). Forewing length: male, 7.0 mm. Fore- and hind wings with forks I,
IL, I, and V present. Forewing with R straight, stem of Rs straight, or nearly so, ba-
sal fork of discoidal cell slightly enlarged, evenly forked, discoidal cell slightly longer
than 2x width, forks I and II sessile, 7 crossvein diagonal, intersecting discoidal cell
just before fork I, 5, 7-m, and m crossveins more or less linear and hyaline (2 crossvein
somewhat diagonal), both 2A and 3A looped to 1A (2A without apical fork). Hind
wing with R evident basally, obsolete (or fused to subcosta) apically, fork I sessile,
fork I slightly subsessile, fork IIT distal and relatively wide, anal loop small. Forelegs
with apical tibial spur short; male with tarsal claws not enlarged, claws symmetrical,
tarsal segments narrow.

Male genitalia. Segment VIII with sternum very short, tergum - 2x as long,
dorsal margin projecting, sternum without posteroventral projection. Segment IX, in
lateral view, short, anteroventral margin only slightly expanded, anterodorsal margin
without apodemes, posterior margin angularly projecting below preanal appendages,
sternum with very short, subtriangular ventral process from posterior margin, inferior
appendages inserted somewhat above ventral margin; as viewed dorsally, with tergum
very narrow, but continuous (or nearly so), sternum very short, subtruncate. Tergum
X with mesal lobe short and membranous, lateral lobes short and sclerotized, each
modified into several narrow, upturned spine-like projections, dorsal ones longest, me-
sally curved and with two sensilla near apex. Preanal appendages short and rounded,
slightly flattened, inserted membranously (not fused to segments IX or X). Inferior
appendage with weak basal inflection; as viewed laterally, short, with apicodorsal mar-
gin somewhat angulate and laterally projecting; as viewed ventrally, subtruncate api-
cally, with mesal margins of opposite appendages proximate, then sharply bent; mesal
surface with sclerotized, anteriorly projecting, cusp-like projection, apparently articu-
lating with sclerotized ventral projection of phallobase. Phallic apparatus with phal-
lobase very short and strongly sclerotized, with usual basodorsal expansion, securely
anchored within segment by sclerotized periphallic membrane (and apparently fused
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Figure 49. Chimarra vermitergata sp. nov., 3 genitalia A lateral B dorsal, segments IX and X C inferior

appendage, ventral D inferior appendage, dorsal E phallus, lateral.

to it); apicoventral margin of phallobase (or projections from periphallic membrane)
very distinctly sclerotized and produced, down-turned, apex divided mesally, appar-
ently articulating with spine-like projections of mesal surface of inferior appendages;
phallic apparatus distal to sclerotized ventral projection (possibly modified endothe-
ca), forming narrow sclerotized tube, apparently as extension of phallobase; endotheca
with pair of very short, symmetrically positioned spines; phallotremal sclerite complex
composed of short rod and ring structure.
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Etymology. Chimarra vermitergata, used as an adjective, from the Latin vermis, a
worm, and zergum, a back, for the narrow, irregular, and worm-like divisions of tergum

X of this species.

The evoluta subgroup

Included species. Chimarra aciculata Morse, 1974; C. evoluta Kimmins, 1957;
C. foliata Kimmins, 1959; C. giboni sp. nov.; C. lobulata sp. nov.; C. mgwashi sp. nov.;
C. parafoliata sp. nov.; and C. pectinella sp. nov.

This subgroup is distinguished from the georgensis subgroup by its more reduced ve-
nation (absence of forks I and III in the hind wing, in addition to the fused R, and sub-
costa veins), and by the presence of elongate and often scabrous dorsal processes from
the dorsal margin of segment IX. Since tergum X is fused with and continuous with
the posterior margin of segment IX, it is conceivable that these processes actually have
their origin as a basally divided lobe from the lateral lobes of tergum X. The apparent
lateral lobes of tergum X are simpler in overall structure than in species of the georgensis
subgroup, lacking the scabrous or acute and divided lobes present in this subgroup, and
generally with two rather evident sensilla on each lobe, one apical and one preapical.

Chimarra giboni sp. nov.
http://zoobank.org/2DD1B8CE-7038-4454-8F5F-07A2662A70CD
Fig. 50A-D

Type material. Holotype. Grana — Western Reg. ® ' (in alcohol); Ankasa Game
Production Reserve; 5°15'N, 2°37"W; 6-12 Dec. 1993; T Andersen & ] Kjerandsen
leg.; Malaise trap; UMSP 000550050. Paratypes. Grana — Western Reg. ® 433
same data as for holotype; ZMBN. — Central Reg. ® 34 & Kakum Forest Reserve;
5°21'N, 1°22"Wj; 8-15 Nov. 1994; T Andersen leg.; Malaise trap; ZMBN.

Additional material. GHANA — Central Reg. ® 99 9; Kakum Forest Reserve;
5°21'N, 1°22"W; 8-15 Nov. 1994; T Andersen leg.; Malaise trap; ZMBN @ 19; same
collection data as for preceding; UMSP. — Western Reg. ® 699 @; Ankasa Game Pro-
duction Reserve; 5°15'N, 2°37'W; 6-12 Dec. 1993; T Andersen & ] Kjerandsen leg.;
Malaise trap; ZMBN @ 12; same collection data as for preceding; UMSP.

Diagnosis. This species is probably most closely related to Chimarra foliata Kim-
mins and C. parafoliata sp. nov., resembling both in having foliate basal projections on
the lateral lobes of tergum X and in having the posterior margin of segment IX strongly
produced at the level of the inferior appendage. It differs in the much more elongate and
apically projecting inferior appendages, without a mesal tooth or cusp, and in that the
posterior projection of segment IX is at, or nearly at, the ventral margin of the segment.

Description. Adult. Overall color (in alcohol) yellowish brown, vertex of head
slightly darker. Head short (postocular parietal sclerite short). Palps elongate; maxillary
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Figure 50. Chimarra giboni sp. nov., & genitalia A lateral B dorsal, segments IX and X € inferior
appendage, ventral D phallus, lateral.
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palp with 1* segment very short (approximately as long as wide), 2™ segment moder-
ately elongate (- 3x 1%), apex with cluster of ~ 8-10 stiff setae, 3" segment moderately
clongate, slightly longer than 2™, 4™ segment short (- V2 length of 2"), 5* segment
very elongate and narrow (subequal to 3" and 4" combined). Forewing length: male,
3.2-4.0 mm; female, 3.5-4.5 mm. Forewing forks I, II, III, and V present; hind wing
with forks IT and V only. Forewing with R, nearly straight, stem of Rs very weakly
inflected, basal fork of discoidal cell slightly enlarged, evenly forked, length of cell -
2x width, forks I and II sessile, » crossvein not evident, s, 7-m2, and 2 crossveins linear
and hyaline, both 2A and 3A looped to 1A (2A without apical fork). Hind wing with
R, obsolete (or fused to subcosta), fork II sessile, anal loop small. Forelegs with apical
tibial spur short; male with modified tarsal claws, apical three segments of tarsi short
and flattened, claws asymmetrical, outer one elongate and twisted.

Male genitalia. Segment VIII short, sternum without posteroventral projection.
Segment IX, in lateral view, with anterior margin nearly straight, ventral margin very
distinctly expanded, forming projection point for attachment of inferior appendages,
segment narrowing and convergent dorsally, dorsal margin without apodemes, but with
paired, elongate, narrow, scabrous, posteroventrally directed processes from posterolat-
eral margin, apices of processes acute, ventral process of segment apparently obsolete;
as viewed dorsally, with tergum discontinuous mesally, posterior processes widely sepa-
rated basally. Tergum X with membranous mesal lobe, divided mesally, lateral lobes
with expanded foliate basal lobes and narrow, projecting apices; sensilla two on each
lobe, one preapical and one apical, on narrow projection. Preanal appendages small and
knob-like, rounded, constricted basally, inserted membranously (not fused to segments
IX or X). Inferior appendage, as viewed laterally, relatively elongate, subtriangular, with
basodorsal expansion, gradually narrowing to acute apex, without cusp or tooth on
mesal margin; as viewed ventrally, with apex narrowed and mesally curved. Phallic
apparatus with phallobase short, well anchored within segment by semi-sclerotized
periphallic membrane (attached to lateral margin of segment IX); apex of phallobase
and endotheca not well demarcated, endotheca apparently weakly sclerotized, forming
looped structure with rounded apex; phallotremal sclerite complex small and indis-
tinct, composed of short rod and ring structure and weakly sclerotized apical structure.

Etymology. We take pleasure in naming this species Chimarra giboni for Frangois-
Marie Gibon, in recognition of his many contributions to the taxonomy of Trichoptera
in Africa and Madagascar, and especially the genus Chimarra.

Chimarra lobulata sp. nov.
http://zoobank.org/6E004EBF-33C6-4COC-A2AA-5D8F25118D37
Fig. STA-F

Type material. Holotype. Grana — Western Reg. ® ' (in alcohol); Ankasa Game
Production Reserve; 5°15'N, 2°37"W; 6-12 Dec. 1993; T Andersen & ] Kjerandsen
leg.; Malaise trap; UMSP 000550052.
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Additional material. GHaNA — Western Reg. ® 29 ©; Ankasa Game Production
Reserve; 5°15'N, 2°37"W; 6-12 Dec. 1993; T Andersen & ] Kjerandsen leg.; Malaise
trap; ZMBN @ 19; same collection data as for preceding; UMSP.

Diagnosis. Chimarra lobulata is closely related to C. pectinella sp. nov., as evi-
denced by the shape of segment IX, including the mesally proximate posterior pro-
cesses, shape of tergum X, and the paired apicoventral lobes of the phallobase. It differs
diagnostically in the much more prominent apicolateral lobes of the phallobase, as
well as in the shape of the interior appendages, which have the posterodorsal margin
projecting and lack cusps on the mesal margin.

Description. Adult. Overall color (in alcohol) light brown to yellowish brown,
head slightly darker, setal warts of head pale, contrasting. Head relatively short (pos-
tocular parietal sclerite short), slightly flattened. Palps elongate; maxillary palp with 1+
segment very short (approximately as long as wide), 2™ segment moderately elongate
(- 3x 1%, slightly shorter than 3*), apex with cluster of ~ 8 stiff setae, 3 segment
moderately elongate, 4" segment short (- 1/2 length of 2*), 5* segment very elon-
gate and narrow (slightly longer than 3* and 4" combined). Forewing length: male,
4.0 mm; female, 4.0-4.3 mm. Forewing forks I, II, III, and V present; hind wing with
forks IT and V only. Forewing with R nearly straight, stem of Rs weakly, but distinctly
inflected, basal fork of discoidal cell enlarged, asymmetrically forked, length of cell
slightly > 2x width, fork I subsessile, fork II sessile, 7 crossvein diagonal, intersecting
discoidal cell near apical fork, s, 7-, and m crossveins linear and hyaline, both 2A and
3A looped to 1A (2A without apical fork). Hind wing with R, obsolete (or fused to
subcosta), fork II sessile, anal loop small. Forelegs with apical tibial spur short; male
with modified tarsal claws, apical three segments of tarsi short and flattened, claws
asymmetrical, outer one elongate and twisted.

Male genitalia. Segment VIII moderate in length, tergum slightly longer than
sternum, sternum without posteroventral projection. Segment IX, in lateral view, rela-
tively long, narrowed dorsally at about level of preanal appendages, ventral margin
not, or hardly, expanded, dorsal margin without apodemes, but with paired, elongate,
narrow, scabrous, posteroventrally-directed processes from posterior margin, apices of
processes acute, ventral process absent; as viewed dorsally, with tergum discontinuous
mesally, posterior processes proximate mesally, bowed outward, sternum subtruncate.
Tergum X without evident mesal lobe, lateral lobes divided mesally, moderately elon-
gate and narrow, with narrow, projecting apex; sensilla probably only two on each
lobe, one apical and the other preapical. Preanal appendages very small and rounded,
inserted membranously (not fused to segments IX or X). Inferior appendage, as viewed
laterally relatively short and wide, without distinct basal inflection, apicodorsal margin
distinctly projecting; as viewed caudally, with slight mesal curvature, apex rounded,
mesal surface without cusp, but ventromesal margin distinctly sclerotized. Phallic
apparatus with phallobase relatively short, lightly sclerotized, with usual basodorsal
expansion, apparently well anchored within segment by semi-sclerotized periphallic
membrane (attached to lateral margin of segment IX), apicoventral margin of phal-
lobase sclerotized, with lobate, ventrally projecting lobes, mesal margin between lobes
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F

Figure 51. Chimarra lobulata sp. nov., & genitalia A lateral B dorsal, segments IX and X € inferior

appendage, ventral D inferior appendage, dorsal E phallus, lateral F phallus, ventral.

slightly projecting and truncate; endotheca with short, curved spine; phallotremal scle-
rite complex large, composed of relatively elongate rod and ring structure, with lightly
sclerotized apical structure.
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Etymology. Chimarra lobulata, used as an adjective, from the Latin lobus, a round-
ed projection or protuberance, and referring to the lobulate apex of the phallobase in
this species.

Chimarra mgwashi sp. nov.
http://zoobank.org/ 6FDC2AA0-73A5-43EA-87C3-BC6889272C62
Fig. 52A-F

Type material. Holotype. Tanzania — Tanga Reg. ® & (in alcohol); West Usambara
Mts, Mgwashi, Shokoi River; 4°46'S, 38°29'E; 24 Nov. 1990; T Andersen leg.; sweep
net; UMSP 000550054.

Diagnosis. Chimarra mgwashi sp. nov. is most similar to C. aciculata Morse and
C. evoluta Kimmins, particularly in the general shape of segment IX and inferior
appendages. Diagnostic differences from C. aciculata include the overall shape of the
inferior appendage, in lateral view, which in C. mgwashi has its dorsal process more
basal and not hooked or curved mesally, and the shape of the phallobase, which, in
C. mgwashi, is very short and obscured by the strongly sclerotized lateral projections
of the phallocrypt. The most useful diagnostic feature separating C. mgwashi from
C. evoluta is the shape of the apex of the inferior appendage in ventral view, which is
subtruncate in C. mgwashi, but narrowed and mesally hooked in C. evoluza.

Description. Adult. Overall color (in alcohol) dark brown. Head short (postocu-
lar parietal sclerite short, < 1/2 diameter of eye). Palps elongate, maxillary palp with
1+ segment very short (slightly longer than wide), 2™ segment moderate (- 2x 1%),
apex with cluster of ~ 8-10 stiff setae, 3" segment elongate (- 1%2 x 2™), 4™ segment
short (- 1/2 length of 3*), 5* segment very elongate and narrow (subequal to 3" and
4™ combined). Forewing length: male, 5.2 mm. Forewing forks I, I, III, and V pre-
sent; hind wing with forks II and V only. Forewing with R, nearly straight, stem of
Rs very weakly inflected in middle, basal fork of discoidal cell enlarged, evenly forked,
length of cell ~ 2% x width, forks I and II sessile, 7 crossvein not evident, s, -7, and m
crossveins linear and hyaline, both 2A and 3A looped to 1A (2A without apical fork).
Hind wing with R, obsolete (or fused to subcosta), fork II slightly subsessile, anal loop
small. Forelegs with apical tibial spur short; male with foretarsi modified, tarsal claws
enlarged and asymmetrically developed.

Male genitalia. Segment VIII short, sternum without posteroventral projection.
Segment IX, in lateral view, very short, with anterior margin nearly straight, without
dorsolateral apodemes, posterior margin somewhat expanded at attachment point of
inferior appendages; dorsal margin with paired, elongate, narrow, scabrous, posteroven-
trally directed processes from anterolateral margin, apices of processes acute; ventral pro-
cess of segment from ventral margin, very small, rounded, ventrally directed; as viewed
dorsally, with tergum discontinuous mesally, posterior processes widely separated basally.
Tergum X with relatively short membranous mesal lobe, divided mesally, lateral lobes, as
viewed laterally, with dorsal margin more sclerotized, forming two rounded projections,
the more distal one with two sensilla. Preanal appendages rounded, mound-like, fused
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Figure 52. Chimarra mgwashi sp. nov., a genitalia A lateral B dorsal, segments IX and X and base of
phallus C inferior appendage, ventral D inferior appendage, dorsal E phallus, lateral.
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basally. Inferior appendage, as viewed laterally, moderately elongate, narrowing apically,
with short, tapering, basodorsal expansion; as viewed dorsally, without cusp or tooth on
mesal margin, apex truncate. Phallic apparatus with phallobase very short, with usual
basodorsal expansion, well anchored within segment by sclerotized periphallic mem-
brane (attached to lateral margin of segment IX), appearing as sclerotized lateral wings,
ventral apex of phallobase not projecting, continuous with endotheca; endotheca mem-
branous, with slightly sclerotized dorsal lobe, phallic spines apparently absent; phal-
lotremal sclerite complex composed of short, rather indistinct, rod and ring structure.

Etymology. Chimarra mgwashi, used as a noun in apposition, and named for the
site in Tanzania where the holotype specimen was collected.

Chimarra parafoliata sp. nov.
http://zoobank.org/4BFE5A74-ABBC-4E77-BB6D-2A2B80E54C7D
Fig. 53A-F

Type material. Holotype. GiaNa — Eastern Reg. ® &' (in alcohol); Kibi, Subri stream;
6°10'N, 0°33"Wj; 4 Feb. 1993; ] Kjerandsen leg.; at light; UMSP 000550067.

Diagnosis. This species is undoubtedly closely related to Chimarra foliata Kimmins
and C. giboni sp. nov. as evidenced by its foliate dorsal lobes of tergum X. It is most
similar to C. foliata in the overall structure of its inferior appendages and in the general
shape of segment IX, which has its posteroventral margin expanded at the level of the
inferior appendages, and by the general lobate and semi-sclerotized structure of the
endotheca. It differs diagnostically in the shape of its inferior appendages, which have
a broader basodorsal lobe and also an acute ventral apex, as viewed laterally. The semi-
sclerotized endotheca also seems to be somewhat different in shape, more elongate in
C. parafoliata than in C. foliata, but the constancy and significance of this difference
is difficult to assess.

