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RESUMO

No Brasil sdo conhecidas 19 areas carsticas, que representam cerca de 6% do territ6rio nacional. A Serra da Bodoquena,
no estado do Mato Grosso do Sul, encontra-se inserida em uma importante formacéo carstica Brasileira, na qual os corpos
d’agua da regido diferem das demais areas por apresentarem precipitagdo continua de carbonato, ocasionando a formacgéo
de tufas calcareas e barragens naturais, excelentes substratos para as diatomaceas. Estudos morfoldgicos e taxonémicos
das diatomaceas em ambientes cérsticos concentram-se nos continentes Europeu e Asidtico, resultando em floras com
elevada riqueza de espécies e novas propostas para a ciéncia. Em contraste, os estudos com diatomaceas de ambientes
carsticos brasileiros sdo escassos. Face a caréncia de informacdes sobre a composicdo taxondmica das diatomaceas da
regido centro-oeste do Brasil e do estado do Mato Grosso do Sul, este estudo, realizado na Serra da Bodoguena, vem
sanar algumas lacunas. A proposta desta tese é apresentar os resultados na forma de quatro artigos que estéo relacionados
a distribuicdo, informac@es ecoldgicas, analises morfoldgicas e taxondmicas das diatoméaceas realizadas em microscopia
de luz e eletrbnica de transmissdo e varredura. O capitulo 1 compreende o estudo floristico sobre diatoméaceas de
ambientes carsticos da Serra da Bodoquena em Mato Grosso do Sul. Vinte e dois ambientes foram amostrados em
expedicOes realizadas em 2015 e 2019, que resultaram em 59 amostras, com 171 taxons pertencentes a 54 géneros e 24
familias, sendo que 96% das espécies identificadas sdo citadas pela primeira vez ocorrendo no estado do Mato Grosso do
Sul. As familias com maior riqueza de espécies ou variedades foram Gomphonemataceae (19), Naviculaceae (18),
Achnanthidiaceae (17), Sellaphoraceae (13), Cymbellaceae (13), Fragilariaceae (12), Bacillariaceae (12),
Stauroneidaceae (11) e Surirellaceae (9). As diatoméceas que ocorreram com alta frequéncia (5,2%, 9 tdxons) foram:
Nitzschia amphibia, Achnanthidium saprophilum, Navicula cryptotenella, Achnanthidium straubianum, Achnanthidium
minutissimum, Platessa hustedtii, Cocconeis placentula var. euglypta, Gomphonema pumilum e Planothidium rostratum.
Em termos de distribuicdo dos tdxons, 12 foram frequentes (7%), 66 com baixa frequéncia (38,5%) e a grande maioria
com 84 foram esporadicas (49,1%). O nimero total de espécies variou de acordo com o ambiente e substrato de adesao.
Em geral, os rios apresentaram maior riqueza, onde no epifiton variaram de 21 a 45 taxons. A maior riqueza ocorreu no
Rio Formoso com 45 espécies, sendo que no epipsamon variou de 26 a 39, e no epiliton de 21 a 40 taxons. O capitulo 2
refere-se ao estudo do género Dorofeyukea, género caracterizado por uma fascia estreita delimitada pelo encurtamento de
estrias na regido central, estrias unisseriadas levemente radiadas, formato isodiamétrico das aréolas, ocluidas internamente
por himenes e pseudosepto. Quatro espécies novas para a ciéncia foram propostas e aceitas: Dorofeyukea bahlsii sp. nov.,
D. bodoquenensis sp. nov., D. calcarea sp. nov., e D. pantanalensis sp. nov. Dorofeyukea kotschyi e D. texana foram
registradas pela primeira vez, ocorrendo no estado do Mato Grosso do Sul e D. texana foi o primeiro registro para o
Brasil. Este manuscrito foi apresentado durante a qualificacdo em dezembro de 2021. O capitulo 3 relata o estudo do
género Simonsenia, caracterizado pelo sistema de rafe que se abre em um canal longitudinal sobre uma quilha marginal,
e pequenas aréolas circulares, ocluidas por himenes. Este € um género com taxonomia complexa, pela delicadeza das
frastulas, tamanho diminuto e pela necessidade do uso de microscopia eletronica para visualizar os caracteres diagnésticos
do grupo. Novas espécies de Simonsenia vem sendo descritas que ocorrem exclusivamente em agua doce, salobra ou
ainda salgada. Simonsenia bodoquenensis sp. nov. foi descrita e comparada com outras espécies do género e ocorreu em
agua doce no epifiton e no epiliton do carste da Serra da Bodoquena. O capitulo 4 trata-se da proposicéo de uma espécie
nova de Fragilaria que ainda esta sendo discutida com especialistas (David Williams, Bart Van de Vijver), podendo
resultar numa co-autoria com os mesmos. O fato de formar col6nias em forma de fitas, nos dpices possuir uma rimoportula
por valva, estrias alternadas, espinhos marginais, campo de poros apicais pouco desenvolvido e fileira Unica de aréolas
ndo ocluidas nas bandas intercalares foram caracteres utilizados durante a diagnésticos do género Fragilaria, entretanto
esse tdxon apresenta bandas fechadas, surgindo assim a necessidade de investigar a real identidade desta espécie, uma
vez que esta seria uma das caracteristica descritas na diagnose do género Ulnaria.

Palavras chaves: Bacillariophyta, &gua doce, carste, novas espécies, América do Sul, taxonomia, pantanal.



ABSTRACT

In Brazil, 19 karst areas are known, which represent about 6% of the national territory. The Serra da Bodoquena, in the
state of Mato Grosso do Sul, is located in an important Brazilian karst formation, in which the water bodies in the region
differ from other areas in that they present continuous precipitation of carbonate, causing the formation of calcareous
tufas and natural dams, excellent substrates for diatoms. Morphological and taxonomic studies of diatoms in karst
environments are concentrated in the European and Asian continents, generated in floras with high species richness and
new proposals for science. In contrast, studies with diatoms from Brazilian karst environments are scarce. Given the lack
of information on the taxonomic composition of diatoms in the central-west region of Brazil and in the state of Mato
Grosso do Sul, this study, carried out in Serra da Bodoguena, comes to fill some gaps. The purpose of this thesis is to
present the results in the form of four works that are related to distribution, ecological information, morphological and
taxonomic analysis of diatoms performed in light and transmission and scanning electron microscopy. Chapter 1
comprises a floristic study on diatoms from karst environments in Serra da Bodoquena in Mato Grosso do Sul. Twenty-
two environments were sampled in expeditions carried out in 2015 and 2019, which resulted in 59 samples, with 171 taxa
belonging to 54 genera and 24 families, and 96% of the identified species are cited for the first time heard in the state of
Mato Grosso do Sul. The families with the highest species or variety richness were Gomphonemataceae (19),
Naviculaceae (18), Achnanthidiaceae (17), Sellaphoraceae (13), Cymbellaceae (13), Fragilariaceae (12), Bacillariaceae
(12), Stauroneidaceae (11) and Surirellaceae (9). The diatoms that occurred with high frequency (5.2%, 9 taxa) were:
Nitzschia amphibia, Achnanthidium saprophilum, Navicula cryptotenella, Achnanthidium straubianum, Achnanthidium
minutissimum, Platessa hustedtii, Cocconeis placentula var. euglypta, Gomphonema pumilum and Planothidium
rostratum. In terms of taxa distribution, 12 were frequent (7%), 66 with low frequency (38.5%) and the vast majority
with 84 were sporadic (49.1%). The total number of species varies depending on the environment and adhesion substrates.
In general, the rivers presented greater richness, in the epiphyton they ranged from 21 to 45 taxa. The greatest richness
occurred in the Formoso river with 45 species, with epipsamon ranging from 26 to 39, and epilithon from 21 to 40 taxa.
Chapter 2 refers to the study of the genus Dorofeyukea, a genus characterized by a narrow fascia delimited by the
shortening of striae in the central region, uniseriate striae slightly radiating, isodiametric shape of the areolas, internally
occluded by hymens and pseudoseptum. Four species new to science were proposed and accepted: Dorofeyukea bahlsii
sp. nov., D. bodoquenensis sp. nov., D. calcarea sp. nov., and D. pantanalensis sp. nov. Dorofeyukea kotschyi and D.
texana were recorded for the first time, occurring in the state of Mato Grosso do Sul and D. texana was the first record
for Brazil. This manuscript was submitted during qualification in December 2021. Chapter 3 reports the study of the
genus Simonsenia, characterized by the raphe system that opens into a longitudinal channel over a marginal keel, and
small circular areolas, occluded by hymens. This is a genus with complex taxonomy, due to the delicacy of the frustules,
small size and the need to use electronic microscopy to visualize the diagnostic characters of the group. New species of
Simonsenia have been described that occur exclusively in fresh, brackish or even salt water. Simonsenia bodoquenensis
sp. nov. was observed and observed with other species of the genus and occurred in fresh water in the epiphyton and
epilithon of the Serra da Bodoquena karst. Chapter 4 deals with the proposition of a new species of Fragilaria that is still
being supported by specialists (David Williams, Bart VVan de Vijver), which may result in a co-authorship with them. The
fact that it forms colonies in the form of ribbons, at the apices having one rimoportula per valve, alternate striae, marginal
spines, a poorly developed apical pore field and a single set of non-occluded areoles in the intercalary bands were
characters used during the diagnoses of the genus Fragilaria, however, this taxon is believed to present closed bands,
thus arising the need to investigate the real identity of this species, since this would be one of the characteristics described
in the diagnosis of the genus Ulnaria.