Description. Adult. Overall color (in alcohol) yellowish brown, head slightly
darker, setal warts of head pale, contrasting. Head short (postocular parietal sclerite
short). Palps elongate; maxillary palp with 1 segment very short (approximately as
long as wide), 2™ segment moderately elongate (- 3x 1), apex with cluster of ~ 8-10
stiff setae, 3" segment moderately elongate, slightly longer than 2", 4™ segment short
(- 1/2 length of 2™), 5* segment very elongate and narrow (subequal to 3* and 4"
combined). Forewing length: male, 4.0 mm. Forewing forks I, II, III, and V present;
hind wing with forks II and V only. Forewing with R, nearly straight, stem of Rs
weakly inflected, basal fork of discoidal cell distinctly enlarged, evenly forked, length
of cell slightly > 2x width, forks I and II sessile, 7 crossvein not evident, s, 7-, and m
crossveins linear and hyaline, both 2A and 3A looped to 1A (2A without apical fork).
Hind wing with R, obsolete (or fused to subcosta), fork II sessile, anal loop small.
Forelegs with apical tibial spur short; male with modified tarsal claws, apical three seg-
ments of tarsi short and flattened, claws asymmetrical, outer one elongate and twisted.
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F

Figure 53. Chimarra parafoliata sp. nov., a genitalia A lateral B dorsal, segments IX and X C inferior
appendage, caudal D inferior appendage, dorsal E phallus, lateral F phallus, ventral.
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Male genitalia. Segment VIII short, dorsal margin of tergum slightly expanded,
sternum without posteroventral projection. Segment IX, in lateral view, with ante-
rior margin nearly straight, ventral margin very distinctly expanded at level of infe-
rior appendages, segment narrowing and convergent dorsally, dorsal margin without
apodemes, but with paired, elongate, narrow, scabrous, posteriorly-directed processes
from posterolateral margin, apices of processes acute, ventral process very short, ven-
trally projecting; as viewed dorsally, with tergum discontinuous mesally, posterior pro-
cesses widely separated basally, mesally curved apically, sternum short, subtruncate.
Tergum X with short membranous mesal lobe, lateral lobes with expanded foliate basal
lobes and narrow, projecting apices; sensilla probably only two on each lobe, one api-
cal and one preapical on narrow apical projection. Preanal appendages moderately
large and knob-like, distinctly flattened, constricted basally, inserted membranously
(not fused to segments IX or X). Inferior appendage, as viewed laterally, relatively
short, convexly rounded basally, dorsally with rounded projection with marginal setae,
apically with short, angular projections on ventral margin and midlaterally, the latter
with sclerotized cusp projecting from mesal margin. Phallic apparatus with phallobase
short, ventral apex short and deflexed, rounded apically, well anchored within segment
by semi-sclerotized periphallic membrane (attached to lateral margin of segment IX);
endotheca elongate, lightly sclerotized, with evident structure including dorsal, lat-
eral, and apical lobes; phallotremal sclerite complex indistinct, apparently composed
of short rod and ring structure.

Etymology. Chimarra parafoliata, the species name meaning alongside or next to,
because of the great similarity of this species to C. foliata Kimmins.

Chimarra pectinella sp. nov.
http://zoobank.org/78 E8A2D4-C9C6-4C10-8B2E-3F9829E988C8
Fig. 54A-F

Type material. Holotype. GHaNA — Central Reg. ® & (in alcohol); Kakum Forest
Reserve; 5°21'N, 1°22'"W; 8-15 Nov. 1994; T Andersen leg.; Malaise trap; UMSP
0005500061.

Additional material. GHANA — Central Reg. ® 29 9; Kakum Forest Reserve;
5°21'N, 1°22"W; 8-15 Nov. 1994; T Andersen leg.; Malaise trap; ZMBN @ 19; same
collection data as for preceding; UMSP.

Diagnosis. Chimarra pectinella is probably closest to C. lobulata sp. nov., as evi-
denced by the similarity in the shapes of segment IX and tergum X of both species. Both
species also have the dorsal processes of segment IX very narrowly separated mesally.
Chimarra pectinella differs in the shape of its inferior appendages, with the setae on the
apical margin on almost lobe-like projections, and by having a comb-like row of spines
on the dorsal processes of segment IX, which, unlike C. lobulata lack a scabrous surface
texture. It also differs in the shorter, smaller, and less ventrally curved apicoventral lobes
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of the phallobase, and by having a distinct cusp or tooth on the mesal surface of the
inferior appendages.

Description. Adult. Overall color (in alcohol) yellowish brown, head slightly
darker, setal warts of head pale, contrasting. Head short (postocular parietal sclerite
short). Palps elongate; maxillary palp with 1 segment very short (approximately as
long as wide), 2™ segment moderately elongate (- 3x 1%, slightly shorter than 3*),
apex with cluster of ~ 8 stiff setae, 3* segment moderately elongate, 4™ segment short
(- Y2 length of 2"), 5™ segment very elongate and narrow (slightly longer than 3* and
4™ combined). Forewing length: male, 4.0 mm; female, 4.5-4.8 mm. Forewing forks
L, IL, I1I, and V present; hind wing with forks IT and V only. Forewing with R, nearly
straight, stem of Rs weakly inflected, basal fork of discoidal cell distinctly enlarged,
evenly forked, length of cell slightly > 2x width, fork I subsessile, fork II sessile, fork
III with veins crossed (both forewings of male, possibly aberration, female with normal
fork), » crossvein diagonal, intersecting discoidal cell near apical fork, s, 7-m, and m
crossveins linear and hyaline, both 2A and 3A looped to 1A (2A without apical fork).
Hind wing with R, obsolete (or fused to subcosta), fork II sessile, anal loop small.
Forelegs with apical tibial spur short; male with modified tarsal claws, apical three seg-
ments of tarsi short and flattened, claws asymmetrical, outer one elongate and twisted.

Male genitalia. Segment VIII moderate in length, tergum slightly longer than
sternum, sternum without posteroventral projection. Segment IX, in lateral view,
relatively long, narrowed dorsally at approximately level of preanal appendages,
ventral margin only slightly expanded, dorsal margin without apodemes, but with
paired, elongate, narrow, posteriorly directed processes from posterior margin, each
with row of short spines on dorsal margin, apices of processes acute, ventral process
absent; as viewed dorsally, with tergum discontinuous mesally, posterior processes
proximate mesally, bowed outward, sternum short, subtruncate. Tergum X without
evident mesal lobe, lateral lobes divided mesally, moderately elongate and narrow,
with narrow, projecting apex; sensilla probably only two on each lobe, one apical
and the other preapical. Preanal appendages very small and rounded, inserted mem-
branously (not fused to segments IX or X). Inferior appendage with only weak basal
inflection, widened apically, apical margin with short nipple-like projections, each
with elongate seta; as viewed caudally, with slight mesal curvature, apex rounded,
mesal surface with distinctly sclerotized cusp. Phallic apparatus with phallobase
moderately elongate, lightly sclerotized, with usual basodorsal expansion, apparently
well anchored within segment by semi-sclerotized periphallic membrane (attached
to lateral margin of segment IX), apicoventral margin of phallobase sclerotized and
slightly projecting, mesal margin with U-shaped invagination, producing short
paired, sclerotized processes; endotheca with very short spine; phallotremal sclerite
complex large, composed of relatively elongate rod and ring structure, with lightly
sclerotized apical structure.

Etymology. Chimarra pectinella, used as an adjective and derived from the Latin
pecten, a comb, in reference to the row of comb-like spines on the dorsolateral lobes of
segment IX in this species.
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Figure 54. Chimarra pectinella sp. nov., 3 genitalia A lateral B dorsal, segments IX and X C inferior
appendage, ventral D phallus, lateral E phallus, ventral.
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Species not assigned to subgroup

Chimarra agumatsa sp. nov.
http://zoobank.org/71853F1C-53D9-43C0-AC0D-652E87E34878
Fig. 55A-F

Type material. Holotype. GHANA — Volta Reg. ® &' (in alcohol); Wi, Agumatsa water-
fall, station # 2%; 7°07'29"N, 0°35'31"E; 5-8 Mar. 1993; JS Amakye & ] Kjerandsen
leg.; Malaise trap; UMSP 000550055. Paratypes. GHANA — Volta Reg. ® 283 same
data as for holotype except 8-11 Mar. 1993; ZMBN e 67 J'; same data as for holotype
except station # 1%; 5-14 Mar. 1993; ZMBN e 283 same data as for holotype except
station # 5% 6-9 Mar. 1993; ZMBN e 13; same data as for holotype except station #
6; 11-20 Nov. 1993; ] Kjerandsen leg.; ZMBN.

Additional material. GHaNA — Volta Reg. ® 19 Wi, Agumatsa waterfall, sta-
tion # 6; 7°07'29"N, 0°35'31"E; 11-20 Nov. 1993; ] Kjerandsen leg.; Malaise trap;
ZMBN e 19; same collection data as for preceding; UMSP.

Diagnosis. Chimarra agumatsa shows its relationship to species of the georgensis
Group in having an elongate apical segment of its maxillary palps and in its primitive
venation (straight Rs vein of the forewing, linear, unpigmented chord, and absence of
a “fork” or crossvein in the anal veins). It would appear to have its greatest affinity to
members of the georgensis subgroup, especially in having the phallobase relatively short,
with its apex somewhat bifid. However, it is distinctive in a number of ways, including
the absence of a tergum X, loss of fork III in the hind wing, and in having the phallus
less sclerously anchored than is typical in members of the georgensis Group in general.
For this reason, we have left the species unassigned to subgroup.

Chimarra agumartsa is easily diagnosed by the characters discussed above, in ad-
dition to the distinctive shape of its inferior appendages, which are very short, with
both the ventral and dorsal margins incurved. It is apparently most similar to C. ino
Marlier, whose inferior appendages have more or less the same structure but have the
projections from the ventral margin more elongate and projecting. Both species lack
fork III in the hind wing. The quality of the original illustration of C. ino make other
characters difficult to compare.

Description. Adult. Overall color (in alcohol) yellowish brown, vertex of head slight-
ly darker, appendages yellowish. Head moderately elongate (postocular parietal nearly as
long as diameter of eye). Palps elongate; maxillary palp with 1% segment very short (ap-
proximately as long as wide), 2™ segment relatively short (- 3x length of 1%), apex with
cluster of ~ 8-10 stiff setae, 3 segment elongate, almost 2x length of 2™, 4* segment
short (slightly shorter than 2*), 5* segment very elongate (nearly length of 3 and 4*
combined). Forewing length: male, 4.0-5.0 mm; female, 4.0 mm. Forewing forks I, II,
III, and V present; hind wing with forks I, IT and V. Forewing with R, nearly straight,
basal fork of discoidal cell slightly enlarged, evenly forked, length of cell ~ 2x width, fork
I subsessile, fork II sessile, 7 crossvein intersecting discoidal cell at past midlength, s, -7,
and m crossveins linear and hyaline, both 2A and 3A looped to 1A (2A without apical
fork). Hind wing with R obsolete (or fused to subcosta), forks I and II sessile, anal loop
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Figure 55. Chimarra agumatsa sp. nov., & genitalia A lateral B caudal € inferior appendage, ventral

D inferior appendage, dorsal E phallus, lateral, with ventral view of phallobase apex F phallus, dorsal.
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small. Forelegs with apical tibial spur short; male with modified tarsal claws, apical three
segments of tarsi short and flattened, claws asymmetrical, outer one elongate and twisted.

Male genitalia. Segment VIII short, sternum without posteroventral projection.
Segment IX, in lateral view, subtriangular, anteroventral and postroventral margins both
moderately produced, strongly converging dorsally, dorsal margin obsolete, or nearly
so, anterior margin without apodemes. Ventral process of segment greatly reduced,
rounded, ventrally projecting, width at base greater than length. Tergum X appar-
ently absent, but with narrow, converging lateral processes below preanal appendages,
subtending phallus and fused apicomesally. Preanal appendages small and knob-like,
rounded, slightly constricted basally, apparently fused to segment IX. Inferior append-
age very short, with dorsal margin enrolled and rounded, as viewed laterally, forming
a projecting cusp on the mesal surface; ventral margin of appendage projecting, acute,
and mesally curved, forming short spine-like projection on mesal margin. Phallic ap-
paratus with phallobase relatively short, not (or not evidently) anchored by sclerotized
periphallic membrane; ventral apex of phallobase, as viewed laterally, projecting and
acute, as viewed ventrally, weakly bifid apically; dorsal margin of phallobase, as viewed
laterally, distinctly projecting, subequal in length to ventral projection, but with me-
sal margin forming an elongate, narrow, desclerotized strip over much of its length,
as viewed dorsally; endotheca apparently short and simple in structure, with a pair
of short, curved, symmetrically oriented phallic spines; phallotremal sclerite complex
small and indistinct, composed of short rod and ring structure.

Etymology. Chimarra agumartsa, the name considered a noun in apposition, for
the name of the scenic waterfalls near which the holotype specimen was collected.

Chimarra kjaerandseni sp. nov.
http://zoobank.org/611EDC60-4653-4ECD-9B39-E6B05AE840D7
Fig. 56A-G

Type material. Holotype Guana — Volta Reg. ® &' (in alcohol); Wi, Agumatsa water-
fall, station # 5% 7°07'29"N, 0°35'31"E; 9-12 Mar. 1993; ]S Amakye & ] Kjerandsen
leg.; Malaise trap; UMSP 000550057.

Additional material. GHANA — Volta Reg. ® 19; Wli, Agumatsa waterfall, station
#6; 7°07'29"N, 0°35'31"E; 20 Nov. 1993; ] Kjerandsen leg.; light trap; UMSP.

Diagnosis. Chimarra kjaerandseni is a unique and enigmatic species, very dif-
ferent from the other species placed in the georgensis Group, but sharing some of the
diagnostic characters, including a maxillary palp with a relatively elongate terminal
segment and primitive venational characters, including a forewing with a straight Rs
vein, a linear, unpigmented chord, and absence of a “fork” or crossvein in the anal
veins. Like the species in the evoluta subgroup, it lacks fork I and III in the hind wing.
However, none of the genitalic characters are particularly suggestive of a relationship
with this subgroup, since it lacks either the elongate processes from the dorsal mar-
gin of segment IX or modified ventral apex of the phallobase that characterize other
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species in the subgroup. Because of this, and despite the very suggestive hind wing
venational loss characters, we prefer to consider this species unassigned to subgroup
in the georgensis Group.

General diagnostic characters of the species include the general shape of segment
IX, which is relatively elongate and lacks anterodorsal apodemes, the ventrally project-
ing ventral process of the same segment, the simple lateral lobes of tergum X, and the
short curved inferior appendages. Additionally, the numerous small spines in the phal-
lus, its relative length, absence of a projecting ventral apex on the phallobase, as well
as the relatively desclerotized posteromesal margin of segment VIII are also all useful
diagnostic characters, not found in any other species of the georgensis Group.

Description. Adult. Overall color (in alcohol) yellowish brown, vertex of head
slightly darker, appendages yellowish. Head relatively short (postocular parietal sclerite
~ 1/2 length of eye). Palps relatively elongate; maxillary palp with 1% segment short and
stout (approximately as long as wide), 2™ segment moderately elongate (- 3x 1%), apex
with cluster of 6-8 stiff setae, 3™ segment slightly longer than 2, 4 segment short (-
1/2 length of 3"), 5% segment relatively elongate and very narrow (somewhat shorter
than 3* and 4™ combined). Forewing length: male, 4.0 mm. Forewing with forks I, II,
III, and V present; hind wing with forks IT and V only. Forewing with Rs straight, or
nearly so, basal fork of discoidal cell slightly enlarged, evenly forked, length of cell -
2x width, fork I subsessile, I sessile, # crossvein not evident, s, 772, and » crossveins lin-
ear and hyaline, both 2A and 3A looped to 1A (2A without apical fork). Hind wing with
R, obsolete (or fused to subcosta), fork II slightly subsessile, anal loop small. Forelegs
with apical tibial spur very short; male with modified tarsal claws, apical tarsal segment
enlarged and flattened, claws asymmetrical, outer one elongate and slightly twisted.

Male genitalia. Segment VIII short, sternum without posteroventral projection,
tergum slightly longer, with very distinct membranous posteromesal invagination. Seg-
ment IX, in lateral view, relatively elongate ventrally, anteroventral margin moderately
expanded, posterior margin subparallel to anterior margin to point just above inferior
appendage, then angularly narrowing dorsally; as viewed dorsally, with dorsal mar-
gin short, but continuous, anteroventral margin subtruncate. Ventral process of seg-
ment IX ventrally projecting, subtriangular, closer to anterior than posterior margin.
Lateral lobes of tergum short and broad, subparallel, widely separated dorsally, with
membranous lobe between, lobes converging anteroventrally, apices of lobes each with
angular, beak-like, ventral projection, sensilla absent or indistinct. Preanal appendages
prominent, rounded and knob-like, slightly constricted basally, apparently fused to
segment IX. Inferior appendage, as viewed laterally, short and simple in shape, dis-
tinctly inflected basally, longer than wide, slightly tapering, apex rounded, mesally
curved as viewed dorsally or ventrally, without cusp or tooth on mesal margin. Phallic
apparatus with phallobase moderately elongate, tubular, without distinctly sclerotized
periphallic membrane, ventral apex of phallobase not projecting. Endotheca at least
moderately elongate, textured with small spine-like projections and several clusters of
short spines, phallotremal sclerite complex small and indistinct, forming short rod and
ring structure.
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Figure 56. Chimarra kjaerandseni sp. nov., 3 genitalia A lateral B dorsal, segments IX and X € tergum
VIIIL, dorsal D inferior appendage, ventral E inferior appendage, dorsal F phallus, lateral G phallus, dorsal.
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Etymology. We are pleased to name this species for Jostein Kjerandsen, who par-
ticipated in the collecting expedition that generated much of the material that the
current study is based on, in addition to doing an initial sorting of the material and
initiating the study.
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Abstract

Three new species of the genus Xiphocentron (Trichoptera, Xiphocentronidae) are described from Nearctic
and Neotropical regions of Mexico. Xiphocentron (Glyphocentron) flinti sp. nov. has a very unique mor-
phology distinguished by the presence of long spines on the preapical and apical margin of tergum X.
Xiphocentron (Antillotrichia) holzenthali sp. nov. is diagnosed by tergum IX, with the apical margin bear-
ing a narrow, rounded, mesal emargination and by a spiny projection near the basal plate. These species
are the first records of the family in northwestern Mexico. Xiphocentron (Antillotrichia) pineroi sp. nov. is
recognized, when observed in lateral view, by its less elongate genitalia and the sinuous mesal sclerite of the
inferior appendage. Additionally, we provide detailed illustrations of Xiphocentron (Antillotrichia) rhamnes
Schmid, and an updated list of the distribution of the genus Xiphocentron in Mexico.
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Introduction

The family Xiphocentronidae Ross, 1949 is comprised of 195 species distributed in eight
genera (as Caenocentron Schmid, 1982 was elevated to genus status) (Vilarino et al. in
press). The family was erected by Ross (1949); subsequently it was placed in the family
Psychomyiidae Walker, 1852 by Edwards (1961) and treated as a subfamily. Schmid
(1982) in a world revision of the group resurrected the family status of Xiphocentronidae.
The Xiphocentronidae are organized in two subfamilies: Proxiphocentroninae Schmid,
1982 and Xiphocentroninae Schmid, 1982 (Vilarino et al. 2018). The genus Xiphocen-
tron Brauer, 1870 includes the majority of the species of the family, with 53 extant species
and two subspecies widely distributed in the Neotropics (Holzenthal and Calor 2017;
Vilarino and Bispo 2020) and one fossil species described from Chiapas, Mexico (Wich-
ard et al. 20006). The genus Xiphocentron is subdivided into five subgenera: Glyphocentron
Schmid, 1982, Rhamphocentron Schmid, 1982, Sphagocentron Schmid, 1982, Xiphocen-
tron Schmid, 1982, and Antillotrichia Banks, 1941 (Holzenthal and Calor 2017; Vilarino
et al. 2018). The greatest diversity of subgenera is found in Mesoamerica, with only
Antillotrichia occurring in South America and the Antilles (Vilarino and Bispo 2020).
Representatives of all the subgenera occur in Mexico, and most of the distribution records
of the subgenera Rhamphocentron and Xiphocentron are from Mexico. As a result of the
continuing studies of the caddisfly fauna, 18 extant Xiphocentron and one fossil species
are known to occur in Mexico (including the species here described) (Table 1). The ge-
nus Xiphocentron Brauer, 1870 has a wide distribution in Mexico. We have collections
from the northern states of Chihuahua and San Luis Potosi, the central states of Puebla,
Oaxaca, Michoacdn, Ciudad de México, and Estado de México, and the southern part
of the country, including the states of Veracruz, Chiapas, and Tabasco (Table 1). Because
caddisflies of the genus Xiphocentron are diurnal (Flint 1968; Schmid 1982), often a lim-
ited number of individuals are collected when using only light traps. Rocha et al. (2017),
for instance, reported that they collected two new species of Xiphocentron, using only the
light trap method, although one of them was described with just a single type specimen.

Methods

The specimens of the genus Xiphocentron studied here were borrowed from the collec-
tions of the National Museum of Natural History, Smithsonian Institution in Wash-
ington, DC, and from the Coleccién Nacional de Insectos, Instituto de Biologia de la
Universidad Nacional Auténoma de México.

For the description of wing venation, we followed Vilarino and Bispo (2020). For
the study of the internal structure of the male genitalia, we put the entire adults or an
abdomen into a small container with a solution of 10% of KOH, and then kept on a hot
plate at 100 °C for 10 minutes, in order to clear the genitalia. After that, the specimens
were kept in 10% acetic acid for 10 min to stop the clearing reaction (Prather 2003).
Subsequently, the specimens were placed on microscope slides with a drop of glycerin
for the observation of the male genitalia. We used a dissection microscope (LEICA
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Table I. Distribution of the genus Xiphocentron Brauer, 1870 in Mexico. Chihuahua (Chi.), Nuevo Leén
(NL), San Luis Potosi (SLP), Michoacin (Mich.), Estado de México (Edo. Mex.), Ciudad de México
(CDMEX), Puebla (Pue.), Veracruz (Ver.), Oaxaca (Oax.), Tabasco (Tab.), Chiapas (Chis.), (f fossil), (%
New Distribution).

Species States
X. (Xiphocentron) asilas Schmid, 1982 SLP
X. (Xiphocentron) aureum Flint, 1967 Edo. Mex., % Ver.
X. (Xiphocentron) bilimekii Brauer,1871 MEXICO
X. (Xiphocentron) polemon Schmid, 1982 CDMEX
X. (Xiphocentron) tarquon Schmid, 1982 Chis., Tab., Ver.
X. (Xiphocentron) chiapasi Wichard, Solérzano- Kraemer, Luer, 2006 Chis. T
X. (Xiphocentron) numanus Schmid, 1982 Oax.
X. (Sphagocentron) julus Schmid, 1982 Oax.
X. (Rhamphocentron) eraro Schmid, 1982 SLP
X (Rhamphocentron) alecto Schmid, 1982 NL, Chi., SLP
X. (Rhamphocentron) lavinia Schmid, 1982 Chis.
X. (Rhamphocentron) mexico Ross, 1949 NL, SLP, Tab.
X. (Rhamphocentron) messapus Schmid, 1982 Chis.
X. (Glyphocentron) flinti sp. nov. Chi.
X (Antillotrichia) mezencius Schmid, 1982 Pue.
X (Antillotrichia) rhamnes Schmid, 1982 Mich., Oax.
X. (Antillotrichia) serestus Schmid, 1982 Mich., Oax.
X (Antillotrichia) holzenthali sp. nov. Chi.
X. (Antillotrichia) pineroi sp. nov. Tab.

Model EZ4) and a ZEISS compound microscope with camera lucida for observation
and creation of the drawings, the latter subsequently digitized on the computer using
Adobe Illustrator CS6. Morphological terminology and style of the description of the
male genitalia, follows that presented by Munoz and Holzenthal (1997) and Schmid
(1982). Distribution maps were generated using ArcGIS v. 10.2 (ESRI 2013). Distri-
butional data for Xiphocentronidae was compiled from the literature.

The type materials are deposited as indicated in each species description, in the
collections: National Museum of Natural History, Smithsonian Institution in Wash-
ington, DC (USNM), and Coleccién Nacional de Insectos, Instituto de Biologia de la
Universidad Nacional Auténoma de México (CNIN, formerly IBUNAM).

Results

Family Xiphocentronidae Ross, 1949
Genus Xiphocentron Brauer, 1870

Xiphocentron (Glyphocentron) flinti Bueno, Vilarino & Barba, sp. nov.
http://zoobank.org/5BE15179-7CA0-4F3D-A475-D275022D2985
Figures 1, 2, 6

Diagnosis. This new species is very distinct from all other Xiphocentron species. The
group of long, mesally situated setae on the basal portion of the inferior appendages
has some resemblance to species in the subgenus Xiphocentron, whereas the complex
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Figure 1. Xiphocentron (Glyphocentron) flinti sp. nov., holotype, adult, & A forewing and hindwing.

Male genitalia B left lateral € dorsal D ventral E phallus, apex in lateral and dorsal view F detail of right
inferior appendage mesal surface, lateral and ventral view G detail of segment X left lateral.
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Figure 2. Xiphocentron (Glyphocentron) flinti sp. nov., paratype, adult, @, genitalia A lateral B dorsal view.
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tergum X is similar to species in the subgenus Glyphocentron. Xiphocentron (G.) flinti
sp. nov. can be distinguished from all the species of the family by the unique tergum X
which bears long spines on the preapical and apical margin and visible in both dorsal
and ventral views.

Description. Adult. Forewing length 4.8-9.0 mm, » = 16; fork II and fork IV
present; Sc reaching C subapically, meeting R1 apically; fork II sessile at discoidal cell,
with crossvein between R5 and M1+2; thyridial cell shorter than discoidal cell; three
anal veins present (Fig. 1). Hindwing with fork II and fork V present. Color fuscous.
Tibial spur formula 2—4-3. Hind tibia apical spurs not modified. Sternum V bearing
pair of reticulated regions.

Male genitalia. Tergum IX small, ellipsoidal; in lateral view, rounded ventrally,
narrow dorsally, anterior margin straight; in dorsal view anterior margin with wide,
deep, U-shaped mesal emargination; apical margin rounded. Sternum IX subtrian-
gular, in lateral view, about two times as long as high; anterior margin with elongate,
wide, mesal apodeme; ventral margin rounded; posterior margin rounded; in ventral
view, anterior margin with deep, U-shaped emargination, enlarging apically; poste-
rior margin rounded. Tergum X in lateral view, subrectangular, narrow basally, wide
mesally, with a group of spinelike setae, preapically rectilinear, apically bifurcated in
two lobes, ventral lobe longer with group of long spinelike setae, dorsal lobe shorter
with apical spinelike setae, anterior margin curved; in dorsal view, subtriangular, wide
basally, narrow apically, lateral surface sclerotized, mesally membranous; apex with
deep cleft, forming two rounded membranous lobes, bearing preapical spinelike setae,
apices divergent; in ventral view, apex with two long mesal spinelike setae. Preanal ap-
pendages long, dorsal margin crenulate, in lateral view, broad, parallel-sided, with lon-
gitudinal ridge, apex rounded; in dorsal view, enlarged basally, narrowed at middle. In-
ferior appendage short, approximately half length of preanal appendages, basal section
with a group of long spinelike setae; in lateral view, basal section broad, apical section
narrow; in ventral view, basal section subtriangular, with a line of large spinelike setae,
apical section long and thin, curved mesad; basal plate short, shorter than half sternum
IX length. Phallus, long, slender, tubular, apex enlarged, with narrow curved sclerite.

Female genitalia. V11 segment long and narrow, synscleritous dorsally, inter-
nally with a pair of long slender apodemes from anterior margin; intersegmental
membrane nearly as long as IX segment when extended. IX segment long and slender,
with a pair of internal apodemes arising from anterior margin; apex with a pair of
slender processes.

Type material. Holotype: & Mexico, Chihuahua, Ruta San Rafael-Cuiteco,
27°26'13"N, 108°00'32"W, elev. 1707 m, 30.VII1.2005, J. Bueno and R. Barba leg.
pinned with abdomen in glycerin (CNIN). Paratypes: ibid., Chihuahua, Riito, Hwy.
16, 10 mi E. Yepachic 28°10'26"N, 108°10'36"W, elev. 2086 m, 28.V1.1987, R. Bau-
mann, B. Kondratieff, Sargent and Wells leg. 83 8% in alcohol (USNM); ibid., small
stream Cascada de Basaseachic, 28°10'52"N, 108°12'44"W, elev. 1950 m, 28.V1.1987,
B. Kondratieff and R. Baumann leg. 13 in alcohol (USNM); ibid., Cascada de Basa-
seachic, 22.VIIL.1986, B. Kondratieff leg. 1 pinned (USNMENTO1518156); ibid.,
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fork Arroyo Bandera near Jct. Rio Chuhuichupa, 25.V1.1987, B. Kondratieff and R.
Baumann leg. 13 19 in alcohol (USNM).

Etymology. We dedicated this species, with sadness and love, to the memory of a
great entomologist, Dr Oliver S. Flint Jr, who passed away on May 18, 2019.

Distribution. All the specimens were collected at Sierra Tarahumara, the moun-
tain region of Chihuahua State (Fig. 6).

Remarks. The affinities of Xiphocentron (Glyphocentron) flinti sp. nov. are not very
clear. The preanal appendages present a mesal ridge, a character present in the species of
the genus Melanotrichia. The long setae on the basal portion of the inferior appendages
in this species are similar to species within the subgenus X. (Xiphocentron) or even to
Cnodocentron (Caenocentron). The complex tergum X with apical points puts it closer
to the subgenus X. (Glyphocentron). The new species lacks other diagnostic characters
of Melanotrichia (fan-like spine line), Cnodocentron (bifurcate inferior appendage), or
X. (Xiphocentron) (modified hind leg spurs, and presence of forewing fork I); therefore,
we are placing it within subgenus X. (Glyphocentron), for which the diagnostic charac-
ter is the presence of points on tergum X (Schmid 1982).

Xiphocentron (Antillotrichia) holzenthali Bueno, Vilarino & Barba, sp. nov.
http://zoobank.org/919102E4-F494-4B38-8FD2-C327ECC42FCE
Figures 3, 6

Diagnosis. This new species is very similar to Xiphocentron (Antillotrichia) serestus
Schmid, 1982. However, Xiphocentron (Antillotrichia) holzenthali sp. nov. can be sepa-
rated from X (Antillotrichia) serestus by the shape of the tergum IX, as viewed dorsally;
in X. (Antillotrichia) holzenthali sp. nov. the apical margin has a narrow, rounded,
mesal emargination, while in X. (Antillotrichia) serestus the mesal emargination is wide
and shallow. In the new species, the apical margin of sternum IX, in ventral view, has
a narrow, rounded, mesal emargination, while in X. (Antillotrichia) serestus this margin
has a trilobed mesal emargination. Also, in the new species the inferior appendage, in
ventral view, has a spiny projection near the basal plate, which is absent in X. (Anzil-
lotrichia) serestus.

Description. Adult. Forewing length 67 mm, 7 = 5. Color in alcohol pale. Tibial
spur formula 2—4-3. Hind tibia apical spurs not modified. Sternum V bearing pair of
reticulated regions.

Male genitalia. Tergum IX semicircular; in lateral view, wide basally, narrow api-
cally; dorsal margin curved; ventral margin nearly straight; in dorsal view anterior mar-
gin with deep V-shaped central incision; apical margin with narrow, rounded, mesal
emargination. Sternum IX ovate, in lateral view, about twice as long as high; anterior
margin with slender, pointed, mesal apodeme; ventral margin rounded; dorsal margin
subtriangular; in ventral view, enlarging preapically; anterior margin rectilinear; pos-
terior margin with small mesal emargination. Tergum X in lateral view, rectangular,
narrow, acute apically; in dorsal view, subtriangular, wide basally, narrow apically; lat-
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Figure 3. Xiphocentron (Antillotrichia) holzenthali sp. nov., holotype, adult, &, genitalia A left lateral
B dorsal € ventral D phallus left lateral and dorsal E detail of right inferior appendage mesal surface,
lateral and ventral view.

eral surface sclerotized, each sclerotized side fused mesally; apex with deep, V-shaped
emargination; in ventral view, subtriangular, wide basally, narrow, cleft apically. Preanal
appendages long, margins crenulate, surface weakly setose; in lateral view, broad ba-
sally, parallel-sided, narrow preapically, apex rounded. Inferior appendages, in lateral
view long, approximately same length as preanal appendages, weakly setose; widest
basally and mesally, apical section narrower, slender, upturned, and curved; mesal sur-
face, with short, thick, peglike setae, separated in two, small patches, visible in ventral
and dorsal view; in ventral view with spiny projection near basal plate; basal plate long,
about as long as half sternum IX length. Phallus long, slender, tubular, slender apically.
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Female genitalia (not illustrated). VIII segment narrowly divided dorsally, internal-
ly with pair of long slender apodemes from anterior margin; intersegmental membrane
nearly as long as IX segment when extended. IX segment long and slender with pair of
internal apodemes arising from anterior margin; apex with pair of slender processes.

Type material. Holotype: & Mexico: Chihuahua, Jct. E & W Forks Arroyo
Toro, Toro Basin 28°06'35"N, 107°37'28"W, elev. 2425 m, 23.VI1. 1987, B. Kon-
dratieff and R. Baumann leg. in glycerin (USNM). Paratypes: ibid., 1319 in glyc-
erin (USNM); Chihuahua, Arroyo Chuchupate, Trib. Rio Chuhuichup 28°48'08"N,
107°24'43"W, elev. 2426 m, 23.V1.1987, B. Kondratieff and R. Baumann leg. 28 in
glycerin (USNM).

Etymology. We name this species in honor of Dr Ralph Holzenthal in recogni-
tion of his great contribution to the knowledge of the systematics and distribution of
Neotropical caddisflies.

Distribution. All the specimens were collected at Sierra Tarahumara, the moun-
tainous region of Chihuahua State (Fig. 6).

Xiphocentron (Antillotrichia) pineroi Bueno, Vilarino & Barba, sp. nov.
http://zoobank.org/27C736E6-3A0A-4383-A5CF-A15EB24D1612
Figures 4, 6

Diagnosis. This new species is similar to other species with a mesal sclerite on the infe-
rior appendages. The new species is particularly similar to Xiphocentron (Antillotrichia)
surinamense Flint, 1974, and Xiphocentron (Antillotrichia) pintada Flint, 1983 due to
the shape of tergum IX and the mesal sclerite. Xiphocentron (Antillotrichia) pineroi sp.
nov. can be distinguished from X. (Antillotrichia) surinamense by the longer and thin-
ner sternum IX, preanal and inferior appendages in lateral view. It is distinguished
from X. (Antillotrichia) pintada by its longer, sinuous mesal sclerite in lateral view, and
by the deeper mesal emargination of sternum IX in dorsal view.

Description. Adult. Forewing length 6.0 mm. Color in alcohol pale. Tibial spur
formula 2—4-3. Hind tibia apical spurs not modified. Sternum V bearing pair of re-
ticulated regions.

Male genitalia. Tergum IX in lateral view, ovate, anterior margin rounded, pos-
terior margin rectilinear, dorsal margin produced posterad. In dorsal view anterior
margin with narrow, V-shaped, mesal emargination. Apical margin with acute mesal
emargination. Sternum IX ovate, in lateral view, about twice as long as high; ante-
rior margin with elongate, slender, pointed, mesal apodeme; ventral margin convex;
dorsal margin subtriangular; in ventral view, anterior margin rectilinear; posterior
margin with short, rounded, mesal emargination. Tergum X, in lateral view, cylin-
drical, narrow basally, mesally wider, circular apically. In dorsal view, subtriangular,
wide basally, narrow apically; lateral surface sclerotized, each sclerotized side fused
mesally; apex with deep, V-shaped emargination, forming two lobes; in ventral view,
subtriangular, wide basally, narrow and cleft apically, forming two apicomesal pro-
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Figure 4. Xiphocentron (Antillotrichia) pineroi sp. nov., holotype, adult, a3, genitalia A left lateral B dorsal
C ventral D phallus apex, left lateral and dorsal E detail of right inferior appendage mesal surface, lateral,
ventro-lateral, and ventral view.

jections. Preanal appendages elongated, about twice as long as segment X and setose.
In lateral view, basally directed posterodorsally, then bent posterad, constricted at
mid-length, apex rounded. In dorsal view, narrowed at base and sinuous, rectangu-
lar preapically, apex rounded, rugose. Inferior appendages long, shorter than preanal
appendages, basal section with narrow and sinuous sclerite bearing small spines at
apex; in lateral view, basal section broad, apical section longer than basal region,
slender; in dorsal view, apex rectangular, basal section rounded; mesal surface with
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Figure 5. Xiphocentron (Antillotrichia) rhamnes Schmid, 1982, adult, 4, genitalia A left lateral B dorsal
C ventral D phallus apex, left lateral and dorsal E detail of right inferior appendage mesal surface, lateral,

and ventral view.

row of several short spine-like setac and narrow sclerite; in ventral basal section
rugose near basal plate; basal plate long, about as long as half sternum IX length.
Phallus long, slender, tubular, apex enlarged.