Key words: Bacillariophyta, freshwater, karst, new species, South America, taxonomy, wetland.
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INTRODUCAO

As diatomaceas sao algas cuja caracteristica principal € parede celular constituida de silica, a
frastula, nela sdo apresentadas estrutura e as ornamentagdes utilizadas como base na taxonomia do
grupo (van den Hoek et al. 1995). Tradicionalmente foram classificadas em céntricas e penadas
baseadas na simetria valvar. A utilizacdo da microscopia eletrénica e analises moleculares, nas
ultimas décadas, contribuiram significativamente para novas propostas de sistema de classificagéo,
redefinicdo de géneros e complexos de espécies, anteriormente definidos com base em microscopia
Optica (Round et al. 1990, Mann et al. 2008, Theriot et al. 2010). Do ponto de vista taxondmico, as
diatoméaceas constituem um grupo de espécies extremamente complexo e numeroso representado
atualmente por 250 géneros (Graham & Willcox 2000, Guiry & Guiry 2022). Estudos moleculares
aliados a morfologicos resultaram na proposta de sistema de classificagio com a divisdo
Bacillariophyta: classes Coscinodiscophyceae Round & Crawford emend. Medlin & Kaczmarska,
Mediophyceae (Jousé & Proshkina-Lavrenko) Medlin & Kaczmarska e Bacillariophyceae Haeckel
emend. Medlin & Kaczmarska (Medlin 2016).

Diatomaceas sdo comuns no plancton e no perifiton da maioria dos ambientes aquaticos.
Podem viver livres ou aderidas a substratos. As estruturas morfoldgicas de adesao sao estratégias que
facilitam a colonizacdo dos substratos (Round et al. 1990). Devido a caracteristicas das frustulas,
apresentam resisténcia a distarbios fisicos da dgua e melhor posicionamento para obtencdo de
recursos (luz e nutrientes). As diatomaceas com rafe podem deslizar sobre o substrato e as que
apresentam campo de poros apicais ou rimoportula sdo capazes de se fixar ao substrato por liberacao
de mucilagem (Round et al. 1990), estratégia que lhes confere vantagens adaptativas (Lowe 1996).

As comunidades perifiticas recebem denominacGes especificas de acordo com o substrato ao
qual estdo aderidas, quando crescem sobre vegetais (epifiton), sobre rochas (epiliton), sobre grédos de
areia (epipsamon) ou sedimento (epipelon) (Round et al. 1990). Espécies ou associacdes de
diatoméaceas podem ser seletivas e ocorrerem em ambientes com caracteristicas especificas,
mostrando preferéncias ambientais. Comunidades de diatoméaceas perifiticas sdo utilizadas em
estudos de bioindicacdo, por responderem prontamente a mudancas ambientais (Sladeckova 1962,
Wetzel 1983, Lowe 1996, Heinrich et al. 2014). Estas algas exibem padrbes diferenciados de
tolerancia, ndo s6 das condi¢es quimicas da agua, como das fisicas e das hidroldgicas do sistema.
Portanto, séo utilizadas frequentemente em avaliacfes e monitoramentos como indicadoras de pH,
concentragdo de nutrientes, salinidade, regime hidrologico e de diferentes tipos de distlrbios

antrépicos, poluentes, agrotoxicos e metais pesados (Stevenson 1996; Stoermer & Smol 1999).
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Formacdes carsticas

As formag0es carsticas sdo Unicas em termos de caracteristicas ambientais e ecoldgicas e séo
mais comumente formadas em rochas carbonéticas sollveis em agua (Kovacic & Ravbar 2013).
Grande interesse econdmico e hidroldgico caracteriza este ambiente por sua rigueza em recursos
naturais, como reservas subterraneas, agua de alta qualidade, biodiversidade rica e peculiar, além de
potencial ecoturistico (Feitosa 2008, Pisano et al. 2022). Em contraste, as regiGes carsticas
representam uma das &reas mais ameacadas do mundo devido a processos naturais e agdes humanas
como urbanizacdo ou intensificacdo da agricultura (Hartmann et al. 2014). Eles sdo caracterizados
por condi¢cdes morfoldgicas e hidroldgicas desenvolvidas na superficie ou no subsolo (Fabri et al.
2014).

A classificacdo inicial do carste brasileiro foi realizada na década de 1970, elaborada a partir
da distribuicdo de rochas carbonaticas, que identificaram cinco provincias espeleoldgicas: Vale do
Ribeira, Bambui, Serra da Bodoquena, Alto Rio Paraguai e Chapada de Ibiapaba, além de outras nove
areas com fendmenos cérsticos mais restritos (Karmann & Sénchez 1979).

Atualmente sdo conhecidas 19 areas carsticas brasileiras (Fig. 1), algumas dessas areas com
propostas de criacdo de geoparques com objetivos ligados a conservacao, educacdo e pesquisa
cientifica (Schobbenhaus & Silva 2012). Uma dessa areas € a do Parque Nacional Parna Serra da
Bodoquena, uma Unidade de Conservacdo Federal na categoria de protecéo integral criada em 2000,
no estado de Mato Grosso do Sul, com o objetivo de proteger o maior trecho de Mata Atlantica do
estado, além das caracteristicas geoldgicas e bioldgicas especificas da regido e valiosas reservas de
agua (Barros & Garcia 2014). No municipio de Bodoquena encontra-se na por¢do mais elevada da
Serra da Bodoguena na regido, atuando como uma area de recarga hidrica, responsavel pela dinamica
hidrolégica regional (Dias 2000).

Definicdes geologicas recentes evitam ligar o termo carste a rochas carbonéticas ou a uma
litologia especifica, pelo fato que outras rochas podem sofrer dissolucdo (Hardt 2003). Estes
ambientes carsticos sdo representados por carbonatos pré-cambrianos, submetidos a influéncia de
clima sazonal, precipitagdes formando feigbes carsticas conhecidas como dolinas, cavernas,
sumidouros, ressurgéncias e vales. Estima-se que as areas carsticas no mundo correspondem de 10 a
15% da superficie terrestre, e no Brasil elas representam cerca de 6 % do territorio nacional (Silva et
al. 2013). No carste da Serra da Bodoquena ha cerca de 200 cavernas e grutas catalogadas e feicdes
peculiares de ambiente carstico, como sumidouros, ressurgéncias e inimeras dolinas, como o0 Abismo
das Anhumas, e o Buraco das Araras (Ford & Williams 2007, Sallun-Filho et al. 2009, Karmann &
Lobo 2010). O carste encontrado na Serra da Bodoquena encontra-se numa fase de desenvolvimento

inicial, quando comparado com outras regides do mundo. Este fato pode ser observado quando
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analisados os padrGes de drenagem que predominam superficialmente. Em formacdes carsticas mais

desenvolvidas a drenagem superficial tende a desaparecer por completo, passando a ser

predominantemente subterranea (Dias 2000).
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Diatomaceas em ambientes carsticos

Ambientes aquaticos carsticos foram pouco estudados no Brasil e no mundo, particularmente
em relacdo as diatomaceas. Quando observados em escala global, os trabalhos se concentram nos
continentes Asiatico e Europeu. No continente Asiatico, nas formacdes carsticas de agua doce na
Reserva Natural de Maolan (China), ocorreram varias proposi¢des de novas espécies: Simonsenia
maolaniana, com o nome da espécie homenageando a reserva e ocorrendo em habito benténico (You
et al. 2016), uma nova espécie de Eunotia Ehrenberg foi descrita E. sudeticiformis (Kociolek et al.
2016b), ainda trés espécies de Achnanthidium em habito subaéreo foram descritos nesta mesma
reserva (You et al. 2019a), uma espécie de Achnanthes Bory (You et al. 2019b), e uma espécie de
Sellaphora Mereschkowsky (You et al. 2017). Ainda ha na Reserva Maolan a descri¢cdo de um novo
género Edtheriotia Kociolek, You, Stepanek, R.L. Lowe & Q-X. Wang (Kociolek et al. 2016a). E
estudos floristicos originarios de ambientes carsticos no sul da China (Wang et al. 2009, Li 2013). A
diversidade do género Humidophila Lowe, Kociolek, Johansen, Van de Vijver, Lange-Bertalot &
Kopalové, no carste de Guizhou China, resultou na descricdo de oito novas espécies deste género
(Lowe et al. 2017).

A flora de diatomaceas em ambientes carsticos foi realizada em estudos de Jasprica & Hafner
(2005), Hafner & Jasprica (2013) e Udovi¢ et al. (2022) realizados na Croécia. O primeiro
contemplou a amostragem em trés lagoas, resultando em 137 taxons de diatomaceas, distribuidos em
41 géneros. O segundo apresentou a composicdo de diatoméaceas epifiticas em caroficeas de
ecossistemas carsticos dinaricos, resultando em 91 taxons determinados, sendo Gomphonema
Ehrenberger e Navicula Bory os géneros com maior riqueza especifica. No terceiro é realizado uma
nova combinacdo no género Cymbopleura (Krammer) Krammer, uma espécie rara com poucos
registros ocorrendo associada a tufas calcérias.

Diatoméceas epiliticas em nascentes da llha de Majorca, regido com geologia carstica na
Espanha, foram analisadas por Delgado et al. (2013), resultando em proposta de duas novas espécies
e registros de ocorréncia de 111 taxons. No carste italiano da Sardinia Lai et al. (2016) registram a
ocorréncia de 89 diatoméaceas epiliticas em rios com caracteristicas oligotroficas. A flora de
diatoméaceas do carste no Mediteraneo totalizou 176 espécies, sendo que 0s géneros mais comuns
foram Gomphonema Ehrenberg, Nitzschia Hassall, Navicula Bory e Achnanthidium Kiitzing (Lai et
al. 2019).

No continente americano, o estudo das diatomaceas fosseis realizado no lago Mono, na
Califdrnia, relata a dominancia de quatro espécies Anomoeoneis costata (Kuitzing) Hustedt, Surirella
utahensis (Grunow) Hanna & Grant, Cyclotella bodanica Eulenstein ex Grunow e Surirella testudo

(Ehrenberg) Kiitzing (Solladay 1994). Ainda neste ambiente existe o relato da ocorréncia de formas
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teratologicas das frustulas das diatomaceas (Stine 1990). A flora de diatoméaceas bentbnicas no lago
Mono registrou a ocorréncia de 30 taxons (Kociolek & Herbst 1992). Na Florida, Fragilaria
synegrotesca Lange-Bertalot foi descrita em uma formacdo calcaria em amostras perifiticas,
ocorrendo no epiliton e epifiton (Lange-Bertalot 1993).