Female. Unknown.

Type material. Holotype: 5 MExico: Tabasco, Mpio. Huimanguillo Ejido Villa
de Guadalupe 1a Secc. Cascada Cerro de Las Flores Rta. Malpasito-Carlos A. Madrazo
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Figure 6. Mexican distribution of the new species of Xiphocentron and X. (Antillotrichia) rbamnes Schmid, 1982.

17°21'39"N, 93°37'29"W, elev. 540 m, 16.111.2000, J. Bueno, R. Barba, A. Rojas leg.
in glycerin (CNIN).

Etymology. We take great pleasure in naming this species for Dr Daniel Ignacio
Pifiero-Dalmau in recognition of his great contributions to the knowledge of the ge-
netics of populations and conservation of Mexican plants.

Distribution. The holotype was collected at a waterfall in a rain forest in Tabasco

State (Fig. 6).

Xiphocentron (Antillotrichia) rhamnes Schmid, 1982
Figures 5, 6

Material analyzed. MExico: Veracruz, N. Huatusco, 19°8'53"N, 96°58'1"W,
elev. 1344 m, 31.VIL.1966, O.S. Flint and M.A. Ortiz leg. 13 pinned (USN-
MENTO1028628) [holotype]. Estado de México, Mpio. Villa de Allende, km 60
Carr. Toluca-Valle de Bravo San Cayetano, 19°22'14"N, 100°5'15"W, elev. 2516
m, 13.V1.2003, M. Razo and L. Onate leg. 23 pinned (CNIN). Puebla, Mpio.
Progreso, Rio San Juan 5.8 km N de Tlatlauquitepec, 19°50'14"N, 97°30'48" W,
elev. 2003 m, 28.VI.1996, A. Contreras and R. Barba leg. 18 in glycerin (CNIN).
Oaxaca, Santa Maria de Yavesia, 17°13'36"N, 96°25'35"W, elev. 2062 m,
16.VII1.2001, J. Bueno, R. Barba and A. Ibarra leg. 9 33 in glycerin (CNIN)
[specimen illustrated]. Veracruz, Altotonga, Rio Pancho Pozas 19°44'42"N,
97°14'52"W, elev. 2008 m, 25.VI1.1994, B. Kondratieff and R. Baumann leg. 14
in glycerin (CNIN).
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Distribution. Mexico; Estado de México, Puebla, Oaxaca, and Veracruz states
(Fig. 6).

Remarks. In the original description, Schmid (1982) did not provide the full de-
piction of the dorsal and ventral view of the male genitalia of this species. Therefore,
some characters cannot be observed, such as the shape of the anterior margin of the
tergum IX in dorsal view and the basal crenulate area of the inferior appendage in
ventral view. The holotype is fixed in a permanent slide in dorso-lateral view. To avoid
damaging it, we illustrated another identified specimen (from Oaxaca) and analyzed
the holotype with material from the same province of the holotype (Veracruz) and
other regions of Mexico.

Discussion

According to the biogeographic provinces proposed by Morrone et al. (2017), X. (An-
tillotrichia) holzenthali sp. nov. and X. (Glyphocentron) flinti sp. nov. are distributed in
the Nearctic region of Mexico (Fig. 6), particularly in the province of Sierra Madre Oc-
cidental (in the Gran Meseta and Cafiones Chihuahuenses and Sierras and Subcafiadas
del Norte subprovinces). This province presents the largest mountain system in the
country, with altitudes of 2000-2500 m a.s.l. (Morrone et al. 2017). The collection
sites of X. (Antillotrichia) holzenthali sp. nov. are located at 2060 m on average, and X.
(Glyphocentron) flinti sp. nov. at 1809 m. Both species are distributed in places with
Subhumid Temperate Climate (Cw) (Garcia and CONABIO 1998) and vegetation
consisting of conifer and oak forests. These species are the first representatives of the
family Xiphocentronidae recorded from northwestern Mexico. The biogeographical
analysis of Caenocentron suggests that these western mountain ranges were an impor-
tant dispersal area of early radiations during the Oligocene (Vilarino et al. in press);
this might also be true for the radiation of other groups within Xiphocentronidae.
The distribution of X. (Antillotrichia) rhamnes is found within the Mexican Transition
Zone in the Transverse Volcanic Province and the Province of Sierra Madre del Sur, at
an average altitude of 2133 m, which is characterized by a subhumid temperate climate
(Cw) and vegetation commonly consisting of coniferous and oak forests. Xiphocentron
(Antillotrichia) pineroi sp. nov. is the southernmost occurring of these species and is
distributed in the Neotropical region, where it occurs in the Veracruzan Province but is
restricted to the Sierra Norte de Chiapas subprovince. The type locality has an altitude
of approximately 740 m, a tropical rainforest climate (Af) (Garcia and CONABIO
1998), and a tropical evergreen forest vegetation type.

Conclusion

Previously, 15 extant (Bueno-Soria 2010) and one fossil (Wichard et al. 2006) species
of Xiphocentron were known from Mexico. With the addition of three new species
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described here, the number of Xiphocentron species known from Mexico is now 19.
However, many species are still only known from their type locality, and many regions
remain poorly explored for the genus, particularly the Sierra Madre Occidental and
Sierra Madre del Sur along the Pacific Coast. Therefore, more collections are necessary
to obtain a better idea of the distribution and actual diversity of the genus Xiphocentron
in Mexico.
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Abstract

Brejos de Altitude are evergreen seasonal forests, associated with plateau regions in the middle of the
Caatinga domain in Northeast Brazil, which possibly acted as biological corridors between the Atlantic
Forest and the Amazon rainforest during the Pleistocene. The first entomological survey in the highest
point in the state of Pernambuco, Brazil, the Brejo de Altitude de Triunfo, was implemented and resulted
in a checklist of caddisflies with six families, nine genera, and eleven species, including a new species.
Helicopsyche ralphi sp. nov. is described and illustrated, based on all semaphoronts. A key to Brazilian
Helicopsyche (Ferapsyche) Johanson, 1998 species is also provided. In addition to the caddisfly survey in
the Brejos de Altitude, the results include new records for the state, region, and also for the country. Thus,
this study updates the number of species in the Brazilian Northeast region and Pernambuco state to 169

species and 43 species, respectively.
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Introduction

The Caatinga domain is a mosaic of xerophyte forest of 912.529 km? in Northeastern
Brazil (da Silva et al. 2017), delimited by the Atlantic Forest, Amazon rainforest and
Cerrado domains. Previously, the area that today comprises Caatinga was a connection
between the Atlantic Forest and Amazon rainforest (Santos et al. 2007; Batalha-Filho
etal. 2013). The palynological profile from the late Pleistocene (0.9 Mya) in the Caat-
inga domain revealed a high concentration of pollen of taxa found in the present At-
lantic Forest and Amazon rainforest, probably reflecting a connection of these domains
during this period (Costa et al. 2017; Ledo and Colli 2017). The initial separation of
these regions possibly occurred because of the Andean uplift, which changed the cli-
mate and consequently the vegetation of South America (Morley 2000). These changes
led to the modification and emergence of a “dry diagonal”, an area with more xeric
habitats, separating the two forests (Costa et al. 2017). This splitting process started
in the Miocene (5.6-23 Mya), but the total separation occurred only in the early
Pleistocene (the last 5.5 Mya) (Batalha-Filho et al. 2013; Costa et al. 2017; Ledo and
Colli 2017). Subsequently, the Caatinga domain has been characterized by a xerophyte
forest mosaic, with some islands of humid tropical forests, named Brejos de Altitude
(Andrade-Lima 1982; Ledo and Colli 2017). Possibly due to this recent separation
many sister species and lineages have disjunct distributions in the Atlantic Forest and
Amazon rainforest (Borges-Nojosa and Caramaschi 2003; Batalha-Filho et al. 2013;
Ledo and Colli 2017; Silveira et al. 2019).

Brejos de Altitude represent forest refuges enclaved in the Caatinga domain (Perei-
ra-Filho and Montingelli 2011). These areas are a mosaic composed of Atlantic Forest
and Amazon biotic components, and they have climatic, edaphic, and topographical
features different from their semiarid surroundings (Borges-Nojosa and Caramaschi
2003), and harbor a peculiar biodiversity of amphibians and reptiles (e.g., Pereira-
Filho and Montingelli 2011; Castro et al. 2019a, b; Quirino et al. 2019), insects (e.g.,
Silva et al. 2007; Santos et al. 2011; Silva et al. 2019), and plants (e.g., Rodal et al.
2005; Machado et al. 2012; Araujo et al. 2019). The Brejos de Altitude possibly origi-
nated from climatic fluctuations that occurred during the Pleistocene, allowing the
expansion of Atlantic Forest into currently semiarid locations in areas with a favorable
microclimate during the shrinkage process (Behling et al. 2000; Auler et al. 2004;
Silveira et al. 2019).

Brejos de Altitude environments also play an important role in freshwater flow,
and as a consequence of orographic rains, several headwater streams emerge from them
(Andrade-Lima 1982; Aradjo et al. 2007). Headwater streams represent essential habi-
tats for taxa primarily associated with these environments, such as some families of
Trichoptera (Richardson 2019).

Trichoptera is the most diverse order of strictly aquatic insects, with ~ 16,300
extant species, 632 genera and 63 families (Morse 2022). Of these, - 3,300 species,
25 families, and 155 genera were recorded in the Neotropical region (Holzenthal and
Calor 2017; Morse et al. 2019). In Brazil, - 900 species of Trichoptera are recorded
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(Santos et al. 2022). Although our knowledge of caddisflies from Brazil has increased
in the last years (Vilarino and Calor 2017), the Atlantic Forest and Amazon rainforest
contain the most concentrated species records, possibly as a consequence of research
groups established in these regions for a longer time. On the other hand, our knowledge
of caddisflies from the Caatinga has increased, with 77 species (14 endemic) now
known (Santos et al. 2022). Currently there are 39 species of Trichoptera reported for
Pernambuco state (Souza et al. 2013a; Gomes and Calor 2019; Pereira et al. 2020), of
which three are representatives of Helicopsychidae: Helicopsyche (Cochliopsyche) clara
(Ulmer, 1905), Helicopsyche (Feropsyche) tapadas Denning, 1966, and Helicopsyche
(Feropsyche) vergelana Ross, 1956 (Souza et al. 2013a; Pereira et al. 2020). In all Brejos
de Altitude, only three caddisfly species [Macrostemum hyalinum (Pictet, 1836),
Oxyethira tica Holzenthal & Harris, 1992, and Atopsyche antisuya Schmid, 1989] have
been recorded, in Franca et al. (2013), Souza and Santos (2017), and Gomes and Calor
(2019), respectively.

Trichoptera are holometabolic insects, presenting an egg, larva (generally five in-
stars), pupa and adult stage (Holzenthal et al. 2015). For most insects, the morphology
of females and immatures is little known, because descriptions and identification tools
have a male bias (Yeo et al. 2018). This shortfall of knowledge of the semaphoronts
(Haeckelian shortfall) (Faria et al. 2020) is exaggerated in Helicopsyche, where only 19
immature stages and 63 adult females of the 130 valid species from the Neotropical
region are known (four immatures and 13 adult females from Brazil), but most have
no description of these semaphoronts (only 17 immatures and 25 adult females have
descriptions) (Johanson 2002; Holzenthal and Calor 2017; Morse 2022). The subge-
nus H. (Feropsyche) has knowledge shortfalls of the species (Linnean shortfalls), since -
40% were described only in the 21* century (e.g., Johanson 2003; Johanson and Malm
2006; Johanson and Holzenthal 2010; Rueda-Martin and Miranda 2015; Vilarino and
Calor 2017; Dumas and Nessimian 2019), and many species to be described. Consid-
ering the significant reduction of vegetation in the Brazilian Northeast Atlantic Forest,
the Brejos de Altitude constitute areas of high priority for conservation (SOS Mata
Atlantica & INPE 2019; Pereira-Filho et al. 2020). Here we present the first study of
caddisfly fauna from a Brejo de Altitude with a commented checklist. Additionally, we
present the description of Helicopsyche ralphi sp. nov., based on adult males and females
and immature stages, and a key to Brazilian Helicopsyche (Feropsyche) species.

Materials and methods

The Brejo de Altitude de Triunfo (07°50'17"S, 38°06'06"W) is located in the Baixo
Pajeti region and represents the highest altitude mountain in the Pernambuco state,
Brazil, with altitude of 500-1,260 m. The area is predominantly composed of sea-
sonal semideciduous forest, exhibiting average rainfall of 1,222 mm/year, with higher
rainfall occurring in March and April (Tabarelli and Santos 2004). Specimens were
collected between 2017 to 2019 from the following sites: (A) Pico do Papagaio stream;
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Figure I. Distribution map of the sampling sites in the Brejo de Altitude de Triunfo, Pernambuco state, Brazil

A Pico do Papagaio stream B Grito stream € Laje stream D, E, F Pinga stream G Alfinim stream H Ic6 stream.

(B) Grito stream; (C) Laje stream; (D, E, and F) Pinga stream; (G) Alfinim stream,
and (H) Ic6 stream (Fig. 1, Table 1). Adults were collected by means of light bulbs
(ultraviolet and white lights) attached to a white sheet, UV light pan trap (Calor and
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Table I. Collection data from Brejo de Altitude de Triunfo, with the sample of each collection site, geo-
graphic coordinates, elevation, date, traps (LPT = UV Light Pan Trap, MAL = Malaise and WSA = White
Sheet Attraction), and acronyms of collectors.

Sample Collection sites Geographic coordinates  Elevation (a.s.l.) Date Trap  Acronyms of collectors
Al Pico do Papagaio stream 7°49'36"S, 38°3'32"W 1050 m 02.v.2019 LPT ACS, RP
B1 Grito stream 7°51'41"S, 38°5'25"W 740 m 07.viii.2018 LPT ACS
B2 7°51'41"S, 38°5'25"W 740 m 09.viii.2018 LPT ACS
B3 7°51'41"S, 38°5'25"W 740 m 09.x.2018 LPT ACS
C1 Laje stream 7°52'13"S, 38°5'18"W 580 m 07.viii.2018 LPT ACS
C2 7°52'13"S, 38°5'18"W 580 m 08.ix.2018 LPT ACS
C3 7°52'13"S, 38°5'18"W 580 m 10.x.2018 LPT ACS
C4 7°52'13"S, 38°5'18"W 580 m 1.2019 MAL ACS
C5 7°52'28,2"S, 38°8'15,6"W 570 m 02.v.2019 LPT ACS, RP
C6 7°52'28,5"S, 38°8'13,6"W 560 m 02.v.2019 LPT ACS, RP
Cc7 7°52'28,5"S, 38°8'15,3"W 860 m 03.v.2019 LPT ACS, RP
D1 Pinga stream 7°52'3"S, 38°7'13"W 890 m 16.xii.2017 LPT ACS
D2 7°52'3"S, 38°7'13"W 890 m 18.xii.2017 LPT ACS
D3 7°52'3"S, 38°7'13"W 890 m 21.ix.2017 LPT ACS
D4 7°52'3"S, 38°7'13"W 890 m 07.ii.2018  LPT ACS
D5 7°52'3"S, 38°7'13"W 890 m 09.ii.2018  LPT ACS
D6 7°52'3"S, 38°7'13"W 890 m 06.viii.2018 WSA ACS
D7 7°52'3"S, 38°7'13"W 890 m 06.viii.2018 LPT ACS
D8 7°52'3"S, 38°7'13"W 890 m 07.viii.2018 LPT ACS
D9 7°52'3"S, 38°7'13"W 890 m 21.viii.2018 LPT ACS
D10 7°52'3"S, 38°7'13"W 890 m ix.2018  MAL ACS
D11 7°52'3"S, 38°7'13"W 890 m 09.x.2018 LPT ACS
D12 7°52'3"S, 38°7'13"W 890 m 03.ii.2019  LPT ACS
D13 7°52'3"S, 38°7'13"W 890 m 07.ii.2019  LPT ACS
D14 7°52'3"S, 38°7'13"W 890 m 09.ii.2019  LPT ACS
D15 7°52'3"S, 38°7'13"W 890 m 10.ii.2019  LPT ACS
Di6 7°52'3"S, 38°7'13"W 890 m 11.iii.2019  LPT ACS
D17 7°52'3"S, 38°7'13"W 890 m 16.iv.2019  LPT ACS
D18 7°52'5,5"S, 38°7'15,6"W 870 m 01.v.2019 LPT ACS, RP
D19 7°52'4,7"S, 38°7'15,3"W 860 m 01.v.2019 LPT ACS, RP
D20 7°52'5,5"S, 38°7'15,7"W 865 m 01.v2019 LPT ACS, RP
D21 7°52'3,2"S, 38°7'13,8"W 840 m 01.v.2019 LPT ACS, RP
D22 7°52'3,2"S, 38°7'13,8"W 840 m 02.v.2019 LPT ACS, RP
E1l Alfinim stream 7°51'44"S, 38°7'52"W 940 m 08.viii.2018 LPT ACS
E2 7°51'44"S, 38°7'52"W 940 m 08.viii.2018 WSA ACS
F1 Icé stream 7°52'28,8"S 38°8'15,8"W 800 m 01.v.2019 LPT ACS, RP
F2 7°52'28,5"S, 38°8'15,3"W 810 m 02.v2019 LPT ACS, RP
F3 7°52'28,5"S, 38°8'15,8"W 800 m 02.v2019 LPT ACS, RP

Mariano 2017), and Malaise trap. Immature stages were collected manually. All speci-
mens were preserved in 80% ethanol. For each collector, an acronym was designated,
as follows: ACS for Amanda Cavalcante-Silva and RP for Rafael Pereira.

The map with collection sites was created using QGIS 3.4.15 and finalized in
Corel Draw X5. The species distribution data were obtained from Holzenthal and
Calor (2017) for the Neotropical region and Queiroz et al. (2020) and Santos et al.
(2022) for Brazil. New records for Pernambuco state are indicated in the species dis-
tribution. Genitalia of males and females were diaphanized in 10% KOH solution
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or lactic acid (Betten 1934; Blahnik and Holzenthal 2004; Blahnik et al. 2007) and
stored in microtubes with glycerin. Association between immature and adult stages was
done using the metamorphotype method (Milne 1938).