O estudo floristico no México resultou na identificacdo de 156 taxons, sendo 29 de ocorréncia
tropical (Novelo et al. 2007), e a diversidade das comunidades de diatomaceas no metafiton e
perifiton foram analisados na zona Umida da Reserva Ecoldgica EI Edén (Ibarra et al. 2009). Vérios
estudos foram realizados com diatomaceas no Brasil, entretanto, as informagdes sobre ambientes
carsticos ainda sdo incipientes. Entre os estudos em carste brasileiro podemos citar Moro &
Fursternberg (1993), que realizaram um estudo taxonémico e ecoldgico das diatomaceas da dolina
Lagoa Dourada e identificaram 64 tdxons em microscopia Optica, distribuidos em 22 géneros, ainda
salientaram a predominancia de espécies eutréficas na formagdo carstica de Furnas.

Estudos sobre diatomaceas matogrossenses foram realizados por Bicudo et al. (1995), na
regido do Pantanal de Poconé (MT), registrando 21 tdxons, onde o género mais representado foi
Eunotia Ehrenberg com 14 taxons. Santos et al. (2012) realizaram um estudo taxonémico das
diatomaceas dos lagos salinos rasos do Pantanal da Nhecolandia, caracterizados por diferencas de
pH, condutividade elétrica, e presenca de macrofitas, onde foram determinadas 23 espécies, sendo 21
novas citacdes para o estado. Tremarin et al. (2011, 2012) realizaram estudos taxondmicos com 0
género Aulacoseira Thwaites e propuseram quatro novas espécies para duas lagoas do Pantanal no
Mato Grosso. Amostras analisadas de diferentes ambientes aquaticos no Brasil, incluindo Maracaju,
no estado do Mato Grosso do Sul, revelaram a ocorréncia de uma nova espécie do género Aulacoseira
(Tremarin et al. 2014).

De acordo com o catalogo de diatoméceas da regido centro-oeste brasileira (Silva et al. 2011),
foram registrados 64 géneros e 503 taxons infragenéricos. O género mais representativo em riqueza
foi Eunotia (81 taxons) e o0 mais citado foi Navicula (105 localidades). Goiés foi 0 estado com maior
riqueza de espécies (377 taxons), seguido do Distrito Federal (219 taxons), Mato Grosso (22 taxons)
e Mato Grosso do Sul (10 taxons). Recentemente, estudos morfologicos e taxondmicos em géneros
especificos realizados em ambiente carstico na Serra da Bodoquena (Tusset et al. 2017, 2018, 2023),
objetivando registrar detalhes ultraestruturais das frastulas em microscopia Otica e eletronica,
resultaram na proposicdo de nove novas espécies de diatoméceas, sendo duas pertencentes aos
géneros Adlafia Moser, Lange-Bertalot & Metzeltin: Adlafia decora sp. nov. e A. triundulata sp. nov.;
duas no género Stauroneis Ehrenberg: Stauroneis cavalcantei sp. nov. e S. karstica sp. nov.; e ainda
quatro novas pertencentes ao género Dorofeyukea Kulikovskiy, Maltsev, Andreeva, T. Ludwig &
Kociolek: Dorofeyukea bahlsii sp. nov., D. bodoquenensis sp. nov., D. calcarea sp. nov., and D.

pantanalensis sp. nov., foram incluidos dados sobre a preferéncia ecoldgica das espécies,
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comparagdes com taxons semelhantes, e registro de ocorréncia no Mato Grosso do Sul e no Brasil. A
analise do género Simonsenia (Bacillariophyta) no Brasil resultou na proposi¢cdo da espécie

Simonsenia bodoquenensis sp. nov. (Tusset et al. no prelo) para esta regido do Brasil.
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Estrutura da tese

Face a caréncia de pesquisas sobre diatoméceas em ambientes carsticos realizadas no Brasil,
em contraponto ao avango do conhecimento sobre a biodiversidade de diatomaceas em outras regides
do mundo, nesta tese apresenta-se um conjunto de estudos taxonémicos, com aspectos ecologicos, de
carater exploratério e essencialmente baseado em ambientes carsticos em uma regido do centro oeste
do Brasil. Os resultados foram divididos em quatro capitulos, estruturados como manuscritos
publicados, submetidos ou a serem submetidos para publicacdo em revistas cientificas, de acordo com
as respectivas normas. As revistas cientificas selecionadas para cada artigo encontram-se indicadas
na primeira pagina dos capitulos.

O primeiro capitulo “Diatom flora in karst environments in the Brazilian Pantanal” é
produto de analises taxonémicas das diatoméaceas coletadas no carste da Bodoquena, realizadas em
microscopia optica e eletrénica de varredura e transmissdo, onde o estudo resultou na identificacdo
de 171 espécies, distribuidas em 54 géneros e 24 familias. Doze espécies foram identificadas em nivel
de género, pois diferiram morfologicamente de acordo com a literatura consultada, provavelmente
possam ser novas para a ciéncia. A comunidade de diatoméaceas foi dominada por Achnanthidium
saprophilum, A. straubianum, A. minutissimum, Navicula cryptotenella e Nitzschia amphibia. Os
géneros mais representativos em riqueza foram Gomphonema (19 espécies), Sellaphora (10),
Achnanthidium (9), Nitzschia (8), Navicula (7), Eunotia (7), Dorofeyukea (6), Luticola (6) e
Pinnularia (5). O manuscrito sera submetido & Acta Botanica Brasilica, apos as sugestdes da banca
ainda em 2023 (Fator de impacto: 1.395, 2021).

O segundo capitulo “The genus Dorofeyukea (Bacillariophyta, Stauroneidaceae) in karst
environments in the Brazilian Pantanal: with the description of four new species” aborda a
proposicao de quatro novas espécies, ilustradas em microscopias Optica e eletrdnica de varredura e
sua morfologia foi comparada com outras espécies do género: Dorofeyukea bahlsii Tusset sp. nov.,
D. bodoquenensis Tusset, Tremarin, L.S. Cardoso & T. Ludwig sp. nov., D. calcarea Tusset,
Tremarin, L.S. Cardoso & T. Ludwig sp. nov., e D. pantanalensis Tusset sp. nov. As novas espécies
se distinguem umas das outras e de tdxons semelhantes de Dorofeyukea principalmente pelo contorno
valvar e formato dos apices. Dorofeyukea kotschyi (Grunow) Kulikovskiy, Kociolek, Tusset & T.
Ludwig e D. texana (Patrick) Kulikovskiy & Kociolek também foram registradas, descritas e
ilustradas neste estudo. O artigo contou com a coautoria da Dra. Priscila 1zabel Tremarin, e o artigo
foi publicado no periodico Fottea, 23(1): 30-48, 2023. (Fator de impacto: 2.429, 2021).

No terceiro capitulo “Three new Simonsenia species (Bacillariophyta) from Brazil” o
detalhamento morfologico empregado permitiu a confirmacao que as populag@es de Simonsenia, que

ocorreram nos ambientes da Serra da Bodoquena, se tratavam de uma nova proposicao de espécie,
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Simonsenia bodoquenensis Tusset, Tremarin, L.S. Cardoso & T. Ludwig sp. nov., ocorrendo no
epifiton e no epiliton. O novo taxon foi formalmente proposto, ilustrado em microscopias dptica e
eletronica de varredura e sua morfologia foi comparada a taxons relacionados. O artigo foi elaborado
com a colaboracdo da Dra. Priscila 1zabel Tremarin, Dr. Kaoli Pereira Cavalcante e Maria Gabrielle
Rodrigues Maciel, a partir das amostras disponibilizadas pelos coautores, outras duas espécies foram
propostas como novas para a ciéncia, Simonsenia amazonica Tremarin sp. nov. e Simonsenia
bifurcata Tremarin sp. nov., e ainda a ocorréncia de Simonsenia delicatula Mikhailov & Makarova
com espécie proveniente de amostras do Cearé (Ipu, Bica do Ipu). Este foi o primeiro estudo, baseado
exclusivamente no género em microscopia de luz e eletrénica de varredura, registrando a ocorréncia
das quatro espécies de Simonsenia em territorio brasileiro, sendo trés delas novas proposicoes ja
aceitas e uma espécie pouco conhecida foi incluida nesta publicacdo, e adicionados detalhes sobre a
ocorréncia do género para o Brasil. O manuscrito foi aceito no periddico Fottea em 2022 e encontra-
se em processo de composicao tipografica (Fator de impacto: 2.429, 2021).

O quarto capitulo “Fragilaria brasiliensis sp. nov., a new diatom (Bacillariophyta) species
from Kkarstic formation in Brazil” trata da proposicdo de uma nova espécie Fragilaria brasiliensis
Tusset, T. Ludwig et Tremarin sp. nov., ocorrendo no perifiton e no plancton do carste da Serra da
Bodoquena. O taxon foi ilustrado em microscopias Optica e eletrénica de varredura e transmisséao, sua
morfologia comparada a tdxons presentes na literatura, e ainda sera formalmente proposto, apds a
defesa da tese. Para a submisséo deste artigo, vamos contar com a colaboracao de dois especialistas
em diatoméceas, que tém maior conhecimento sobre diatoméaceas arrafideas: Dr. David Williams e
Dr. Bart Van de Vijver. O manuscrito sera submetido a Phycological Research (Fator de impacto:
1.560, 2021).



22

Capitulo 1. Diatom flora in karst environments in the Brazilian Pantanal

As péginas do referido manuscrito foram suprimidas para a presente versao parcial da tese. O artigo
foi submetido na revista Acta Botanica Brasilica.
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Capitulo 2. The genus Dorofeyukea (Bacillariophyta, Stauroneidaceae) in karst environments in the

Brazilian Pantanal: with the description of four new species.

Manuscrito publicado no periddico Fottea.

Referéncia completa: Tusset, E.A., Tremarin, P.l., Ludwig, T.A.V. and L.S. Cardoso. The genus
Dorofeyukea (Bacillariophyta, Stauroneidaceae) in karst environments in the Brazilian Pantanal: with the
description of four new species. Fottea 23(1): 30-48, 2023. DOI: 10.5507/fot.2022.011
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The genus Dorofeyukea (Bacillariophyta, Stauroneidaceae) in karst environ-
ments in the Brazilian Pantanal: with the description of four new species

Eduardo Antdnio TusseT!"®, Priscila Izabel TREMARIN?, Thelma Alvim Veiga
LupwiG’ & Luciana de Souza CARDOSO'

"Universidade Federal do Rio Grande do Sul, Instituto de Biociéncias, Departamento de Botdnica, Porto Alegre,
RS, Brasil; *Corresponding author e—mail: eduardotu7@gmail.com

’Acqua Diagnosticos Ambientais Ltda., Curitiba, PR, Brasil

3Universidade Federal do Parand, Setor de Ciéncias Bioldgicas, Departamento de Botdnica, Centro Politécnico,
Jardim das Américas, CEP 81531-980, Curitiba, Parana, Brasil

Abstract: In a Brazilian karst environment, composed predominantly of carbonate rocks, diatoms were col-
lected in periphytic habitat (epiphyton, epilithon, epipsammon) in lentic and lotic water bodies from the Serra
da Bodoquena. This Pantanal region is known for its tourist and scenic value, covering springs and rivers with
extensive formation of active limestone tufa. Six species of Dorofeyukea were investigated under light and
electron microscopy. The genus is characterized by a narrow stauroid fascia surrounded by some irregularly
shortened striae, uniseriate slightly radiated striae, areolae circular or rectangular covered internally by a hymenes
and apical pseudosepta. Four new species are described and compared with similar taxa Dorofeyukea bahlsii
sp. nov., D. bodoquenensis sp. nov., D. calcarea sp. nov., and D. pantanalensis sp. nov. The new species are
distinguished from each other and from similar taxa of Dorofeyukea mainly by the valve contour and shape of
the apices. Dorofeyukea kotschyi (Grunow) Kulikovskiy, Kociolek, Tusset et T. Ludwig and D. texana (Patrick)

Kulikovskiy et Kociolek were also recorded, described and illustrated in this study.

Key words: calcareous habitat, diatom, new species, South America, stauroid fascia, taxonomy

INTRODUCTION

Dorofeyukea Kulikovskiy, Maltsev, Andreeva, T. Ludwig
et Kociolek is a naviculoid genus, characterized by soli-
tary cells, described based on molecular analyses and
morphological approach of the valve and the chloroplast.
Dorofeyukea species share narrow stauroid fascia sur-
rounded by 1-3 irregularly shortened striae, the uniseriate
and weakly radiate striae, almost parallel at the apices,
the circular or rectangular areolae covered internally by
hymenes, and the presence of an apical pseudoseptum
at both apices. Partial DNA sequences from the SSU
and rbcL loci show that Dorofeyukea belongs to the
stauroneioid diatom clade (KuLikovskiy et al. 2019).
Currently, twelve species have been accepted
taxonomically (GUIRY & GUIRY 2021) and Dorofeyukea
kotschyi (Grunow) Kulikovskiy, Kociolek, Tusset et T.
Ludwig is a cosmopolitan species of the genus, found in
Europe (KuLikovskiy et al. 2019), Africa (STOYNEVA—
GARTNER & DEscy 2020), Oceania (Joun 2020), Asia (Liu
et al. 2020), and South America (METZELTIN & LANGE—
BEeRTALOT 1998; RUMRICH et al. 2020). Dorofeyukea

kotschyi was registered as Navicula kotschyi (Grunow)
in floristic freshwater studies from Brazil (TREMARIN et
al. 2009; Stva et al. 2011). Detailed studies revealing
the ultrastructure of Dorofeyukea species from Brazil
are non—existent.

Navicula grimmei var. rostellata Hustedt, Navicula
grimmei Krasske, and N. grimmeioides H.P. Gandhi were
recently transferred to Dorofeyukea (KULIKOVSKIY et al.
2019; TRABERT et al. 2019). The detailed analyses of
the type materials of Dorofeyukea rostellata (Hustedt)
Kulikovskiy et Kociolek and Dorofeyukea grimmeioides
(H.P. Gandhi) Acs, Buczké et Ector under light (LM)
and scanning electron microscopy (SEM) clarified the
identity of the Croatian species. Also, the study cor-
roborate that this group did not belong to Navicula, and
fits in the main features of the recently proposed genus
Dorofeyukea (TRABERT et al. 2019).

The analysis of environmental variables in the
karstic water bodies from Serra da Bodoquena (TUSSET
etal. 2017, 2018) revealed similarities (pH 7.2—-8.3 and
conductivity 320-470 pS.cm™") with those recorded
during the studies of D. rostellata in Croatian lakes,
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located in calcareous bedrock and to those described
for D. indokotschyi Kulikovskiy, Maltsev, Andreeva
et Kociolek and D. kotschyi in Indonesia, as neutral to
slightly alkaline water (pH 7.3—7.7) and low conductivity
(230240 pS.cm™) (TRABERT et al. 2019, KULIKOVSKIY
et al. 2019).

We analyzed populations of six species of
Dorofeyukea from Brazilian freshwater carbonatic
karstic environments, located at Serra de Bodoquena
Park, describing and illustrating their morphology by
light and scanning electron microscopy. We also compare
them with similar taxa, and related its distribution with
the physical and chemical water variables. Four species
were proposed as new taxa.

MATERIAL AND METHODS

Studied area. The Serra da Bodoquena karst (21°05'42" S,
56°42'17" W) is located at the southwest edge of the Pantanal
Complex, in Mato Grosso do Sul, a central west region state of
Brazil, covering the cities of Bonito, Jardim and Bodoquena,
where sampling occurred. The aquatic environments in the
region are characterized by crystal clear and carbonated wa-
ter and the presence of sinkholes is frequent, despite of the
predominance of surface drainage (LNo et al. 1984; SALLUN
FiLHO et al. 2004). Active limestone tufas are formed by the
continuous accumulation of calcium carbonate in association
with biological activity (moss and algae) along the drainage
system (SALLUN FILHO et al. 2009; BoGGIaNI et al. 2011).

Sampling. For this study, 16 sampling sites (waterfall, stream,
river and lake) were selected in karst water bodies. A total of
28 periphytic samples were collected in the rainy season: one
sample in September 2013; 11 in November 2015 (sampling
campaign I); and 16 in November 2019 (sampling campaign
1), resulting in six epilithic, three episammic and 19 epiphytic
samples (Table 1). We registered the following environmental
variables during the sampling: water temperature (°C), pH,
electrical conductivity (uS.cm™). Also geographical coordi-
nates are given (Table 1). In the 2019 sampling, other variables
were analysed according to APHA (2012): Total P (mg.1""), Ca
(mg.1""), Mg (mg.I'"), and SiO, (mg.1"") (Table 2).

Diatom analysis. Periphytic diatoms were obtained by scraping
different substrates, such as stones, sand grains, specimens of
Charophytes, submerged Bryophytes, with a scalpel wrapped
in foil. Samples were fixed in 70% alcohol solution and cleaned
according to SIMONSEN (1974) and MOREIRA-FILHO & VALENTE—
MOREIRA (1981). Slides were prepared with clean diatom valves,
included in Naphrax® (R.I. = 1.74), and were analysed using
an Olympus BX40 microscope at 1000x magnification (N.A.
1.30, planachromat), equipped with Phase Contrast optics and
the Olympus DP71 Imaging System. Cleaned samples were
placed on aluminum stubs, dried and covered with gold in
Balzers Sputtering SCD 030 for ultrastructural analyses of the
frustules in the scanning electron microscopy (SEM). The SEM
images were performed in a JEOL JSM 6360LV and TESCAN
VEGA3 LMU microscopies, operated at 1015 kV and 5-8
mm work distance. Besides that, part of the cleaned material
was air dried on the formvar—coated copper grids (300 mesh)
and analyzed under transmission electron microscopy (TEM)
using a JEM 1200EXII, operated at 80 kV. Samples and slides

were deposited in the Herbarium of the Universidade Federal
do Parana (UPCB), and Universidade Federal do Rio Grande
do Sul (ICN), Brazil. The terminology used in the description
of the taxa was based on BARBER & HAWORTH (1981) and
Rounb et al. (1990).

RESULTS AND DISCUSSION

Dorofeyukea bahlsii Tusset sp. nov. (Figs 1-14)
Description

LM (Figs 1-8): Valves elliptic—lanceolate with capitate
to subcapitate apices. Valve dimensions (n=20): length
24.2-29.2 um, width 6-7 pm. Prominent pseudosepta.
Axial area relatively broad. Raphe filiform. Proximal
raphe ends straight, not expanded. Central area slightly
asymmetric due to the varying number of short central
striae ranging from one to three, most commonly two,
forming narrow stauroid fascia bowtie—shaped, slightly
expanded to the valve margins. Striae radiate, 2224 in
10 pm. Areolae not discernible in LM.

SEM (Figs 9-14): Externally, striae continuing onto the
mantle, radiate at the center becoming parallel towards
the ends (Fig. 9). Areolae transapically elongated in the
valve face and longitudinally elongated near the apices,
32-36 in 10 um. Internally, areolae covered by hymenes
(see Fig. 13). Internally and externally, the proximal raphe
fissures are slightly deflected in the same direction (Figs
11-12). Internally, distinct, large pseudosepta present
at each valve apex (Figs 10, 13). External distal raphe
endings hook—shaped to the secondary side, deflected in
the same direction, continuing onto the mantle (Fig. 14).