The illustrations were made with the aid of a microscope equipped with a camera
lucida, scanned, and finalized in Adobe Illustrator CS6. Microphotographs were made
with a Leica stereoscope equipped with a digital camera, Nikon model DS-Fil and fi-
nalized in Corel Draw X5. Descriptions were made using the DELTA system (Dallwitz
etal. 1999). The terminology applied to the morphological structures of adults follows
Johanson (1998), with adaptations of Holzenthal et al. (2016), and immature follows
Monson et al. (1988) and Waringer et al. (2017). The type specimens will be depos-
ited at the following institutions: Museu de Zoologia da Universidade Sao Paulo, Sao
Paulo (MZSP), Museu de Histdria Natural da Bahia, Universidade Federal da Bahia,
Salvador (UFBA), Colecio Entomolégica Prof. José Alfredo Pinheiro Dutra, Departa-
mento de Zoologia, Universidade Federal do Rio de Janeiro, Rio de Janeiro (DZR]),
and Instituto Nacional de Pesquisas da Amazonia, Manaus (INPA), as indicated in the
material examined section.

Results

Helicopsyche (Feropsyche) ralphi sp. nov.
http://zoobank.org/15602B59-C063-4007-82C0-9141BDO6D2BE
Figs 2—7

Material examined. Holotype. BraziL, 1 male; Pernambuco, Triunfo, Pinga stream;
7°52'3"S, 38°7'13"W, el. 890 m; 21.ix.2017; Cavalcante-Silva, A. leg.; UV light
pan trap (MZSP). Paratypes. Same data as holotype, except 5 males; Grito stream;
7°51'41"S, 38°5'25"W, el. 740 m; 09.viii.2018 (UFBA); same except 3 males; Laje
stream; 7°52'13"S, 38°5'18" W, el. 580 m; 07.viii.2018 (DZR]); same except 6 males;
Pinga stream; 7°52'3"S, 38°7'13"W, el. 890 m; 21.ix.2017 (MZSP); same except 6
males (INPA); same except 1 female; 7°52'3"S, 38°7'13"W, el. 890 m; 03.ii.2019
(MZSP); same except 5 females; 7°52'5,5"S, 38°7'15,6"W, el. 870 m; 01.v.2019;
Cavalcante-Silva, A, Pereira, R. leg. (MZSP); same except 6 females; 7°52'5,5"S,
38°7'15,7"W, el. 865 m; 01.v.2019 (UFBA); same except 6 females (DZR]); same
except 6 females (INPA).

Diagnosis. The new species is distinguished from all other congeners by the fol-
lowing characters of the male genitalia: inferior appendage subtriangular, acuminated
in posterior region, basomesal lobe subtriangular - 1/2 the length of the inferior ap-
pendage, in lateral view, trapezoid, with spine-like setae in posterior margin, in ventral
view; abdominal segment X slender, slightly cleft at the apex, in dorsal view. The char-
acters of the genitalia of new species are morphologically similar to Helicopsyche flinti
Johanson (1999). The new species presents abdominal segment X with a rounded apex,
and a medial row of spine-like setae, in dorsal view (while H. flinti presents abdominal
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Figure 2. Helicopsyche ralphi sp. nov., male A genitalia, lateral view B segments IX and X and inferior
appendages, dorsal view C inferior appendage, ventral view D phallus, lateral view E phallus, ventral view
F sternum VI, lateral view. Abbreviations: seg. IX = abdominal segment IX; a.seg. IX = apodeme of ab-
dominal segment IX; sup.a = superior appendage; seg. X = abdominal segment X; bas.] = basomesal lobe;
inf.a = inferior appendage; pha.b = phallobase; pha.scl. = phallotremal sclerite.
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Figure 3. Helicopsyche ralphi sp. nov., female A genitalia, lateral view B genitalia, ventral view C geni-
talia, dorsal view D sternum VI, lateral view. Abbreviations: seg. VIII = abdominal segment VIII; seg.
IX = abdominal segment IX; e.seg. IX = external part of abdominal segment IX; pre.a = preanal append-
age; Xd = dorsal branch abdominal segment X; Xv = ventral branch abdominal segment X; vag. = vagina;

vag. scl. = vaginal sclerite.

segment X with apex nearly straight, side row of spine-like setae), and inferior append-
age with strongly projecting mesal margin, forming a large, rounded lobe, in dorsal
view (while H. flinti presents an inferior appendage without a large mesal lobe).
Description. Adults (Fig. 4): length of forewing 4.1-5.2 mm (n = 20). Wings:
forewing without discoidal cell, without medial cell, with thyridial cells; hind wing
without discoidal cell, without thyridial cell. Head: brownish; antennae yellowish,
shorter than forewing length, scape yellowish, shorter than head length, covered with
long setae (Fig. 4E-G). Thorax: pronotum brownish, with warts, filiform, covered
with small and ferruginous setae; mesoscutum brownish, with mesoscutal warts spheri-
cal and not covered with setae; mesoscutellum brownish, with mesoscutellar warts
spherical and not covered with setae (Fig. 4G); legs yellowish, tibial spur formula 2,2,4.
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Figure 4. Helicopsyche ralphi sp. nov., adult A male head, dorsal view B male head, frontal view C male
habitus, dorsal view D female head, dorsal view E male head, frontal view F female habitus, dorsal view

G female habitus, lateral view.

Male (Figs 2, 4A—C): body length ~ 3.3-4.6 mm (7 = 20).

Head: interantennal warts present, brownish, spherical, covered with small se-
tae; posteroantennal warts present, brownish, club shaped, covered with long setae;
cephalic warts present, brownish, subtriangular, covered with long setae; postocular
warts present, filiform, brownish, covered with long setae (Fig. 4A—C); maxillary palps
yellowish, with two segments, covered with long ferruginous setae; labial palps yellow-
ish, with three segments, covered with long ferruginous setae. Abdomen: abdominal
sternum VI process present, almost same length as segment, tubular, apically rounded,
covered with small microtrichiae (Fig. 2F).

Genitalia. Abdominal segment IX with slightly concave anteroventral margin in
ventral half; apodeme well developed laterally, located midlaterally on segment; poste-
rior margin nearly straight, in lateral view (Fig. 2A), anterior margin strongly concave,
in dorsal view (Fig. 2B); preanal appendages setose, rounded in lateral view (Fig. 2A),
clavate in dorsal view (Fig. 2B). Abdominal segment X tubular, dorsal margin slightly
curved, in lateral view (Fig. 2A); slender, mesodorsal borders inverted Y-shaped, bear-
ing two rows of short setae, near the center, in dorsal view (Fig. 2B). Inferior append-
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age subtriangular, acuminated in posterior region, in lateral view (Fig. 2A); anterior
margin slightly convex, posterior margin undulated and tapered apex, in dorsal view
(Fig. 2B); basomesal lobe of inferior appendage, in lateral view well developed, with
ventral margin covered with long setae and dorsal margin with spine-like setae, in
ventral view (Fig. 2C). Phallus tubular, phallobase rounded, ventral view (Fig. 2E),
acuminate at anteroventral border, in lateral view (Fig. 2D), slightly down curved;
phallotremal sclerite conspicuous, moon shaped in lateral view (Fig. 2D).

Female (Figs 3, 4D-G): body length - 3.9-5.4 mm (n = 20).

Head: interantennal warts present, brownish, spherical, covered with small setae;
postero-antennal warts present, brownish, covered with long setae; cephalic warts pre-
sent, brownish, subtriangular, covered with long setae (Fig. 4D—F); postocular warts
present, filiform, brownish, covered with long setae (Fig. 4F); maxillary palps yellow-
ish, with 5-segments, covered with long and yellowish setae; labial palps yellowish,
with 3-segments, covered with long yellowish setae (Fig. 4G). Abdomen: abdominal
sternum VI process present, - 1/3 segment length, tubular and apically rounded, cov-
ered with small microtrichiae (Fig. 3D).

Genitalia. Abdominal segment IX is well separated from abdominal segment VIII
and indistinctly separated from abdominal segment X, anterior margin convex, in lat-
eral view (Fig. 3A); external part of abdominal segment IX apically incised, in ventral
view (Fig. 3B). Preanal appendage long and filiform, in lateral view (Fig. 3A). Ab-
dominal segment X with two branches; dorsal branch narrow, base with apex broad,
rounded and covered with long setae, in lateral view (Fig. 3A), bilobed with U-shaped
with apical incision, in dorsal view (Fig. 3C); ventral branch with sinuous margin, in
lateral view (Fig. 3A), and apex obtuse in ventral and dorsal view (Fig. 3B, C). Vagina
with thick anterior margin, in ventral view (Fig. 3B); vaginal sclerite slender along its
length, in lateral view (Fig. 3A), finger-shaped projection on the anterior margin, inter-
nal sclerite long, with sclerotized lateral margins, in ventral view (Fig. 3B).

Larva (5% instar) (Figs 5A-L, 6C): Body total length 2.9-3.6 mm (n = 10).

Head: oval, with anterior margin 1.3 x broader than posterior margin, in dorsal
view (Fig. 5A), mostly light brown, with pale region on anterolateral margin of the
head capsule until antenna region, around stemmata, medial region of frontoclypeus
margin, and posteromedial region of head capsule, in dorsal view (Fig. 5A), with lat-
eral region light brown, in ventral view (Fig. 5B), cardo and anterior ventral apotome
dark brown, six and eight brown muscle scars in left and right, respectively, in dorsal
view (Fig. 5A), head capsule with muscle scar light brown in posterolateral region, in
dorsal view (Fig. 5A), with frontal area flattened, muscle scars in basal region, cardo
and ventral apotome sclerotized, ventral view (Fig. 5B); with muscle scar light brown in
posterior region, in lateral view (Fig. 5C); frontoclypeus and adjacent areas nearly flat
and margined with semicircular carina, frontoclypeal suture with strongly delimited
margin, frontoclypeal with one muscle scar brown in medial region, and three in pos-
terior region, in dorsal view (Fig. 5A); labrum translucent, with short setae covering the
anterior margin, in ventral view (Fig. 5B); mandibles asymmetrical, each internal mar-
gin with pale, long, thin setae; left mandible with three teeth, the apical tooth trilobed,
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Figure 5. Helicopsyche ralphi sp. nov., larvae A head, dorsal view B head, ventral view C head, left lateral
view D mandibles, dorsal view E labrum, dorsal view F notos, dorsal view G proleg, lateral view H me-
soleg, lateral view | metaleg, lateral view ] lateral hump L anal legs.
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Figure 6. Helicopsyche ralphi sp. nov., larvae and case A larval case, dorsal view B larval case, ventral view

C larval lateral habitus.

mesal and basal tooth acute; right mandible with three teeth, the apical tooth trilobed,
mesal and basal tooth obtuse, in dorsal view (Fig. 5D-E); chaetotaxy of head as in
Figure 5A-E. Thorax: pronotum brown with dark muscle scars, anterior region with
row of long setae at margin, covered long setae to near medial region, posterior margin
sinuous and lighter with few and scattered setae, in dorsal view (Fig. 5F), trochantin
almost as long as foreleg coxae, finger shaped with one spinelike setae in apex (Fig. 5G);
mesonotum lighter than pronotum, with pale regions in medial region, muscle scars in
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Figure 7. Helicopsyche ralphi sp. nov., pupa and case A pupa front B abdominal segment IX and anal
processes, dorsal view € pupa lateral habitus D—H abdominal segments I-V, dorsal, with details of dorsal
hook plates | pupa case, ventral view J pupa case with sieve membrane highlighted, ventral view.
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dark brown shades, four pairs in anterior region and one pair in posterior region, poste-
rior margins angulate, in dorsal view (Fig. 5F); metanotum with three pairs of sclerites,
two pairs of anteromesal (sal) sclerites small, one pairs anterior subtriangular, and one
pairs irregular bearing one setae and one pair of posterior subtriangular sclerites (fused
sa2 and sa3 sclerites), each bearing single seta posteromesally (sa2) and several setae
anterolateral (sa3), in dorsal view (Fig. 5F); lateral hump oval, apical region mostly
dark, one short setae in anteromedial region (Fig. 5]); thoracic legs with chaetotaxy
as in Figure 5G-I; The foreleg has a length equivalent to 2/3 of the midleg and 1/2
of the hindleg, foreleg segments robust and short, mid and hind leg segments filiform
and long (Fig. 5I). Abdomen: anal prolegs each with lateral sclerites curved, anal claw
elongates, with accessory parallel teeth pectinate, arranged like comb (Fig. 5L).

Larval case (Figs 6A-B, 71-]): length 2.9-3.6 mm (» = 10). Made with cemented
sand grains, forming a snail-like, helical case, case with two 1/2 whorls at the end of
the phase, with umbilicus open and deep.

Pupa (Fig. 7A-]): body length 3.3—4.1 mm (7 = 10). Generally dark brown, al-
most black, with yellowish abdomen; Head: mandibles curved with wide bases, each
with length 2.5 x basal width, apex pointed and internal margin smooth (Fig. 7A).
Abdomen: paired anterior dorsal hook plates on segments II-V, pair of posterior dorsal
hook plates on segment IV asymmetrical; general morphology of dorsal hook plates
as in (Fig. 5C-H); terminal abdominal segment rounded, with two divergent digitate
processes, each process bearing one subapical and three apical setae (Fig. 7B).

Etymology. This species is named in honor of Dr. Ralph W. Holzenthal, for his out-
standing contribution to the study of Neotropical caddisflies, and also as an acknowl-
edgment for collaboration and his contributing to the training of young researchers.

Material additional. A1 (1 female), C6 (643 males); C7 (10 larvae, 10 pupae); D2
(34 males); D7 (1 male); D17 (14 males); D18 (379 males); D18 (49 females); D20 (32
females); D22 (1 larvae); E1 (1 male); F2 (30 males); F3 (17 males) (UFBA) (Table 1).

Distribution. Brazil (Pernambuco state).

Key to Brazilian species of Helicopsyche (Feropsyche), except H. braziliensis
(Swainson, 1840) and H. helicoidella (Vallot, 1855)

Helicopsyche braziliensis (Swainson, 1840) and H. helicoidella (Vallot, 1855) are not
included in the key because their males are not known.

1 Inferior appendage with distal region rounded, in lateral view (Dumas and
Nessimian 2019: fig. 2A) ...ccvoiiiiiiiiiiieceeeceeeee e 2
- Inferior appendage with distal region acuminated, in lateral view (Johanson
2002: g, 2TA) o 11
2 Abdominal segment X with projections (Dumas and Nessimian 2019:
B1Z. 2A) e 3
- Abdominal segment X without projections (Holzenthal et al. 2016: fig. 2B).
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Abdominal segment IX with anterior lobe rounded, anterodorsal margin
notched, in lateral view (Dumas and Nessimian 2019: fig. 4A); abdominal
segment X with apical cleft V-shaped, in dorsal view (Dumas and Nessimian
DL T T 1) N 4
Abdominal segment IX with anterior lobe acuminate, anterodorsal margin
nearly straight, in lateral view (Dumas and Nessimian 2019: fig. 1A); ab-
dominal segment X with apical cleft U-shaped, in dorsal view (Holzenthal et
Al 20162 £ig. 2B) cevvveeeeeeeesecceeeeeeee e eeeeeseeeee e 5
Abdominal segment X rectangular with projections less developed, in dorsal
view (Dumas and Nessimian 2019: fig. 4B); inferior appendage with rounded
apex and without projections, in ventral view (Dumas and Nessimian 2019:
fig. 4C) i, H. luziae Dumas & Nessimian, 2019
Abdominal segment X deltoid with pair of large tab-like midlength projec-
tions, in dorsal view (Dumas and Nessimian 2019: fig. 8B); inferior append-
age with acuminate apex and with finger shaped projection, in ventral view
(Dumas and Nessimian 2019: fig. 8C)..... H. planorboides Machado, 1957
Inferior appendage with length equal to or shorter than abdominal segment
X, basal lobe nearly as wide as distal lobe, in lateral view (Dumas and Nessim-
ian 2019: fig. 1A); basomesal lobe trapezoid and unprojected, in lateral view
(Dumas and Nessimian 2019: fig. 1A) ...c.ccoeiivininieiiirreecereeeeene
...................................................... H. bendego Dumas & Nessimian, 2019
Inferior appendage longer than abdominal segment X, basal lobe narrower
than distal lobe, in lateral view (Holzenthal et al. 2016: fig. 2A); basomesal
lobe finger shaped and projected, in lateral view (Holzenthal et al. 2016:
fig. 2A) o H. guara Holzenthal, Blahnik & Calor, 2016
Inferior appendage longer than abdominal segment X, distal lobe narrow and
longer, in lateral view (Johanson 2002: figs 8D, 11D) ....cceceucuiivinerinncnnne 7
Inferior appendage with length equal to or shorter than abdominal segment X,
distal lobe wide and short, in lateral view (Holzenthal et al. 2016: fig. 1A) ...8
Abdominal segment X with a row of setae going from base to the apex, in
dorsal view (Johanson 2002: fig. 8E); inferior appendage shorter than ab-
dominal segment X, in dorsal view (Johanson 2002: fig. 8E) ........cccccocee.
............................................................................. H. vergelana Ross, 1956
Abdominal segment X with a row of setae going from middle to the apex, in
dorsal view (Johanson 2002: fig. 11E); inferior appendage equal or longer
than abdominal segment X, in dorsal view (Johanson 2002: fig. 11E)...........
......................................................................... H. tapadas Denning, 1966
Abdominal segment X with apical cleft, in dorsal view (Holzenthal et al.
2016: fig. 1B); inferior appendage with base and apex with subequal width,
in ventral view (Holzenthal et al. 2016: fig. 1C) ...cocvcuiiiiiiiiiiiiiene, 9
Abdominal segment X without apical cleft, in dorsal view (Dumas and Nes-
simian 2019: fig. 2B); inferior appendage with wide base and apex without
subequal width, in ventral view (Silva et al. 2014: fig. 1B) .......cccoceeneneeee. 10
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Inferior appendages bear very prominent spine-like setae on their apicomesal
face and mesally at midlenght, in ventral view (Holzenthal et al. 2016: fig.
1C); basomesal lobe oval and short, in ventral view (Holzenthal et al. 2016:
fig. 1C) o H. angeloi Holzenthal, Blahnik & Calor, 2016
Inferior appendages without setae on their apicomesal face and mesally at
midlenght, in ventral view (Johanson and Malm 2006: fig. 49); basomesal
lobe finger-shaped and ~ 1/2 the length of the inferior appendage, in ventral
view (Johanson and Malm 2006: fig. 49) .........ccccviuiiiiiiiniiiiiiiiie,
........................................................ H. cipoensis Johanson & Malm, 2006
Abdominal segment X with apical cleft V-shaped, in dorsal view (Dumas
and Nessimian 2019: fig. 2B); inferior appendages with half the length of
the abdominal segment X, and with well-developed and strongly rounded
protuberance, in dorsal view (Dumas and Nessimian 2019: fig. 2B) .............
........................................................ H. daome Dumas & Nessimian, 2019
Abdominal segment X with deep and short apical cleft U-shaped, in dorsal
view (Silva et al. 2014: fig. 1A); inferior appendages with subequal length
than abdominal segment X, and without rounded protuberance (Silva et al.

2014: fig. 1B) covevccinne H. timbira Silva, Santos & Nessimian, 2014
Basomesal lobe not or very little projected on anterobasal margin of the infe-
rior appendage, in lateral view (Gama-Neto et al. 2019: fig. 3C) .............. 12
Basomesal lobe well projected on anterobasal margin of the inferior append-
age, in lateral view (Gama-Neto et al. 2019: fig. 2C) .....ccccovvvvviiiciinnnn. 21
Abdominal segment X with projections (Holzenthal et al. 2016: fig. 3B) .....13
Abdominal segment X without projections...........ccceceueueevirueuerercesenennennes 14

Inferior appendage deltoid, in lateral view; basomesal lobe unprojected, in
ventral view (Holzenthal et al. 2016: fig. 3C).....ccccoviviviiiiiiiiiicciie,
...................................... H. lazzariae Holzenthal, Blahnik & Calor, 2016
Inferior appendage globose with distal finger shaped projection and ventro-
medial setose projection, in lateral view (Gama-Neto et al. 2019: fig. 3D);
basomesal lobe triangular and well projected, in ventral view.......................
......................................... H. inflata Gama-Neto, Ribeiro & Passos, 2019
Abdominal segment X subretangular with apex nearly straight, in dorsal view

(Johanson 2002: fig. 46E)......ccceiuiiiniiiiiiiiinicccceeee e 15
Abdominal segment X ovaled with apex rounded, in dorsal view (Dumas and
Nessimian 2019: fig. 3B) ....cccovviiiiiiiiiies 16

Abdominal segment IX with broad base, in lateral view (Dumas and Nessim-
ian 2019: fig. 5A); abdominal segment X with acuminate apex, in lateral view
(Dumas and Nessimian 2019: fig. 5A), and without apical cleft, in dorsal
view (Dumas and Nessimian 2019: fig. 5B) .....ccccccoovviiiiininnicciinine,
........................................................... H. petri Dumas & Nessimian, 2019
Abdominal segment IX with short base, in lateral view; abdominal segment
X with rounded apex, in lateral view (Johanson 2002: fig. 46D), and with
shallow, short apical cleft, in dorsal view (Johanson 2002: fig. 46E)..............
................................................................................. H. monda Flint, 1983
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Inferior appendage with a wide concavity in the posterobasal margin; bas-
omesal lobe square with almost straight margins, in ventral view (Johanson
2002: ig. 45E) corrrecoeeeeeee oo 17
Inferior appendage nearly straight or with a short convexity in posterobasal
margin; basomesal lobe finger shaped with rounded margins, in ventral view
(Dumas and Nessimian 2019: fig. 6C).......ccceiiniririeereininiriecccirieeennes 19
Abdominal segment X with lateral margin nearly straight, subapical cluster
of setae and apex with a deep, and long cleft, in dorsal view (Johanson and
Holzenthal 2004: fig. 18)........ H. succincta Johanson & Holzenthal, 2004
Abdominal segment X with lateral margin convex, with a row of setae going
from base to the apex, and apical shallow, short cleft, in dorsal view (Vilarino
and Calor 2017: fig. 4B) ...ccviiiiiiiiiicie 18
Inferior appendage subrectangular, with a large lobe inner face, in dorsal view,
(Johanson 2002: fig. 45E); basomesal lobe wide and - 1/2 the length of the
inferior appendage, in ventral view (Johanson 2002: fig. 45F) .........cc.c......
............................................................................... H. valligera Flint, 1983
Inferior appendage in boomerang shape, without large lobe inner face, in
dorsal view (Vilarino and Calor 2017: fig. 18); basomesal lobe very short
of the length of the inferior appendage, in ventral view (Vilarino and Calor
2017: fig. 4D) e H. guariru Vilarino & Calor, 2017
Inferior appendage subrectangular with wide basal lobe almost as wide as dis-
tal lobe, in lateral view (Johanson 2002: fig. 21A); basomesal lobe ~ 1/2 the
length of the inferior appendage, in ventral view (Johanson 2002: fig. 21B) .
............................................................................. H. muelleri Banks, 1920
Inferior appendage subtriangular, basal lobe narrow and distal lobe wide; bas-
omesal lobe less than half the length of the inferior appendage, in ventral view
(Dumas and Nessimian 2019: fig. 3C).....c.cccceiininnneiiinrieccceerennes 20
Abdominal segment X and Inferior appendages subequal in length, with clusters
setae on apex, in dorsal view (Dumas and Nessimian 2019: fig. 6B); inferior
appendage deltoid with distal finger shaped projection, in lateral view (Dumas
and Nessimian 2019: fig. 6A); basomesal lobe globose and bifid, (Dumas and
Nessimian 2019: fig. 6C) ......... H. shaamunensu Dumas & Nessimian, 2019
Abdominal segment X shorter than inferior appendage in length, with a
row of setae going from base to the apex, in dorsal view (Dumas and Nes-
simian 2019: fig. 3D); inferior appendage triangular with distal lobe long
with acuminated apex, in lateral view (Dumas and Nessimian 2019: fig. 3A);
basomesal lobe finger shaped, in ventral view (Dumas and Nessimian 2019:
fig. 3C) oo H. dinoprata Dumas & Nessimian, 2019
Basomesal lobe filiform shaped with a cluster of spine-like setae in distal re-
gion, in lateral view (Souza et al. 2017: fig. 1A), apex rounded covered with
spine-like setae, in ventral view (Gama-Neto et al. 2019: fig. 2D)............. 22
Basomesal lobe subtriangular with a cluster of spine-like setae in dorsal and
ventral margin, in lateral view (Fig. 2A), apex nearly straight covered with
spine-like setae, in ventral view (Fig. 2C) ..c.ccoovviiiiiiiiiniiiiiiiiieee, 23
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Abdominal segment IX with anterior lobe acuminated, in lateral view (Sou-
za et al. 2017: fig. 1A); abdominal segment X rectangular, row of setae go-
ing from base to the apex, apex nearly straight with shallow and short cleft,
in dorsal view (Souza et al. 2017: fig. 1D); inferior appendage with nearly
straight posterior margin and with setose projection and shorter apicodorsal
projection, in lateral view (Souza et al. 2017: fig. 1A) ...cceeiiviniciiinnnn,
..................................................... H. catoles Souza, Gomes & Calor, 2017
Abdominal segment IX with anterior lobe rounded, in lateral view (Gama-
Neto et al. 2019: fig. 2C); abdominal segment X oval, subapical cluster of
setae, apex rounded without cleft, in dorsal view (Gama-Neto et al. 2019:
fig. 2E); inferior appendage with wide concavity on posterior margin and
without setose projection and longer apicodorsal projection, in lateral view
(Gama-Neto et al. 2019: fig. 2C) ..o
........................................ H. carajas Gama-Neto, Ribeiro & Passos, 2019
Abdominal segment IX with anterodorsal margin notched, in lateral view
(Johanson and Malm 2006: fig. 29); abdominal segment X with shallow and
long cleft, in dorsal view (Johanson and Malm 2006: fig. 30); inferior ap-
pendage truncated with apical tooth, in ventral view; basomesal lobe short
and subtriangular, in ventral view (Johanson and Malm 2006: fig. 31) .........
....................................................... H. paprockii Johanson & Malm, 2006
Abdominal segment IX with anterodorsal margin nearly straight, in lateral
view (Fig. 2A); abdominal segment X with short or without cleft, in dorsal
view; inferior appendage with apical projection finger shaped, in ventral view
(Fig. 2C); basomesal lobe wide and trapezoid, ventral view (Fig. 2C)........ 24
Abdominal segment X with apex rounded, medial row of spine-like setae,
in dorsal view (Fig. 2B); inferior appendage with inner margin strongly pro-
jected mesad, forming a rounded large lobe, in dorsal view (Fig. 2B).............
......................................................................................... H. ralphi sp. nov.
Abdominal segment X with apex nearly straight, side row of spine-like setae,
in dorsal view (Johanson 1999: fig. 4); inferior appendage without large lobe
inner face, in dorsal view (Johanson 1999: fig. 4).........cccccevviiiininnnnnenne.

Caddisflies from Brejo de Altitude de Triunfo

HYDROPSHYCHIDAE

Smicridea (Smicridea) palifera Flint

Smicridea (Smicridea) palifera Flint, 1981: 23 [type locality: Venezuela, Aragua, Ma-

racay, El Lim6n; NMNH; male; female].

Material examined. Brazir: Pernambuco: B2 (71 males, 9 females); C1 (4 males, 2
females); C5 (4 males); C6 (2 males, 3 females); D4 (1 female); D5 (1 female); D6
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(4 males, 3 females); D7 (27 males, 15 females); D10 (1 female); D11 (3 males, 1
female); D15 (1 male); D17 (1 male); D18 (3 males); D19 (3 males, 2 females); D20
(6 males, 10 females); F1 (1 female).

Distribution. Brazil (AL, ES, MA, MT, MG, PB, PE, R], RO), Grenada, and
Venezuela.

Remarks. This species differs from all other species in the Smicridea nigripennis group
due to the presence of a simple aedeagus, with only a sclerotized spine, and large rounded
lobe in segment X (Flint 1981). Smicridea (Smicridea) palifera presents a wide distribution
in Brazil, except in the south of the country (Santos et al. 2022). In the Northeast region it
has been registered in four states (altitude range of 53 m and 814 m) (Souza et al. 2013a;
Desidério et al. 2017; Desidério et al. 2020). It was recorded in the Caatinga domain,
Pernambuco state (Souza et al. 2013a) and later the Cerrado and Atlantic Forest domains
(Desidério et al. 2017; Desidério et al. 2020). This is the first record in Brejo de Altitude.

LEPTOCERIDAE

Oecetis excisa Ulmer

Oecetis excisa Ulmer, 1907: 15 [type locality: Argentina, Chaco de Santa Fé, Las Gar-
zas, Rio Las Garzas, 25 km W Ocampo; MNHNP; male].

Material examined. BraziL: Pernambuco: B2 (1 male, 1 female); B3 (1 male); C1 (2
males, 8 females); C3 (1 male); C5 (1 male); D3 (17 males); D5 (1 female); D9 (20
females); D10 (1 male); D11 (1 male, 2 females); D12 (16 males, 4 females); D21 (1
female); E1 (1 male).

Distribution. Argentina, Bolivia, Brazil (BA, CE, GO, MS, MT, PA, PB, PE, RN,
SP), Mexico, Paraguay, and Venezuela.

Remarks. The examined specimens match the description of Ulmer (i.e., tibial spur
formula 1,2,2), unlike specimens examined by Quinteiro and Calor (2015), for states of Ba-
hia, Mato Grosso, Paraiba, and Rio Grande do Norte, which presented tibial spur formula
0,2,2. This species is widely distributed in Brazil, including several records in the Northeast
region (Quinteiro and Calor, 2015; Desidério et al. 2017). Souza et al. (2013a) recorded
the occurrence of the species in the Caatinga domain, Amaraji municipality, Pernambuco
state (altitude 320 m). This study provides the first record of species in Brejo de Altitude.

PHILOPOTAMIDAE
Chimarra potiguar Queiroz, Dias & Calor

Chimarra potiguar Queiroz, Dias & Calor, 2020: 101 [type locality: Brazil, Rio Grande
do Norte, Portalegre, Pinga Stream, MZUSP; male].

Material examined. Brazir: Pernambuco: C1 (4 males, 17 females); C2 (1 male);

C4 (2 males); C5 (5 males); C6 (7 males, 4 females); D1 (3 males); D2 (54 males,
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55 females); D7 (6 males, 7 females); D10 (6 males, 5 females); D11 (2 males, 2
females); D12 (2 females); D13 (1 female); D14 (2 females); D16 (1 male, 3 fe-
males); D17 (2 males, 2 females); D18 (39 males, 18 females); D19 (28 males, 10
females); D20 (52 males, 42 females); D21 (4 males, 3 females); E1 (11 females);
E2 (2 females).

Distribution. Brazil (RN, PE [new record]).

Remarks. The occurrence of this species was recorded only for the Brejo de Al-
titude de Portalegre, Rio Grande do Norte state (altitude of 642 m) (Queiroz et al.
2020). The record in Brejo de Altitude de Triunfo (altitude range 580-940 m) is also
the first record for Pernambuco state.

POLYCENTROPODIDAE

Cyrnellus fraternus (Banks)

Cyrnus fraternus (Banks, 1905): 17 [type locality: United States, Maryland, Plummer’s
Island; MCZ; female].

Material examined. BraziL: Pernambuco: C3 (1 male); D2 (4 males); D7 (1 male);
D11 (3 males); D12 (4 males); D13 (4 males); D14 (7 males); D16 (8 males); D17 (1
male); D21 (1 male).

Distribution. Argentina, Brazil (AM, BA, ES, MA, MG, MS, MT, PA, PE [new
record], PI, PR, R], SC), Costa Rica, El Salvador, Ecuador, Mexico, Nicaragua, Pana-
ma, Paraguay, Suriname, United States, Uruguay, and Venezuela.

Remarks. Cyrnellus Banks contains 12 species in the Neotropical region, and is
widely distributed in North, Central, and South America (Morse 2022). Cyrnellus
fraternus has a distribution from the USA to Argentina, being the most widely distrib-
uted caddisfly on the continent (see Holzenthal and Calor 2017). Currently, it has a
known distribution in several regions of Brazil and in the Northeast is registered for the
Caatinga and Cerrado domains (Dumas et al. 2010; Takiya et al. 2016; Desidério et al.
2017). In this study the species distribution is extended, representing the first record
for the state of Pernambuco.

Cyrnellus mammillatus Flint

Cyrnellus mammillatus Flint, 1971: 30 [type locality: Brazil [Edo. Amazonas], Lago des
Rio Luna am oberen Teil; NMNH; male].

Material examined. BraziL: Pernambuco: B2 (6 males); D12 (3 males).
Distribution. Argentina, Brazil (AM, MA, MG, MS, PA, PE, PI, PR, R], SP),
Ecuador, Paraguay, Peru, and Uruguay.
Remarks. In the Northeast of Brazil, the occurrence of this species was recorded
for the Caatinga and Cerrado domains (altitude range 60-448 m) (Souza et al.
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2013a; Desidério et al. 2017; Moreno et al. 2020). This study expands its occur-
rence for rainforest islands of higher elevations (altitude range 580-940 m) on Brejo
de Altitude.

Cyrnellus kozepes Oldh

Cyrnellus kozepes Oldh, 2016: 159 [type locality: Argentina, Corientes Province, Carlos
Pellegrini Posada, Aguape, 28°32'26"S, 57°10'20"W; male].

Material examined. BraziL: Pernambuco: D14 (1 male).

Distribution. Argentina and Brazil (PE [new record]).

Remarks. Previously recorded only for Argentina (type locality) (Oldh 2016). This
study extends the known distribution of this species and provides the first record for
Brazil. This disjunct distribution may be the result of omission errors, the article de-
scribing the species is difficult to access and the illustration provided lacks details. In
order to avoid future the errors, omission we provide an illustration richer in details.

HYDROPTILIDAE

Metrichia peluda Santos, Takiya & Nessimian

Metrichia peluda Santos, Takiya & Nessimian, 2016: 35 [type locality: Brazil, Rio de
Janeiro, Itatiaia, 1* order tributary of Rio Palmital, 22°25'40"S, 44°32'46"W, el.
584 m; DZR]J; male].

Material examined. BraziL: Pernambuco: D3 (7 males); D7 (1 male).
Distribution. Brazil (PE [new record], RJ).
Remarks. Previously recorded only from the type locality, domain of the Atlantic
Forest (Southeast region of Brazil), the known distribution of this species is extended
into the Northeast region with this study.

Neotrichia feolai Santos & Nessimian

Neotrichia feolai Santos & Nessimian, 2009: 766 [type locality: Brazil, Amazonas, Rio Pre-
to da Eva (tributary to Rio Preto da Eva, 02°38'14,6"S, 59°44'09,9"W); INPA; male].

Material examined. Brazir: Pernambuco: D3 (2 males).

Distribution. Brazil (AM, PE) and Venezuela.

Remarks. This species was previously recorded only for the Amazon rainforest
(Northern region of Brazil) and Venezuela (Santos et al. 2022). Subsequently, Souza et
al. (2013b) recorded it for the Caatinga, Northeast Brazil. This study reports this spe-
cies for the first time in Atlantic Forest (Brejo de Altitude).
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Oxyethira tica Holzenthal & Harris

Oxyethira tica Holzenthal & Harris, 1992: 168 [type locality: Costa Rica, Guanacaste,
Parque Nacional Santa Rosa, Quebrada El Duende near La Casona, 10.838°N,
85.614°W; NMNH; male; female].

Material examined. BraziL: Pernambuco: B2 (9 males); C1 (2 males); D3 (32 males);
D7 (2 males).

Distribution. Brazil (AL, AM, BA, CE, MA, MG, PB, PE, PI, R], SE), Costa
Rica, Dominica, Ecuador, French Guiana, Grenada, Guadeloupe, Honduras, Marti-
nique, Mexico, Nicaragua, Panama, St. Lucia, St. Vincent, Trinidad, and Venezuela.

Remarks. Holzenthal and Harris' (1992) description matches the specimens ex-
amined, except for the number of segments in the antennae (33 segments) in the
specimens observed. Previously reported for the North and Southeast regions of Brazil
Takiya et al. (2016) recorded the presence of the species for the Northeast region, Caat-
inga domain (Ceard state) and Souza and Santos (2017) extended the distribution for
the Atlantic Forest and Cerrado domains (states of Alagoas, Bahia, Maranhio, Paraiba,
and Sergipe) and Brejo de Altitude de Bonito (Pernambuco state).

Hydroptila zerbinae Souza, Santos & Takiya

Hydroptila zerbinae Souza, Santos & Takiya, 2014: 641 [type locality: Brazil, Pernam-
buco, Vicéncia Cachoeira do Engenho Embu, 07°37'22"S, 35°22'51"W, el. 186
m; DZRJ; male].

Material examined. BraziL: Pernambuco: B1 (1 male); B2 (26 males); C1 (243
males); C3 (1 male); D7 (2 males); D8 (1 male).

Distribution. Brazil (AL, BA, PE).