Holotype: UPCB collection No. 78228 (here depicted in
Fig. 2), deposited in (Parana Federal University, Botany
Department, Brazil).

Paratypes: Brazil. Mato Grosso do Sul: Bonito, Formoso
River, waterfall in Sitio Ybird Pe farm, epiphyton,
UPCB 78254; Mato Grosso do Sul: Bonito, waterfall in
Mimoso River, epilithon, UPCB 78432; Mato Grosso do
Sul: Bonito, waterfall in Mimoso River, epilithon, ICN
203543; Mato Grosso do Sul: Bonito, Cachoeiras Park,
epilithon, UPCB 78434. Mato Grosso do Sul: Bonito,
Cachoeiras Park, epilithon, [CN 203545.

Type locality: Brazil. Mato Grosso do Sul: Bonito, Blue
Spring, 20°54'09.7" S, 56°31'48.4" W September 2013,
E. Tusset s.n.

Habitat: periphytic (epiphyton, epilithon) in lotic
environments.

Etymology: The species name was a tribute to Dr. Loren
Babhls for his contribution to the study of diatoms.

Ecology: Dorofeyukea bahlsii was very rare in these
samples. The populations were found in periphytic
habitat (epiphyton, epilithon) of lotic environments.
It was found in neutral to alkaline waters (pH 7.6-8),
conductivity 387-536 pS.cm™', water temperature 25-30
°C,N-NO, 0.10-0.27 mg.I'"", Total P 0.01-0.03 mg.I",
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Table 2. Chemical variables at sampling sites in 2019.
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Locality Ca (mg.1™) Total P Mg N-NO, SiO,
(mg.I") (mg.I") (mg.1) (mg.I")

Blue Spring 60.60 0.01 39.10 0.10 10.90
Prata River 63.40 0.02 18.90 0.10 21.40
Olho d’Agua River 53.60 0.03 19.10 0.10 23.20
Misteriosa Lake 50.40 0.03 18.50 0.10 21.40
Salobra River 47.20 0.01 4.07 0.66 7.87
Boca da Onga waterfall 26.80 0.01 27.60 0.21 11.20
Mimoso River 64.60 0.02 44.60 0.10 17.20
Mimoso River/Cachoeira 64.60 0.02 44.60 0.10 17.20
Park

Formoso River /Sitio 29.10 0.03 16.40 0.27 9.72
Ybira Pe waterfall

Formoso River/Ecologic 46.90 0.01 12.60 0.27 8.26

Park

Figs 1-8. Dorofeyukea bahlsii sp. nov., LM, valve views: (2) holotype specimen. Scale bar 10 pm.

Ca 29.1-64.6 mg.I'', Mg 16.4-44.6 mg.1"!, SiO,
9.72-17.2 mg.1"! (Tables 1-2).

Dorofeyukea bahlsii is similar to Dorofeyukea
septata (Hustedt) J. John in relation to the promi-
nent pseudoseptum, broad axial area, dimensions
and radiate striae becoming parallel at the apices.
Dorofeyukea septata can be distinguished from D.
bahlsii by the linear—lanceolate to lanceolate valve
shape, sub-rostrate to rounded apices, and central
area expanded (Table S1). The species was abundant
in King Fish Hotspring, in neutral waters (pH 7.2) and
high conductivity (1273 uS.cm™), and in Stevenson
Creek, South Australia with alkaline waters (pH 9.1)
and low conductivity (207 pS.cm™) (JoHN 2020).

Dorofeyukea bahlsii have pseudosepta very prominent
and quite visible in LM, differing from D. kotschyi. In
addition, D. bahlsii has a greater number of areolae
in the striae (Table S1) and these are transapically
elongated in central area. In D. bahlsii the central
and axial areas are broader, compared to D. kotschyi
(Potaprova 2013; KuLikovskiy et al. 2019).

D. indokotschyi differs from D. bahlsii by the
elongated apices, narrow pseudoseptum not discern-
ible in LM, and the less dense striae (20-21 in 10
pum). The population of D. bahlsii has elliptic—lan-
ceolate valves, with capitate to subcapitate apices
and denser striae, 22—-24 at 10 pm (KULIKOVSKIY et
al. 2019) (Table S1).
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Figs 9-14. Dorofeyukea bahlsii sp. nov., SEM: (9—-10) external and internal valve view, respectively; (11) internal view of median region of val-
ve showing the narrow fascia slightly expanded to the valve margins with often 1-2 strongly shortened striae and proximal raphe endings; (12)
external view of median region showing the proximal raphe endings; (13) internal view of valve apex, note the pseudosepta and areolae occlusi-
on near the apex; (14) external view valve showing the distal raphe ending extending to the mantle. Scale bars 5 um (9-12), 2 um (13-14).
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Dorofeyukea bodoquenensis Tusset, Tremarin, L.S.
Cardoso et T. Ludwig sp. nov. (Figs 15-33)
Description

LM (Figs 15-26): Valves lanceolate with subrostrate
apices. Valve dimensions (n=100): length 11.2-31.8 um,
width 3.6-5.5 um. Prominent pseudosepta. Axial arca
relatively broad. Raphe filiform. Proximal raphe endings
straight, not expanded. Central area slightly asymmetric
due to the varying number of short central striae ranging
from one to three, most commonly one, forming narrow
stauroid fascia, slightly expanded to the valve margins.
Striae radiate from the valve center to the apices, 22-26
in 10 um. Areolae not discernible in LM.

SEM (Figs 27-33): Externally, striae radiate, continuing
onto the mantle. Areolae rounded to transapically elongate
in the valve face, and longitudinally elongated near the
apices, 3540 in 10 pm. internally, areolae covered by
hymenes (see Fig. 32). Internally proximal raphe ends
slightly deflected (Fig. 30). Externally, proximal raphe
ends shaped like a tear drop (Fig. 31). Internally, distinct,
large pseudoseptum present at each valve apex (Figs 27,
32). In external view the distal raphe end hook—shaped to
the secondary side, continuing onto the mantle (Fig. 33).

Holotype: UPCB collection No. 78228 (here depicted
in Fig. 19), deposited in (Parana Federal University,
Botany Department, Brazil).

Paratypes: Brazil. Mato Grosso do Sul: Jardim, Chapeninha
Spring, epiphyton, UPCB 78246; Mato Grosso do Sul:
Bonito, Prata River, epilithon, UPCB 78261; Mato Grosso
do Sul: Bonito, waterfall in Mimoso River, epiphyton,
UPCB 78420; Mato Grosso do Sul: Bonito, waterfall in
Mimoso River, epiphyton, ICN 203531; Mato Grosso
do Sul: Bonito, Blue Spring, epiphyton, UPCB 78428;
Mato Grosso do Sul: Bonito, Blue Spring, epiphyton,
ICN 203539; Mato Grosso do Sul: Jardim, Prata River,
epilithon, UPCB 78431; Mato Grosso do Sul: Jardim,
Prata River, epilithon, ICN 203542; Mato Grosso do
Sul: Jardim, Misteriosa Lake, epiphyton, UPCB 78440;
Mato Grosso do Sul: Jardim, Misteriosa Lake, epiphyton,
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ICN 203551; Mato Grosso do Sul: Bodoquena, Salobra
River, epilithon, UPCB 78446; Mato Grosso do Sul:
Bodoquena, Salobra River, epilithon, ICN 203557;
Mato Grosso do Sul: Bonito, Blue Spring, epipsammon,
UPCB 78454; Mato Grosso do Sul: Bonito, Blue Spring,
epipsammon, ICN 203565; Mato Grosso do Sul: Bonito,
Formoso River Ecologic Park, epilithon, UPCB 78455.
Mato Grosso do Sul: Bonito, Formoso River Ecologic
Park, epilithon, ICN 203566.

Type locality: Brazil. Mato Grosso do Sul: Bonito,
Blue Spring, 20°54'09.7" S, 56°31'48.4" W September
2013, E. Tusset s.n.

Habitat: periphytic (epiphyton, epilithon, epipsammon)
in lentic and lotic environments.

Etymology: The specific epithet refers to the karstic
study region of the Serra da Bodoquena National Park.

Ecology: Dorofeyukea bodoquenensis was more abundant
in the type material. The population were collected in
periphytic habitat (epiphyton, epilithon, epipsammon)
in lentic and lotic environments. It was found in neutral
to alkaline waters (pH 6.7-8.2), conductivity 320-669
uS.cm'!, water temperature 25-29 °C, N-NO, 0.10-0.66
mg.I"!, Total P 0.01-0.03 mg.I"!, Ca 46.9-64.6 mg.I'!, Mg
4.07-44.6 mg.1", SiO, 7.86-21.4 mg.1"' (Tables 1-2).

The features used to separate D. bodoquenensis from
similar species of Dorofeyukea are presented in Table
S1. Dorofeyukea septata is similar to D. bodoquenensis
in terms of its lanceolate valve contour, striation pat-
tern and prominent pseudoseptum at the valve apex.
However, these species differ from D. bodoguenensis by
the rounded areolae and the striae radiate in the center
becoming parallel at the ends. Other differences include
the central area that is bowtie—shaped (Joun 2020).
Another similar species, D. calcarea is distinguished
by the slightly expanded central area towards the valve
margins (see Figs 46), and also, by the striae slightly
radiate along the valve face and almost parallel at the
apices. Moreover, pseudosepta are present in the apices,
but not easily visible LM (Figs 34-45).