Remarks. Previously recorded only in the Brazilian Northeast region, Caatinga
and Atlantic Forest domains (states of Alagoas, Bahia, and Pernambuco) (Souza et al.
2014). This study expands its occurrence to the Brejos de Altitude.

Discussion

The new species described here is an important step forward for the knowledge of
Trichoptera in the Brejos de Altitude of Northeastern Brazil. Furthermore, the spe-
cies presented here composes a small group of 12 of the 177 species of Helicopsyche
(Feropsyche) that have all the semaphoronts described. Knowing and describing all
semaphoronts represents a qualitative gain of information mainly for morphology-
based systematics (to differentiate similar or cryptic species), and quantitative gain
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of characters for phylogenetic analyses, since different semaphoronts may represent
distinct evolutionary scenarios (Farias et al. 2020).

This study is the first on the caddisfly biodiversity in the Brejos de Altitude, and
a includes new species record from Brazil (Cyrnellus kozepes), and new records for the
Brazilian Northeast region (Cyrnellus kozepes and Metrichia peluda), and Pernambuco
state (Chimarra potiguar, Cyrnellus kozepes, Cyrnellus fraternus, and Metrichia peluda),
as well as a new species, Helicopsyche ralphi sp. nov. Including the species previously
recorded for Brazilian Northeast region (Santos et al. 2022) and Pernambuco state
(Franca et al. 2013; Souza et al. 2013a, 2013b; Souza and Santos 2017; Gomes and
Calor 2019; Pereira-Filho et al. 2020), 169 and 43 species have now been recorded
from the Brazilian Northeast region and Pernambuco state, respectively. All species in
this study, except Chimarra potiguar and Oxyethira tica, constitute new records from
the Brejos de Altitude. Among the species listed here, S. palifera, Oecetis excisa, Cyrnellus
Sfraternus, Cyrnellus mammillatus, and Oxyethira tica present disjunct distributions in
the Atlantic Forest and Amazon rainforest. On the other hand, Chimarra potiguar,
Metrichia peluda, and Helicopsyche zerbinae have known distributions from the Atlantic
Forest, and Neotrichia feolai was known only from the Amazon rainforest (Santos et al.
2022). In this way, Brejo de Altitude de Triunfo seems to be a refuge for caddisflies with
distributions in the Atlantic Forest and Amazon rainforest. The presence of Trichoptera
with disjunct distributions in the Brejo de Altitude de Triunfo corresponds to a pattern
registered for other taxa (e.g., Borges-Nojosa and Caramaschi 2003; Castro et al.
2019a; Silveira et al. 2019; Pereira-Filho et al. 2020).

Our results are helpful in guiding further studies in understanding the historical
relationships between the Adlantic Forest and Amazon rainforest through the Brejos de
Altitude. The shared distribution of these caddisfly species can be the result of past con-
nections, when these enclaves acted as biological corridors between the Atlantic Forest
and Amazon rainforest, harboring species from both domains, as proposed by some
authors (e.g., Auler et al. 2004; Batalha-Filho et al. 2013; Silveira et al. 2019). In addi-
tion, our studies contribute to conservation strategies for the Brejos de Altitude. These
areas are highly degraded due to deforestation, illegal hunting, and habitat fragmenta-
tion (Pereira-Filho et al. 2017). According to SOS Mata Adlantica & INPE (2019) and
Pereira-Filho et al. (2020), these enclaves should be considered as the most threatened
sector of the Atlantic Forest and conservation efforts are urgent.

Among the 43 Brejos de Altitude (Tabarelli and Santos 2004), except for this paper,
there are only four caddisfly species recorded from these “islands of humid tropical forests”
in the Caatinga domain. Three of them from Brejo de Altitude de Bonito, Pernambuco
state (Macrostemum hyalinum, Oxyethira tica, and Aropsyche antisuya) (Franca et al. 2013;
Souza and Santos 2017; Gomes and Calor 2019), and one from Brejo de Altitude de Por-
talegre, Rio Grande do Norte state (Chimarra potiguar) (Queiroz et al. 2020). Despite the
increase in the number of species with this study, the number of collection sites remains
insufficient, consequently taxonomic inventories and description of new species are im-
portant to fill gaps in taxonomic and biogeographic knowledge at the Brejos de Altitude.
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Conclusions

The present paper identified eleven caddisfly species from the Brejo de Altitude de
Triunfo, Pernambuco state. These data revealed four new distributional records for Per-
nambuco state (Chimarra potiguar, Cyrnellus fraternus, Cyrnellus kozepes, and Metrichia
peluda), two of them for Brazilian Northeast region (Cyrnellus kozepes and Metrichia
peluda), and one for Brazil (Cyrnellus kozepes). Previously, 39 species were registered for
Pernambuco state and as a product of this survey, the records are updated to 43 species.
Furthermore, this inventory is a pioneer in Brejos de Altitude, thus showing the lack
of knowledge of the fauna of Trichoptera in these locations, which possibly have the
dynamics of populations influenced by the isolation of these enclaves.

In addition, a new species of Helicopsyche (Feropsyche) is described, including all
semaphoronts. In this way, this description represents a qualitative gain of informa-
tion mainly for systematics based on morphology (Farias et al. 2020), as it presents a
new source of characters for phylogenetic studies and also increases the accuracy in the
identification of immatures and females, also useful in ecological studies.
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Abstract

To establish the biogeographic affinities of the caddisfly fauna of Mongolia, published records and results
of our faunistic studies were analyzed. This study captured more than 47,000 adults collected from 386
locations beside lakes, ponds, streams/rivers, and springs in ten sub-basins of Mongolia using Malaise
traps, aerial sweeping, and ultraviolet lights. In total, 201 species have been recorded, and approximately
269 species may occur in Mongolia according to our estimation. In a comparison of species richness for
the family level, the Limnephilidae and Leptoceridae were the richest in species. The families Brachy-
centridae, Glossosomatidae, and Psychomyiidae had low species richness, but they included the most
dominant species in terms of abundance and/or the percentage of occurrence in the samples from multiple
sub-basins. Comparing the sub-basins, the Selenge had the highest Shannon diversity (H = 3.3) and the
Gobi sub-basin had the lowest (H’ = 1.5). According to the Jaccard index of similarity, caddisfly species
assemblages of Mongolias ten sub-basins were divided into two main groups: One group includes the
Selenge, Shishkhed, Bulgan, Tes, and Depression of Great Lakes sub-basins; the other group includes the
Kherlen, Onon, Khalkh Gol, Valley of Lakes, and Gobi sub-basins. The majority of Mongolian species
were composed of East Palearctic taxa, with a small percentage of West Palearctic and Nearctic representa-
tives and an even smaller percentage from the Oriental region, suggesting that the Mongolian Gobi Desert
is, and has been, a significant barrier to the distribution of caddisfly species between China and Mongolia.

Keywords
East Palearctic, habitats, regional aflinities, river sub-basin, species abundance, species diversity, species richness
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Introduction

Mongolia is a large, land-locked country located in the southeastern East Palearctic Re-
gion (Morse 2021) for which knowledge of the freshwater fauna was poorly known. An
understanding of a regional and local fauna is important for assessing ecosystem services
and informing conservation management, especially for large areas with little faunistic
research such as Mongolia. Survey efforts provide basic knowledge of faunal diversity
within regional or local scales (Gelhaus et al. 2008; Heino 2009; Morse 2016) with
cumulative diversity increasing as spatial and temporal scales of studies increase (Dodds
2002). Our long-term series of surveys for aquatic invertebrate diversity in Mongolia
confirms these observations and expands the faunal and biogeographical knowledge
of the country. Our four surveys occurred during 2002-2005 as the Hovsgol GEF
(Dynamics of biodiversity loss and permafrost melt in Lake Hovsgol, National Park,
Mongolia), during 2003-20006 as the SRP (Selenge River Basin Project), during 2008—
2011 as the MAIS (Mongolian Aquatic Insect Survey funded by US-NSF), and during
2016-2019 as the MACRO (Macroecological Riverine Synthesis funded by US-NSF)
projects conducted as expeditions to study the aquatic insects in Mongolia.

Caddisflies (Trichoptera) constitute one of the major aquatic insect groups (Morse
et al. 2019a). They are found in both lotic (streams and springs) and lentic (lakes,
ponds, pools, and marshes) habitats (Wiggins 1996) and are great contributors to eco-
system functioning as shredding consumers of leaf litter (e.g., Limnephilidae), scrapers
of periphyton (e.g., Apataniidae, Glossosomatidae, Psychomyiidae), filterers of sus-
pended organic particles and tiny prey (e.g., Brachycentridae), and predators (e.g.,
Leptoceridae, Rhyacophilidae). In turn, they are an important component of the diet
for fish and other invertebrates (Dodds 2002; Morse et al. 2019a, 2019b). Immature
stages of caddisflies are well-studied and generally intolerant of environmental pollu-
tion, and thus, they are used as bioindicators in freshwater biomonitoring (Barbour et
al. 1999; Dodds 2002).

The order Trichoptera includes more than 16,775 species belonging to 52 families
in two monophyletic suborders, Integripalpia and Annulipalpia (Thomas et al. 2020;
unpublished data). Trichoptera constitute the seventh most species-rich order of in-
sects (Thomas et al. 2020). The fauna of the East Palearctic Biogeographic Region
includes at least 1,244 species of caddisflies (Morse 2016; unpublished data).

The Trichoptera of Mongolia have been studied from the early 19" century and
were extensively investigated by foreign and Mongolian researchers through many ex-
pedition surveys, especially in the past 20 years (Chuluunbat et al. 2016). According to
their investigations, 198 species have been recorded. For our checklist, we have reviewed
64 taxonomic publications which reported Mongolian caddisfly species and their dis-
tribution. We also include specimens collected and identified from our expeditions
throughout the northern and western parts of the country from 2003 through 2011.
The spatial distribution of species is reported and compared by provinces (or “aimags”
in Mongolian), which is an administrative subdivision for the country and commonly
reported and interpreted in previous publications (e.g., Chuluunbat et al. 2016).
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In this study, we characterize caddisfly biogeographical distribution in ten major
river basins and provide a revised and annotated checklist for the Trichoptera fauna in
Mongolia. We assess the species richness and diversity of caddisflies in ten sub-basins
(biogeographical regions), hypothesizing that they will be conspicuously different, and
compare the similarities of species among the sub-basins and with the adjacent regions
of neighboring countries.

Materials and methods

Study area

Mongolia is located in Central Asia, covering 1,564,118 km?. The area is characterized by
an extreme continental climate with four distinct seasons including a long, cold, dry win-
ter and short, hot summer; average annual precipitation is 220 mm (Natsagdorj 2014).

Mongolian surface water network is divided into three different major basins. The
Mongolian northern Arctic Ocean Basin (AOB) contains the highest density or 52%
of the country’s surface water network (Davaa 2015), including the following nine
major rivers: the Orkhon, (the longest river in Mongolia), Ider, Tuul, Kharaa, Yoroo,
Eg, Delgermurun, and Shishkhed Rivers, which are all tributaries of the Selenge River
(Davaa and Oyunbaatar 2017); samples examined in this study were from all these
rivers. The Yolt and two other streams are tributaries of the Hurimt River, which is
a headwater of the Black Irtysh River (Shagdar 2006); no samples were taken from
the Hurimt River itself. The AOB includes five major lakes: Hovsgol, Dood Tsagaan,
Sangiin Dalai, Terkhiin Tsagaan, and Ugii.

The Central Asian Internal Drainage Basin (CAIB) covers a vast area from the
western Altai Mountains to the eastern Dornod Steppe and 32% of the surface water
network. It includes the following five major lakes: Uvs, Khyargas, Khar Us, Khar, and
Airag. It also includes the following 11 rivers: the Khovd, Zavkhan, Baidrag, Buyant,
Bulgan, Uyench, Bodonch, Sagsai, Ongi, Tes, and Tuin Rivers (Davaa 2015; Davaa
and Oyunbaatar 2017); samples were collected from all these lakes and rivers.

The Pacific Ocean Basin (POB) contains 16% of Mongolias surface water network
and includes the Kherlen, Onon, Ulz, Khalkh Gol, Numrug, and Degee Rivers; sam-
ples were from all six of these rivers. Kherlen River is the longest river in the basin and
provides an inflow for Dalai Lake in China. The three major lakes are the Buir, Yakhi,
and Khukh (Davaa and Oyunbaatar 2017).

According to Dulma (1979), Sokolov (1983), and Mendsaikhan et al. (2017),
those three basins are further divided into nine sub-basins. However, their subdivisions
were based entirely on the biogeography of fish distributions and does not include
scattered water bodies in the Gobi that are without a fish fauna. Therefore, based on
the distribution of aquatic beetles throughout Mongolia, ten regional sub-basins were
proposed and published by Enkhnasan and Boldgiv (2019) by adding the Gobi sub-
basin. These ten regional sub-basins include the Tes, Valley of Lakes, Depression of
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Great Lakes, and Gobi sub-basins in the CAIB; the Selenge, Shishkhed, and Bulgan in
the AOB; and the Kherlen, Onon and Khalkh Gol sub-basins in the POB. According
to Dulma (1979), Sokolov (1983), Mendsaikhan et al. (2017), and Enkhnasan and
Boldgiv (2019), the divisions for hydrobiological studies suggest that the Bulgan River
is in the AOB; in contrast, the hydrological classification by Davaa (2015) and others
(Davaa and Oyunbaatar 2017) places the Bulgan River in the CAIB; we include the
Bulgan River in the AOB.

Database

The database was compiled from two main sources: caddisfly records published in papers
cited by Chuluunbat et al. (2016) and caddisfly specimens collected by our own surveys
and those kept in private collections (Prof. Bayartogtokh and Dr Puntsagdulam). In our
previous publication (Chuluunbat et al. 2016), we used specimens collected during our
own expeditions from 2003 through 2011. In this paper, additional specimens collected
through 2020 and other personal collections were considered. That is to say, an enor-
mous amount of species-level data collected by our long-term series of surveys (Hov-
sgol_GEF 2002-2005, SRP 2003-2006, MAIS 2008-2011, MACRO 2016-2019),
preserved in private collections, and reported in previous publications since the early
20™ century were compiled in the current paper. One of our goals was to determine the
estimated species richness; thus we needed species abundance data. Most of the early
publications simply listed species without any individual numbers and without precise
collection data due to lack of both precise positioning tools and standard transliteration
of geographical names. We databased any species abundances reported in publications;
however, if species were only listed without number of specimens, we counted the num-
ber of individuals as “one.” We realize that this procedure may have underestimated the
abundance of these species, which in turn might overestimate species richness. In the
literature sources, if species distribution or location information was provided without
any details for an exact location, then we added the species records to our nearest col-
lection sites that have geographical details. Non-verifiable records, not supported with
voucher specimens, were omitted from the database.

A total of 47,931 individuals from 386 sampling sites were databased as distrib-
uted in ten regional sub-basins (Fig. 1) and four different types of water bodies or habi-
tats (lakes, ponds/pools, rivers/streams, and springs). The river/stream type represents
1% to 7™ orders of streams and rivers (Table 1).

We have followed the regional sub-basin classification of Enkhnasan and Boldgiv
(2019), defining ten sub-basins in Mongolia. For the world geographical divisions we
adopted the seven biogeographic regions of the Trichoptera World Checklist (Morse 2021).

To document similarities of species assemblages for the adjacent neighboring coun-
tries, we compared faunistic data for Russia by Ivanov (2011), for China by Yang et al.
(2016), and for Kazakhstan by Smirnova et al. (2016). The Mongolian caddisfly fauna
was also compared to adjacent regions including the Altay Mountains, Sayan Moun-
tains, Pribaikalie Region, and Chita Region of Russia; the Xinjiang, Gansu, and Inner
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Figure |. Mongolian watershed basins and ten sub-basins with 386 sampling sites. Abbreviations:
AOB = Arctic Ocean Basin, CAIB = Central Asian Internal Basin, POB = Pacific Ocean Basin.

Mongolian regions of China; and the Irtysh and Balkhash-Alakol regions of Kazakh-
stan. Lake Baikal species in Russia are excluded from comparison analyses because of the
high level of endemism in the lake. Thus, we have compared 754 species of caddisflies
from the above nine regions of their respective three countries for similarity analyses.

Sampling and identifications

In our surveys, we used various collecting techniques such as aerial nets, light traps when
air temperature was above 10 °C with no wind (McCafferty 1981), and two Townes-
style Malaise traps (Townes 1972) placed at the edge of the water, one on bare ground
and the other in tall grass or bushes. Malaise traps were placed for the duration of a
week for Hovsgol GEF samples in the rivers of the eastern shore of Lake Hovsgol, 12
hours for SRP and MAIS samples, and two hours for MACRO samples. Adult caddisfly
identifications were accomplished under dissecting microscopes, using identification
keys by Lehr (1997), Malicky (2004), and other authors. Verification of determinations
for the most common 95 caddisfly species belonging to 41 genera and 13 families was
accomplished through comparisons of their mtCOI barcodes with those of sequenced
species from other countries maintained at the Canadian Centre for DNA Barcoding,
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Table |. Numbers of habitat types of water bodies sampled in ten sub-basins of Mongolia. Key:
AOB = Arctic Ocean Basin, CAIB = Central Asian Internal Basin, POB = Pacific Ocean Basin.

No Sub-basins Lake Pond/Pool River/stream Spring Total
1 Selenge (AOB) 18 7 152 14 191
2 Shishkhed (AOB) 4 3 9 2 18
3 Bulgan (AOB) 2 0 22 2 26
4 Tes (CAIB) 5 0 16 1 2
5 Depression of Great Lakes (CAIB) 16 2 65 7 90
6 Valley of Lakes (CAIB) 0 0 6 1 7
7 Kherlen (POB) 2 0 8 2 12
8 Onon (POB) 0 0 12 0 12
9 Khalkh Gol (POB) 1 0 2 0 3
10 Gobi (CAIB) 1 0 1 3 5
11 Total 49 12 293 32 386

Biodiversity Institute of Ontario, University of Guelph, under the Trichoptera Project
of the Barcode of Life Database (BOLD Systems 2013). Sequences of the mtCOI gene
for the 95 sequenced species in our studies are recorded in GenBank (Zhou et al. 2016).

Statistical analysis

An abundance-based species accumulation curve was used to predict rarified species
richness. Chao 1 was used as an estimator to show the relationship of sample sizes and
numbers of species. EstimateS 9.1.0 software was used to calculate the Chaol, and 100
runs were performed to see the singletons (S1, one specimen of a species), doubletons
(82, two specimens of a species), and unique species (SU, species occurring at only
one site) (Colwell 2013) at each collection location. Shannon’s index of diversity (H’)
(Shannon and Weaver 1949), evenness (J°) (Pielou 1966), and Berger-Parker domi-
nance index (Dd) (Berger and Parker 1970) were calculated for the ten sub-basins and
for the country. Similarity of assemblages among the sub-basins was determined based
on presence-absence data quantified by the Jaccard index method using Ward distance
with the vegan package of R3.6.1 software (R Development Core team 2010).

Results

Based on the results of our data mining (species data from previously published literature)
and our survey investigations, we found 201 caddisfly species representing 72 genera and
16 families in Mongolia (Appendix). Families with the most diverse genera and species
were Limnephilidae (23 genera, 62 species) and Leptoceridae (7, 32); families with the
least diverse genera and species were Psychomyiidae (1, 3), Goeridae (2, 3), Thremma-
tidae (1, 1), and Stenopsychidae (1, 1) (Fig. 2). The genera with the highest number of
species were Limnephilus (25 species), Ceraclea (11), Rhyacophila (10), Hydropsyche (9),
Apatania (8), Agrypnia (7), and Glossosoma (6) (Fig. 2, Appendix). In terms of abun-
dance, families Brachycentridae and Psychomyiidae were most abundant (Table 2).
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Figure 2. Number of genera and species of caddisfly families in Mongolia.

Species diversity (/) was highest in the Selenge River sub-basin (3.33) and the
Depression of Great Lakes sub-basin (2.57), while evenness (/) was highest in the
Khalkh Gol sub-basin (0.79) and the Gobi sub-basin (0.78) (Table 2).

Species in families Brachycentridae, Glossosomatidae, and Psychomyiidae were
most abundant (Table 2, Appendix). Brachycentrus americanus (Banks, 1899) was the
most dominant species in the Tes (31%) and Valley of Lakes (48%) sub-basins, with
both of these sub-basins belonging to the CAIB. Padunia bikinensis Martynov, 1934,
was the dominant species in the Kherlen and Onon sub-basins (38% and 54%, respec-
tively), both belonging to the POB; and Psychomyia flavida Hagen 1861 was the domi-
nant species in the Depression of Great Lakes sub-basin (28%) and all of Mongolia
(16%). Other species were dominant in the other five sub-basins (Table 2).

Abundance-based species accumulation analysis estimated that species of cadd-
isflies occurring in Mongolia is 269 (Table 2). Among the 201 currently recorded
species, 53 were represented by a single specimen at some sites (S1) and 16 were repre-
sented by two specimens at some sites (S2). In our study, 69 species occurred uniquely
at a single site in Mongolia (SU) (Table 2).

Caddisfly species richness varied greatly among the four different habitat types
of water bodies. From 386 sampling sites, the highest species numbers (178 species)
were from the various types of rivers. The next most-diverse habitat was lakes with 106
species. Springs and ponds were inhabited by 47 and 40 species, respectively (Fig. 3).

The regional distribution and richness of caddisflies in Mongolia varied in the ten
sub-basins, ranging from 7 to 157 species. The highest numbers of species and genera
of caddisflies occur in the Selenge River sub-basin (157 species, 54 genera), followed
by the Depression of Great Lakes (88 species, 41 genera), the Tes and Shishkhed River
sub-basins (50 and 49 species, respectively, in 26 genera), the Bulgan River sub-basin
(39 species in 20 genera), Kherlen River sub-basin (38 species in 21 genera), the Onon
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Table 2. Richness and diversity measurements of caddisflies for Mongolia and its ten sub-basins. Key: Sub-
basins = sub-basin names, Sites = collection sites, N = number of individuals, Sobs = observed number of
species, Chaol = estimated number of species, S1 = singleton species, S2 = doubleton species, SU = unique
species, = Shannon-Weaver diversity index, /’= Pielou’s evenness, Dd = Berger-Parker dominance index
(by percentage of dominant species), dominant species for the sub-basin and Mongolia. AOB = Arctic
Ocean Basin, CAIB = Central Asian Internal Basin, POB = Pacific Ocean Basin.

No Sub-basins Sitesm N Sobs Chaol S1 S2 SU H’ ] Dd Dominant species
1 Selenge (AOB) 191 19287 157 211 46 10 61 3,33 0,65 16%  Rhaycophila egijnica
2 Shishkhed (AOB) 18 1635 51 63 13 5 25 2,48 0,63 30% Apatania majuscula
3 Bulgan (AOB) 26 4999 39 54 13 1 16 2,36 0,64 21%  Psychomyia minima
4 Tes (CAIB) 22 2243 52 75 20 7 29 2,29 0,57 31% Brachycentrus americanus
5 Depression of Great Lakes (CAIB) 90 17306 88 110 16 4 25 2,57 0,57 28% Psychomyia flavida
6 Valley of Lakes (CAIB) 7 215 15 22 2 3 9 1,79 0,66 48% Brachycentrus americanus
7 Kherlen (POB) 12 1357 38 45 12 8 22 1,81 0,49 38% Padunia bikinensis
8 Onon (POB) 12 719 34 43 12 6 18 1,77 0,5 54% Padunia bikinensis
9 Khalkh Gol (POB) 3 64 17 21 8 5 11 2,26 0,79 22% Oecetis ochracea
10 Gobi (CAIB) 5 106 7 11 1 0 7 1,52 0,78 34% Colpotaulius incisus
11 Mongolia 386 47931 201 269 53 16 69 3,38 0,63 16% Psychomyia flavida
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Figure 3. Caddisfly species richness collected from different numbers of sites from four different types
of water bodies.

River sub-basin (34 species in 24 genera), Khalkh Gol (17 species in 13 genera), the
Valley of Lakes sub-basin (15 species in 10 genera), and the sub-basin with the lowest
species richness was the Gobi sub-basin (7 species in 4 genera) (Table 2, Fig. 4).
Based on the distribution of 201 species of caddisflies in the ten sub-basins of Mon-
golia, similarities of caddisfly assemblages among sub-basins are shown in Fig. 5. The
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Onon, Kherlen, and Khalkh Gol sub-basins (POB) were more similar to the CAIB’s
Valley of Lakes and Gobi sub-basins as one cluster, whereas the Shishked, Selenge,
and Bulgan river sub-basins (AOB) were similar to the CAIB’s Tes and Depression
of Great Lakes sub-basins in another group. The interesting results of this clustering
showed that the CAIB’s sub-basins were divided into two clusters. The Valley of Lakes
and Gobi sub-basins were more similar to those of the POB, the Tes and Depression
of Great Lakes sub-basins were more similar to those of the AOB. That is, the caddisfly
assemblages in the AOB and the POB were most dissimilar geographically, with the
CAIB partially similar to each of them (Fig. 5).

China, Kazakhstan, and Russia are large countries bordering Mongolia on the
south, west, and north, respectively. To assess similarities with these surrounding coun-
tries, we selected their closest regions. Species assemblages for the neighboring regions
were clustered into three groups. The first group was composed of Chinese Gansu and
Inner Mongolia. The second group was composed of Russian Chita region and Ka-
zakhstan’s Balkhash-Alakol and Chinese Xinjiang region. Finally, Russian Pribaikalie,
Altay, and Sayan Mountains, Kazakhstan’s Irtysh basin, and Mongolia were clustered
into one group (Fig. 6). Mongolian caddisfly species were most similar to those of the
Russian and Kazakhstan faunas and least similar to the Chinese fauna (Fig. 6).

Most caddisfly species of Mongolia also inhabit other parts of the East Palearctic
Biogeographic Region (98%). Among those, 31% occur also in Europe and northern
Africa (WP). Another 20% of the Mongolian species are Holarctic, occurring also in
the Nearctic and West Palearctic Regions. Six percent of the Mongolian-East Palearctic
species occur also in the Oriental Region, 4% occur also in the Nearctic, and 1% occur
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Figure 5. Similarities of caddisfly assemblages among ten sub-basins. Abbreviations: AOB = Arctic
Ocean Basin, CAIB = Central Asian Internal Basin, POB = Pacific Ocean Basin.
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Figure 6. Caddisfly fauna similarities among Mongolia and nine adjacent regions of China (C), Kazakh-
stan (K), and Russia (R).

in all three of these latter regions (Fig. 7). Caddisfly endemism is very rare for Mon-
golia (Fig. 7). Endemic species (**) and new country reports (*) are highlighted in the
species list (Appendix). The list includes the following five new records for the country:
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Figure 7. Mongolian caddisfly species composition according to world biogeographic regions (Morse
2021): East Palearctic (EP), Nearctic (NA), Oriental (OL), and West Palearctic (WP).

1. Asynarchus sachalinensis Martynov, 1914: Tov Province, Erdene Soum, Upper
Tuul River, 47.94981°N, 107.45511°E, elev. 1593 m, 2004.vi.29. coll. MAIS team, 1
male, det. S. Chuluunbat.

2. Cheumatopsyche infascia Martynov, 1934: Dornod Province, Khalkh Gol,
31 km east of from Khalkh Gol Soum, 47.52556°N, 118.98538°E, elev. 736 m,
2006.vi.22, coll. J. Puntsagdulam, D. Altanchimeg, 2 males, 11 females, det. S.
Chuluunbat.

3. Qecetis nigropunctata Ulmer, 1908: Khentii Province, Batnorov Soum, Bayan-
bulag, 47.91561°N, 111.50480°E, elev. 1328 m, 2020.vi.28, coll. B. Bayartogtokh,
light trap, 1 male, 4 females, det. S. Chuluunbat.

4. Drusus sp.: Khovd Province, Duut Soum, Tsagaan Burgas Gol, 47.55936°N,
91.76095°E, elev. 1865 m, 2008.vii.15, coll. MAIS team, 7 males, 2 females, det. S.
Chuluunbat.

5. Nyctiophylax sp.: Uvs Province, Zuungobi Soum, Nariin Gol, 50.05245°N,
94.15410°E, elev. 923m, 2009.vii.22, coll. MAIS team, 1 male, det. S. Chuluunbat.
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Discussion

Survey investigations contribute to knowledge of a regional fauna. Up to the late 1900s
and early 2000s, Mongolian Trichoptera were investigated mostly by foreign scientists
who recorded 129 species (Morse et al. 2006). Starting in early 2000, regional sci-
entific expeditions surveyed various parts of Mongolia intensively and expanded the
caddisfly species list up to 198 (Chuluunbat et al. 2016). We are currently adding five
new country records to this list. Two subspecies (Limnephilus extricatus sibiricus Mey,
1991, is a subspecies of Limnephilus extricatus McLachlan, 1865; Phryganea grandis
rotundata Ulmer, 1905, is a subspecies of Phryganea grandis Linnaeus, 1758) are not
shown as distinct taxa in the Mongolian species list (Appendix) and remain uncounted
as species by Morse (2021). These findings result in a list of 201 species in Mongolia.
This total number of documented species relative to the estimated 269 species indicates
that (a) more survey work is needed in Mongolia to fully document the country’s cad-
disfly fauna and (b) the estimated number of species may have been overestimated due
to lack of precise abundance data for some species as reported in previous literature.

A new synonym and changes in two species names are also reflected and updated
from the list of Chuluunbat et al. (2016). Stenopsyche marmorata Navis, 1920, is a
synonym of Stenopsyche griseipennis McLachlan, 1866, according to Kuranishi & Ta-
nida (2016). Micropterna sequax McLachlan, 1875, was reported as Stenophylax sequax
(McLachlan, 1875); Synagapetus inaequispinosus (Schmid, 1970) was reported as Aga-
petus inaequispinosus (Schmid, 1970) by Chuluunbat et al. (2016).

Different numbers of endemic species from Mongolia have been reported. By 2006,
a single endemic species was reported in Lake Hovsgol, Limnephilus hovsgolicus Morse,
1999 (Morse et al. 2006; Chuluunbat et al. 2016). However, Puntsagdulam et al. (2017)
reported 7 endemic species of caddisflies for Mongolia: Agaperus inaequispinosus (Schmid,
1970); Neureclipsis mongolica Schmid, 1968; Rhyacophila egijnica Schmid, 1968; Triae-
nodes kaszabi Schmid, 1968; Hydroptila pectinifera Schmid, 1970; Apataniana impexa
Schmid, 1968; with Limnephilus hovsgolicus. However, Agapetus inaequispinosus (Schmid,
1970) is now acknowledged as Synagapetus inaequispinosus (Schmid, 1970) and has been
reported from Russia (Ivanov 2011) and Japan (Kuranishi & Tanida 2016). Neureclipsis
mongolica Schmid, 1968, is a synonym of Neucentropus mandjuricus (Martynov, 1907)
and has been reported also from China (Yang et al. 2016). Rhyacophila egijnica Schmid,
1968, has been reported from Russia (Ivanov 2011). Triaenodes kaszabi Schmid, 1968,
is a synonym of Triaenodes jakutanus Martynov, 1910, and reported from Russia (Ivanov
2011) and North America (Manuel 2010). Hydroptila pectinifera Schmid, 1970, has
not been reported from any other country yet and the type locality is the Delgermurun
River, Burenkhaan Soum (current administrative name, Burentogtokh Soum), Hovsgol
Province in Mongolia (Schmid 1970). Apataniana impexa Schmid, 1968, has been re-
ported from Russia (Ivanov 2011) and China (Yang et al. 2016). Limnephilus hovsgolicus
Morse, 1999, is endemic to Lake Hovsgol (Morse 2021). Also, Agrypnia hayfordae Morse
& Chuluunbat, 2007, has not yet been reported from other countries; it inhabits lakes
and the type locality is Nuuriin Khooloi Lake, Thenkher Soum, Arkhangai Province
in Mongolia. This species was collected also from Lake Terkhiin Tsagaan, Tariat Soum,
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Arkhangai Province, by colleagues in 2018. In conclusion, only three of the above spe-
cies, i.e., Hydroptila pectinifera; Limnephilus hovsgolicus; and Agrypnia hayfordae, are the
known caddisfly endemics for Mongolia (Appendix).

Distribution and diversity of Mongolian caddisflies are usually reported in the
literature for the three main basins and administrative provinces or rivers rather than
the ten sub-basins discussed here. Higher richness of caddisfly species was observed in
the Arctic Ocean Basin (AOB) than in the other two basins by Dulmaa and Nansalmaa
(1970). Our results reflect the same observation due to the fact that the same literature
sources were used and higher sampling efforts (sites) by our own surveys occurred in
the AOB than in the CAIB and POB. Strangely, higher species richness was observed
in areas with a high density of water networks of rivers and lakes. The AOB and CAIB
have a greater density of surface water networks than the POB, and a higher per-
centage (over 40%) of Mongolia’s geological formations including mountainous areas
(Yembuu 2020) and isolated drainages. The AOB has higher stream connectivity than
the CAIB, and the connectivity allows it to share similar species in the connected wa-
terways, which tends to make the AOB to have lower species richness than the CAIB
(Maasri et al. 2018). Despite this trend, the greater sampling effort of our surveys in
the AOB has resulted in a higher species richness in the AOB than in the CAIB.

The highest species number was found in the family Limnephilidae, especially the ge-
nus Limnephilus. The genus Limnephilus is one of the largest genera with at least 185 species
(unpublished data), inhabiting primarily cold water in northern latitudes and often found
at higher altitudes (Ruiter 1995). These case-making caddisflies are known to be highly
diverse and occur throughout the Holarctic Region (Morse 2016). Indeed, most of the
species observed in Mongolia are case-making caddisflies (Apataniidae, Brachycentridae,
Glossosomatidae, Goeridae, Hydroptilidae, Limnephilidae, Lepidostomatidae, Leptoceri-
dae, Molannidae, and Phryganeidae). The elevated landscape of central and western Mon-
golian is especially suitable habitat for case-making and cold-water-dwelling caddisflies.

Among all types of habitats that were sampled, most of the species were observed
in streams/rivers. The immature stages of most caddisflies can inhabit many avail-
able substrates in running water and are generally most diverse in streams and riv-
ers (Resh and Rosenberg 1984); however, they are rare in springs (Thorp and Rogers
2011). The number of species occurring in lakes is relatively higher than those in ponds
and springs; the 108 species observed from 48 lake sites indicate that lake-inhabiting
Trichoptera have been investigated well in Mongolia.

The Mongolian Great Gobi Desert appears to represent an enormous barrier to
distribution of caddisflies to and from the south. This pattern suggests a reason for the
higher species richness observed in northern sub-basins (Selenge, Shishkhed, Bulgan,
Tes, Depression of Great Lakes, Valley of Lakes, Kherlen, Onon and Khalkh Gol) than
the Gobi sub-basin. Also, this might be the reason that caddisfly assemblages of Mon-
golia are more dissimilar to those in Chinese regions than to those in the Russian and
Kazakh regions selected for comparison in this study. These results corroborate research
indicating that more Mongolian caddisfly species are shared with Russia (Ivanov 2011)
than with China (Yang et al. 2016). The composition of Mongolian caddisfly species
and the low level of endemism we report here appear to be explained by similar biogeo-
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graphic and meteorologic conditions in these and neighboring eastern, northern and
western regions and the relatively dry, mostly inhospitable Gobi in southern Mongolia
and northern China, resulting in a formidable isolation for aquatic insects (and possibly
all freshwater biota) from the south for over 70 million years (Dashzeveg et al. 2005).
The similarity in the caddisfly species composition among the three main basins
was not as different as we expected. The caddisfly assemblages in sub-basins of AOB
and POB were different, but the CAIB was divided into two sub-basins more similar
to either AOB or POB. This is probably due to the fact that the CAIB covers a large
area from west to east in Mongolia. The faunas of the Depression of Great Lakes and
Tes sub-basins of the CAIB in the northwest are more similar to those of the AOB,
while the faunas of the Valley of Lakes and Gobi sub-basins of the CAIB in the south
are more similar to those of the POB in eastern Mongolia, suggesting that Mongolian
caddisfly species might be distributed differently than the faunas that were the basis
of the current basin classification. In conclusion, the caddisfly fauna of Mongolia was
investigated thoroughly, from the view of the distribution of species in different spatial
scales with documented and estimated richness. Most of the species distributed in
Mongolia are characteristic of the Palearctic Region. The caddisfly fauna of Mongolia
was similar to Russia’s closest bordering regions of Altay and Sayan Mountains, Prib-
aikalie, and Kazakhstan’s Irtysh Basin, but different from that of China’s bordering
regions due to the lack of connections of the surface water network and the presence
of the Mongolian Gobi Desert. Sampling effort results in higher richness; thus, further
sampling in the sub-basins especially in the Gobi may yield more species. Knowing the
species richness in the basins, and sub-basins allow us to manage and protect aquatic
systems better and provide necessary knowledge for future freshwater biomonitoring.
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