Figs 15-26. Dorofeyukea bodoquenensis sp. nov., LM. valve views: (19) holotype specimen. Scale bar 10 pm.
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Figs 27-33. Dorofeyukea bodoquenensis sp. nov., (27,29-33) SEM, (28) TEM: (27) internal valve view; (28) valve overview showing the stri-
ation pattern; (29) external valve view; (30) internal view of median region of valve showing the narrow fascia slightly expanded to the valve
margins; (31) external view of median region showing the proximal raphe endings; (32) internal view of valve apex, note the pseudosepta and
areolae occlusion; (33) tilted valve showing the distal raphe ending extending to the mantle. Scale bars 3 pm (27-29), 2 um (30-33).
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Dorofeyukea calcarea Tusset, Tremarin, L.S. Cardoso
et T. Ludwig sp. nov. (Figs 34-51)

Description

LM (Figs 34-45): Valves lanceolate, minor shapes el-
liptical, protracted ends, subrostrate to rostrate. Valve
dimensions (n=70): length 10.5-22 um, width 3.9-5.5
pm. Narrow pseudosepta. Axial area narrow, linear.
Raphe filiform. Proximal raphe endings straight, not
expanded. Central area slightly asymmetric due to the
varying number of short central striae ranging from one
to three, most commonly two, forming narrow stauroid
fascia bowtie—shaped, slightly expanded to the valve
margins. Striae radiate, 20-24 in 10 um. Areolae not
discernible in LM.

SEM (Figs 46-51): Externally, striae continuing onto the
mantle, radiate at the center becoming parallel towards the
ends. Areolae rounded to transapically elongated in the
valve face and longitudinally elongated near the apices,
30-35 in 10 pm. Internally, areolae covered by hymenes
(Fig. 51). Externally and internally, the proximal raphe
fissures are slightly deflected in the same direction (Figs
48-49). In external view the distal raphe end hook—shaped
to the secondary side, continuing onto the mantle (Fig.
50). Internally, distinct narrow pseudoseptum present at
each valve apex (Figs 47, 51).

Holotype: UPCB collection No. 78233 (here depicted
in Fig. 36), deposited in (Parand Federal University,
Botany Department, Brazil).

Paratypes: Brazil. Mato Grosso do Sul: Bodoquena,
Boca da Onga waterfall, epiphyton, UPCB 78240; Mato
Grosso do Sul: Jardim, Prata River, epiphyton, UPCB
78245; Mato Grosso do Sul: Bonito, Chapena waterfall,
epiphyton, UPCB 78248; Mato Grosso do Sul: Bonito,
Formoso River, waterfall in Sitio Ybira Pe, epiphyton,
UPCB 78254; Mato Grosso do Sul: Bonito, Formoso
River in Ecologic Park, epiphyton, UPCB 78256; Mato
Grosso do Sul: Jardim, Olho d’Agua River, epipsammon,
UPCB 78266; Mato Grosso do Sul: Bodoquena, Boca da
Onga waterfall, epiphyton, UPCB 78422; Mato Grosso
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do Sul: Bonito, Blue Spring, epiphyton, UPCB 78428;
Mato Grosso do Sul: Bonito, Blue Spring, epilithon,
UPCB 78429; Mato Grosso do Sul: Bonito, Blue Spring,
epilithon, ICN 203540; Mato Grosso do Sul: Jardim,
Prata River, epilithon, UPCB 78431; Mato Grosso do Sul:
Jardim, Prata River, epilithon, ICN 203542; Mato Grosso
do Sul: Bonito, waterfall in Mimoso River, epilithon,
UPCB 78432; Mato Grosso do Sul: Bonito, waterfall in
Mimoso River, epilithon, ICN 203543; Mato Grosso do
Sul: Bonito, Cachoeiras Park, epilithon, UPCB 78434;
Mato Grosso do Sul: Bonito, Cachoeiras Park, epilithon,
ICN 203545; Mato Grosso do Sul: Bonito, Formoso River,
waterfall in Sitio Ybira Pe, epiphyton, UPCB 78438;
Mato Grosso do Sul: Bonito, Formoso River, waterfall
in Sitio Ybira Pe, epiphyton, ICN 203549; Mato Grosso
do Sul: Jardim, Olho d’Agua River, epiphyton, UPCB
78443; Mato Grosso do Sul: Jardim, Olho d’Agua River,
epiphyton, ICN 203554; Mato Grosso do Sul: Bonito,
Bonito River, epiphyton, UPCB 78453; Mato Grosso
do Sul: Bonito, Bonito River, epiphyton, ICN 203564;
Mato Grosso do Sul: Jardim, Prata River, epiphyton,
UPCB 78457; Mato Grosso do Sul: Jardim, Prata River,
epiphyton, ICN 203568.

Type locality: Brazil. Mato Grosso do Sul: Jardim, Olho
d’Agua River, 21°26'12.6" S, 56°26'09.3" W, November
2015, E. Tusset s.n.

Habitat: periphytic (epiphyton, epilithon, epipsammon)
in lentic and lotic environments.

Etymology: The specific epithet refers to the occurrence
of the taxon in carbonated waters from the karst landform
of the Bodoquena plateau.

Ecology: Dorofeyukea calcarea was more abundant
in the type material. The population were collected in
periphytic habitat (epiphyton, epilithon, epipsammon)
in lentic and lotic environments. It was found in neutral
to alkaline waters (pH 6.7-8.6), conductivity 320-669
uS.cm™!, water temperature 25-29 °C, N-NO, 0.10-0.27
mg.I"!, Total P 0.01-0.03 mg.I"!, Ca 26.8-64.6 mg.I'!, Mg
12.6-44.6 mg.I'", SiO, 8.26-23.2 mg.I'"' (Tables 1-2).

Figs 34-45. Dorofeyukea calcarea sp. nov., LM, valve views: (36) holotype specimen. Scale bar 10 pm.
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Figs 46-51. Dorofeyukea calcarea sp. nov., SEM: (46-47) external and internal valve view, respectively; (48) external view of central area
showing the striation pattern and the proximal raphe endings; (49) internal view of central area showing the narrow fascia; (50) external view

of valve apex showing the distal raphe ending; (51) internal view of valve apex, note the pseudosepta. Scale bars 2 pm.
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Dorofeyukea calcarea is similar to D. grimmeioides and D.
rostellata in relation to lanceolate valves outline, central
area and raphe ends. However, these species differ from
D. calcarea by having larger valves, radiate striation
pattern throughout the valve, lower densities of striae
and areolae (Table S1). In addition, D. grimmeioides has
capitate or rostrate apices, smaller and more elliptical
central area with elongate striae. Dorofeyukea calcarea
has uniform areolae, which is difficult to be observed
in LM (Figs 34-45). The central area of D. rostellata
is transapically oval outside and fairly irregular inside,
and areolae can easily be counted in LM. This species
has rostrate apices and internal distal raphe ends straight,
terminating in a small helictoglossa near the apices
(TRABERT et al. 2019). D. Dorofeyukea calcarea has a
maximum valve width of 5.5 pm, while the minimum
valve width of D. rostellata is 6.6 pm (HUSTEDT 1937).

Dorofeyukea kotschyi (Grunow) Kulikovskiy, Kociolek,
Tusset et T. Ludwig in KuLikovskiy et al. (2019)

(Figs 52-68)
Basionym: Navicula kotschyi Grunow, GRUNow (1860): Verh. K.
Zool.—Bot. Ges. Wien 10: 538, pl.2: fig.12.

LM (Figs 52—62): Valves elliptic-lanceolate, with ros-
trate to capitate ends. Valve dimensions (n=35): length
16-23.6 um, width 5.5-7 pm. Axial area narrow, linear.
Raphe filiform. Proximal raphe endings straight, not
expanded. Central area slightly asymmetric due to the
varying number of short central striae ranging from one
to three, most commonly two, forming narrow stauroid
fascia bowtie—shaped, expanded to the valve margins.
Striae radiate, 22—24 in 10 um. Areolae rounded to
transapically elongate, 2630 in 10 pm.

SEM (Figs 63-68): Externally, striae uniseriate, con-
tinuing onto the mantle, radiate at the center becoming
parallel towards the ends (Fig. 63). Areolae transapically
elongated in the valve face and longitudinally elongated
near the apices (Figs 66, 68). Internally, areolae covered
by hymenes (see Fig. 67). Proximal raphe fissures inter-
nally straight, externally slightly curved (Figs 65—66).
Distal raphe endings externally hook—shaped, continuing
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onto the mantle (Fig. 68) and internally ending in a small
helictoglossa (Fig. 67). Distinct, but narrow pseudo-
septum at each valve apice, ornamented with rounded
pores (Figs 64, 67).

Occurrence in samples: BRAZIL. Mato Grosso do
Sul: Bonito, Formoso River Ecologic Park, epiphyton,
UPCB 76099; Mato Grosso do Sul: Bonito, Sucuri
River Ecologic Park, epiphyton, UPCB 76100; Mato
Grosso do Sul: Jardim, Olho d’Agua River, epiphyton,
UPCB 78233; Mato Grosso do Sul: Bodoquena, Boca
da Onga waterfall, epiphyton, UPCB 78240; Mato
Grosso do Sul: Jardim, Chapeninha Spring, epiphyton,
UPCB 78246; Mato Grosso do Sul: Bonito, Chapena
waterfall, epiphyton, UPCB 78248; Mato Grosso do
Sul: Bonito, Formoso River in Ecologic Park, epiphyton,
UPCB 78256; Mato Grosso do Sul: Bonito, waterfall in
Mimoso River, epiphyton, UPCB 78420; Mato Grosso
do Sul: Bonito, waterfall in Mimoso River, epiphyton,
ICN 203531; Mato Grosso do Sul: Bodoquena, Boca da
Onga waterfall, epiphyton, UPCB 78422; Mato Grosso
do Sul: Bodoquena, Boca da Onga waterfall, epiphyton,
ICN 203533; Mato Grosso do Sul: Jardim, Prata River,
epilithon, UPCB 78431; Mato Grosso do Sul: Jardim,
Prata River, epilithon, ICN 203542; Mato Grosso do Sul:
Bonito, Formoso River Ecologic Park, epilithon, UPCB
78455; Mato Grosso do Sul: Bonito, Formoso River
Ecologic Park, epilithon, ICN 203566; Mato Grosso do
Sul: Jardim, Olho d’Agua River, epipsammon, UPCB
78456. Mato Grosso do Sul: Jardim, Olho d’Agua River,
epipsammon, ICN 203567.

Ecology: Dorofeyukea kotschyi was rare in the samples.
The population was observed in periphytic habitat
(epiphyton, epilithon, epipsammon) in lentic and lotic
environments. It was found in neutral to alkaline waters
(pH 7.2-8.6), conductivity 320-536 uS.cm™', water
temperature 24-28 °C, N-NO, 0.10-0.66 mg.I"', Total
P0.01-0.03 mg.l"!, Ca 26.8-64.6 mg.I'!, Mg 12.6-44.6
mg.l'", SiO, 8.2-23.2 mg.1"' (Tables 1-2).

Figs 52-62. Dorofeyukea kotschyi, LM, (phase contrast in 57), valve views. Scale bar 10 pm.
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Figs 63-68. Dorofeyukea kotschyi, SEM: (63) external valve view; (64) internal valve view; (65) internal view of median region of valve
showing the narrow fascia slightly expanded to the valve margins; (66) external view of median region showing the proximal raphe endings;
(67) internal view of valve apex, note the small helictoglossa, pseudosepta and areolae occlusion near the apex; (68) external view of valve apex
showing the distal raphe ending extending to the mantle. Scale bars 5 um (63-64), 2 pm (65-66), 1 um (67-68).
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Dorofeyukea indokotschyi and D. orangiana (Patrick)
Kulikovskiy et Kociolek have the external areolae
openings transapically elongated and longitudinally
elongated near the apices, but differ from D. kotschyi by
valve shape, apices and number of areolae (Table S1).

D. kotschyi was described from the thermal waters
of Budapest, Hungary in 1860, and it is now commonly
found across the USA (KuLikovskiy et al. 2016 a, b).
The species has been reported to Lake Upper Killarney
and the river near Glencar (pH 6.3) in County Kerry in
Ireland (FoGED 1977). D. kotschyi was also reported to
Dongting Lake, first record of the genus Dorofeyukea
to China (L1u et al. 2020).

KuLikovskry et al. (2019) recorded the occur-
rence of D. kotschyi in planktonic habitat (240 pS.cm™,
pH 7.6, water temperature 30 °C) somewhat similar to
that where we found D. kotschyi in Brazil. Dorofeyukea
kotschyi [as Luticola kotschyi (Grunow) Taylor, Harding
et Archibald, nom. inval.] has recently been reported oc-
curring in phytoplankton samples for northwest Argentina
in high—altitude from mountain lagoon between 400 and
3.000m (TaBOADA et al. 2021).

Dorofeyukea pantanalensis Tusset sp. nov. (Figs 69—81)
Description

LM (Figs 69-75): Valves rhombical-lanceolate, acutely
rounded apices, not protracted. Valve dimensions (n=20):
length 29.1-33.6 um, width 5.4—7 pm. Prominent

: ‘ .

£

—

—

233800 04,
':e";::.w‘-.'-c.';v
A30110200

;T: TS ]
.

.-

_.’;

p—

1315
e o — v i S ——  —o————teatus s S At

,,/l

Fottea, Olomouc, 23(1): 30-48, 2023
DOI: 10.5507/fot.2022.011

pseudosepta. Broad axial area. Raphe filiform. Proximal
raphe endings straight, not expanded. Central area round,
slightly asymmetric due to the varying number of short
central striae ranging from one to three, most commonly
two, forming narrow stauroid fascia, slightly expanded
to the valve margins. Striae radiate, 22-24 in 10 pm.
Areolae not discernible in LM.

SEM (Figs 76-81): Externally, striac radiate, continuing
onto the mantle. Areolae rounded to transapically elon-
gate in the valve face and longitudinally elongated near
the apices, 31-35 in 10 um. Internally, areolae covered
by hymenes (see Fig. 80). Internally and externally, the
proximal raphe fissures are straight (Figs 78—79). External
distal raphe endings hook—shaped to the secondary side,
deflected in the same direction, continuing onto the
mantle (Fig. 81). Internally, distinct, large pseudosepta
present at each valve apex (Figs 77, 80).

Holotype: UPCB collection No. 78233 (here depicted
in Fig. 72), deposited in (Parana Federal University,
Botany Department, Brazil).

Type locality: Brazil. Mato Grosso do Sul: Jardim, Olho
d’Agua River, 21°26'12.6" S, 56°26'09.3" W, November
2015, E. Tusset s.n.

Habitat: periphytic (epiphyton) in lotic environments.
Etymology: The species was named in honor to the en-
vironment in which the species was found, the Brazilian
Pantanal biome.
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Figs 69-75. Dorofeyukea pantanalensis sp. nov., LM, valve views: (72) holotype specimen. Scale bar 10 um.
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Figs 76-81. Dorofeyukea pantanalensis sp. nov., SEM: (76-77) external and internal valve view, respectively; (78) internal view of median
region of valve showing the narrow fascia slightly expanded to the valve margins; (79) external view of median region showing the proximal
raphe endings; (80) internal view of valve apex, note the pseudosepta and areolae occlusion near the apex; (81) external view of valve apex,
showing the distal raphe ending extending to the mantle. Scale bars 5 um (76-77), 2 pm (78-81).
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Ecology: Dorofeyukea pantanalensis was very rare in the
type material. The population was observed in periphytic
habitat (epiphyton) in lotic environment. It was found in
neutral waters (pH 7.2), conductivity 320 puS.cm™', and
water temperature of 27 °C (Table 1).

Dorofeyukea pantanalensis is very distinct from
any other Dorofeyukea species. Rhombic—lanceolate
valves, prominent pseudosepta, records of valves with
dimensions greater than 30pm were only reported to D.
ivatoensis (Metzeltin et Lange—Bertalot) Kulikovskiy et
Kociolek, D. rostellata and D. tenuipunctata (Hustedt)
Kulikovskiy et Kociolek, and they can be easily distin-
guished by the valve shape (Table S1).

Navicula septataeoides Hustedt, rarely reported
in the literature, is described and illustrated (pl. 776,
fig. 1749) by HusTEDT (1961-1966) from Lago Alto
Branco, Brazil, and it seems to be the taxon most related
to D. pantanalensis. Navicula septataeoides presents
prominent pseudosepta and radiate striae along the
valve, differing by lacking the stauroid fascia, slightly
expanded to the valve margins, and dimensions are much
larger, length (73um long and 15pum wide) in relation
to D. pantanalensis.

D. pantanalensis presents wider valves, rhombic—
lanceolate, acutely rounded apices, not protracted, while
D. bodoquenensis has lanceolate valves with subrostrate
ends (Table S1).

Dorofeyukea texana (Patrick) Kulikovskiy et Kociolek
in KuLikovskiy et al. (2019) (Figs 82-99)

Basionym: Navicula texana Patrick, PATRICK (1959): Proc. Acad. Nat.
Sci. Philadelphia, 111: 98, pl. 8, fig. 5.

LM (Figs 82-93): Valves lanceolate, with subcapitate to
rostrate ends. Valve dimensions (n=30): length 17.5-21.5
pum, width 4-5.6 um. Narrow pseudosepta. Axial area
narrow, linear. Raphe filiform. Proximal raphe endings
straight, not expanded. Central area slightly asymmetric
due to the varying number of short central striae ranging
from one to three, most commonly two, forming narrow
stauroid fascia bowtie—shaped, slightly expanded to the
valve margins. Striae radiate, 20-24 in 10 pm. Areolae
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not discernible in LM.

SEM (Figs 94-99): Externally, striae uniseriate, continuing
onto the mantle, radiate at the center becoming parallel
towards the ends. Areolae transapically elongated in the
valve face and longitudinally elongated near the apices,
33-35 in 10 um. Internally areolae individually covered
by hymenes (see Fig. 96). Externally, the proximal raphe
fissures slightly deflected in the same direction (Fig.
97). Internally, distinct, narrow pseudosepta present at
each valve apex (Fig. 98). External distal raphe endings
hook—shaped to the secondary side, deflected, continuing
onto the mantle (Fig. 99). Open girdle bands with one
row of small pores (Figs 95, 99).

Occurrence in samples: Brazil. Mato Grosso do Sul:
Bonito, Chapena waterfall, epiphyton, UPCB 78248;
Mato Grosso do Sul: Bonito, Blue Spring, epiphyton,
UPCB 78428; Mato Grosso do Sul: Bonito, Blue Spring,
epiphyton, ICN 203539.

Ecology: Dorofeyukea texana was very rare in the
samples. The population was observed in periphytic
habitat (epiphyton) in lotic environments. It was found
in neutral to alkaline waters (pH 6.7-7.6), conductivity
382-669 uS.cm', water temperature 25-28 °C, N-NO,
0.10 mg.1"!, Total P 0.01 mg.I"!, Ca 60.6 mg.I"!, Mg 39.1
mg.l", Si02 10.9 mg.I"! (Tables 1-2).

Potapova (2013) investigated the type popula-
tion of Navicula texana Patrick and N. savannahiana
Patrick, currently included in Dorofeyukea. Both spe-
cies present narrow capitate apices, punctate striae and
transverse central area characteristic of D. kotschyi, but
they differ in width and valve outline. PoTaPova (2013)
also observed a pseudoseptum at each distal valve end
of D. texana, but she cannot confirm the existence of
pseudosepta in D. savannahiana due to the rare oc-
currence of this species in the sample. Based on the
illustrations presented by Potarova (2013: Figs 81-87),
we concluded that D. savannahiana has curve-radiate
striae and transapically elongated areolae different from

Figs 82-93. Dorofeyukea texana, LM, (phase contrast in 85, 89, 92), valve views. Scale bar 10 pm.
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Figs 94-99. Dorofeyukea texana, (94, 96, 98) TEM, (95, 97, 99) SEM: (94) valve overview showing the striation pattern; (95) external valve
view; (96, 98) detail of areolae occlusion, note the hymens; (97) external view of median region of valve showing the narrow fascia slightly
expanded to the valve margins; (98) view of valve apex, pseudosepta; (99) external view of valve and apex showing the girdle bands. Scale
bars Spum (94-95), 2um (97), 1um (96, 98-99).
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D. texana that have parallel striae and punctiform or
apically elongated areolae.

Distribution of D. texana (as Navicula texana)
in North America: Laurentian Great Lakes (STOERMER,
KREIS & ANDRESEN 1999), type locality Texas, freshwater
with high mineral content, hard water (PATRICK & REIMER
1966), and United States of America (KocioLEk 2005,
EBERLE 2008). It was also recorded from Asia: Korea (LEE,
CHor & LEEg 1995, Lee 2012), Mongolia (DOROFEYUK &
KuLikovskry 2012), and Russia (Far East) (MEDVEDEVA
& NIKULINA 2014).

Dorofeyukea belongs to the stauroneioid diatom
forming a single branch clade, together with Stauroneis
Ehrenberg, Prestauroneis Bruder et Medlin, and Craticula
Grunow, and it is frequently characterized as having a
narrow stauroid fascia surrounded by few shortened striae.
Also, species are represented by relatively small length
cells, not exceeding 40 um (KuLikovsKiy et al. 2019;
TRABERT et al. 2019). Stauroneis is a polyphyletic genus
and further molecular and morphological investigation
are needed (KuLikovskiy et al. 2019).

Cox & WILLIAMS (2000) stated that in 1894,
Cleve had already commented that species with differ-
ent forms of thickening in the central area were placed
in Stauroneis, and the stauros are used as diagnostic
characteristic of this genus, and is easily recognized
by light microscopy. Based on this supposed feature,
the central area can be thickened in various ways and
delimited by the shortening of striae (RoUND et al.1990;
KocioLex et al. 2019; Cox & WiLL1AMS 2000; Cox 2001;
WADMARE et al. 2022).

Dorofeyukea kotschyi was included in Navicula
before. But, the isodiametric shape of the areolae is
not characteristic of the apically elongated arecolae of
Navicula sensu stricto, as well as the pseudoseptum;
therefore, these species should be placed in another
genus (Potapova 2013). The study of scanning electron
microscopy (SEM) is often necessary to determine the
taxonomic position of species, recent studies on several
original materials have transferred some naviculoid
species from Navicula, Naviculadicta Lange—Bertalot
in Lange—Bertalot et Moser to another genus, as well as
some taxa belonging to Dorofeyukea.

Twelve taxa use to be the total diversity of
Dorofeyukea. We found two of them occurring in Brazilian
karst, and four new species unknown so far, increasing
the number of species in the genus Dorofeyukea to
sixteen. The taxa were observed in periphytic habitat
(epiphyton, epilithon, epipsammon) in lentic and lotic
freshwater environments. The species D. pantanalensis,
D. texana, and D. bahlsii were rare in this study, D. pan-
tanalensis and D. texana occurred in only one sample
while D. bahlsii in three. Dorofeyukea bodoquenensis,
D. calcarea, and D. kotschyi occurred in more than ten
samples (Table 1).

Investigating diatom diversity occurring in these
karst environments around the world, elevated rich-
ness is notable in Florida Everglades (LEE et al. 2013),
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Croatia (JAsPrICA & HAFNER 2005), Slovakia (CZERWIK—
MARCINKOWSKA et al. 2018), Bosnia, Herzegovina,
Croatia and Montenegro (HAFNER & Jasprica 2013),
Poland (WorstaL 2003), Vietnam (WEIDE 2015), Mexico
(NoveLo et al. 2007; IBARRA et al. 2009), Mediterranean
(Laretal. 2019), Spain (DELGADO et al. 2013), Italy (LAl
etal. 2016). Some recent studies resulted in the descrip-
tion of new species of diatoms as in Croatia (GLIGORA
UboviC et al. 2022), China (You et al. 2016; You et
al. 2019; Lowe et al. 2017), and Brazil (TUSSET et al.
2017, 2018). Therefore, new species proposals in this
study were not surprising.
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Capitulo 3. Three new Simonsenia species (Bacillariophyta) from Brazil

As péginas do referido manuscrito foram suprimidas para a presente versao parcial da tese. O artigo foi
aceito para publicacéo no periddico Fottea no ano de 2023.
Referéncia completa: Tusset, E.A., Tremarin, P.l., Maciel, M.G.R., Cavalcante, K.P., Ludwig, T.A.V.

and Cardoso, L.S. Three new Simonsenia species (Bacillariophyta) from Brazil. Fottea
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Capitulo 4. Fragilaria brasiliensis sp. nov., a new diatom (Bacillariophyta) species

from karstic formation in Brazil

As péginas do referido manuscrito foram suprimidas para a presente versao parcial da tese. O artigo

sera submetido para publicacéo no periddico Phycological Research.
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Consideracoes finais

A proposta inicial desta tese era realizar uma analise em duas areas carsticas brasileiras, a
primeira localizada no carste da Serra da Bodoquena, no estado do Mato Grosso do Sul em 2019 e a
segunda no carste de Lagoa Santa, Minas Gerais em 2020. O objetivo era realizar comparacdes
taxondmica e ecoldgicas com as comunidades de diatoméceas das duas formacdes carsticas. O que
ndo contavamos, era com a primeira pandemia causada por um coronavirus COVID-19, a principio
acreditavamos que duraria alguns dias, meses, mas a realidade foram anos, com excecdo do primeiro
ano de doutorado, onde foram realizadas as disciplinas e a coleta no estado do Mato Grosso do Sul,
0s outros trés anos foram realizados na pandemia. Com o fechamento de espagos publicos entre as
Universidade e Parques Estaduais e Federais, aeroportos, tivemos que nos adequar as condi¢oes
impostas, a coleta de 2020 tivemos que adiar para 2021 a 2022, e ficamos impossibilitados de realizar
a coleta no carste de lagoa Santa, por falta de tempo habil para processar os dados que seriam
coletados neste local e terminar a tese dentro do prazo. E assim, decidimos que teriamos material
suficiente para continuarmos trabalhando, e realizar as publica¢des, na rotina do laboratério foram
implementadas medidas, escala para que os alunos permanecerem trabalhando, compartilhando os
microscopios, higienizando equipamentos, utilizando mascaras de protecdo e realizando
frequentemente testes de COVID para seguranca de todos. Mesmo com todas as restrigdes, a pesquisa
ndo foi interrompida e apenas adequada a realidade imposta. O presente estudo foi uma contribuicdo
para 0 conhecimento da diatomofl6rula epifiticas, epiliticas, fitoplanctdnicas e episdmica em
diferentes ambientes carsticos na formacdo Serra da Bodoquena, localizada no estado de Mato Grosso
do Sul. Este estudo foi o primeiro levantamento de diatoméaceas dentro do Parque da Serra da
Bodoquena.

Atualmente, o Geopark Bodoquena Pantanal esta localizado na regido centro oeste do Brasil,
possui uma area de 39.000 km? e abrange os municipios de Anastacio, Aquidauana, Bela Vista,
Bodoquena, Bonito, Caracol, Corumbd, Guia Lopes da Laguna, Jardim, Ladario, Miranda, Nioaque
e Porto Murtinho. A proposicdo de criacdo do geoparque se deve ao interesse geomorfoldgico,
tectdnico, estratigrafico, sedimentoldgico, paleontoldgico, espeleolégico, mineraldgico e
hidrogeoldgico que revelam a importante Geodiversidade do territorio. Na ocasido das coletas, apenas
pesquisadores, funcionarios e brigadistas do ICMbio e IMASUL possuiam permisséo para adentrar
ao pargue, que se encontrava em fase de preparagéo e construcdo de deques, abertura de trilhas e a
capacitacdo e formac&o de condutores para receber o publico em geral no parque.

Considerando o crescente numero de artigos cientificos publicados recentemente, os ambientes
carsticos ainda sdo estudados, em maior representatividade no &mbito internacional, com a proposi¢éao

de espécies e géneros novos. No Brasil, areas carsticas representam cerca de 6 % do territorio
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nacional, existindo assim muito a ser conhecido sobre a composicdo da comunidade diatomoldgica.
O Capitulo 1 foi a maior contribuicdo em biodiversidade para a flora de diatoméaceas, citadas para o
estado do Mato Grosso do Sul até o presente momento.

O material depositado nos Herbéarios ICN da Universidade Federal do Rio Grande do Sul e
UPCB da Universidade Federal do Parana ampliaram a cole¢do de diatomaceas de aguas continentais
brasileiras. Em suma, o0s estudos realizados aqui forneceram um arcabouco consistente de
informagdes sobre morfologia, distribuicdo, ocorréncia e fatores ambientais relacionados as
diatomaceas, além de divulgar as atualizages nomenclaturais decorrentes de recentes revisdes
ocorridas, as quais serviram de base para futuros estudos (sistematicos, ultraestruturais, moleculares,
biogeograficos), e consequentemente, contribuindo com o desenvolvimento e conhecimento das algas
no pais.

Futuramente pretendemos realizar uma publica¢do com os dados ecoldgicos, utilizando dados
de abundancia das contagens de valvas das 59 amostras, pois os mesmos foram previamente
analisados durante a realizacdo da disciplina de Analise Ecoldgica de Populacdo e Comunidade do
Fitoplancton Continental. A continuidade nos estudos sobre a flora de diatoméaceas na regido da Serra
da Bodoquena e do Parque Nacional da Serra da Bodoquena, abrangendo diferentes microhabitats
(ambientes subaéreos, fitotelmatas, corpos d"agua, rochas, sedimentos, macrodfitas e plantas
aquaticas) faz-se ainda necessaria por se tratar de importante hotspot de transicdo entre os biomas
Mata Atlantica, Cerrado e Pantanal, além de ser considerada area de preservacao prioritaria no estado
do Mato Grosso do Sul.



