Evaluation of the PhD thesis “Evolution, ecology and systematics of symbiotic
shrimps (Crustacea: Decapoda: Caridea) by Ivona Horká
The PhD thesis by Ivona Horká consists of an Introduction providing a short insight into the
current knowledge of the systematics of caridean shrimps, their morphology and the
symbiotic relationships with other organisms, eight published papers and one manuscript
ready to be submitted. Three of the papers/manuscripts deal with more general phylogenetic
and ecological topics, six of them deal with systematics and descriptions of new species.
The phylogenetic-ecological part of the thesis consists of three papers/manuscripts focused on
evolutionary histories of symbioses with other marine invertebrates and even fishes (cleaning
behavior). All of them include a very throughout and succinct review of the problems, and
summaries of published data and competing hypotheses; these parts are very nicely written,
which is consistent with similarly concise but exhaustive Introduction of the whole PhD
thesis. To me, this indicates that the student is deeply immersed in the topic of caridean
shrimps, knowns and understands both the newest research as well as historical literature, and
has skills to sum up these data and build up her own research on them. I also appreciate the
work done with getting the molecular data, with ca. 120 taxa included into the analyses, and
the nice informative (in case of trees) and eye-catching (in case of photos of living specimens)
graphics. Two of three papers were moreover already published in more general journals with
higher impact factor (Scientific Report and PLoS One) and one of them was 13× cited within
last five years, which also illustrates their quality.
I have few general questions:
(1) As an entomologist with no idea about decapods and marine life, I was hoping to learn some
new methodologies, and hence I was slightly disappointed by not much more than two lines of
text devoted to ancestral state reconstruction methods, basically just saying that maximum
parsimony was used. I expected some probability-based methods to be used. These do not
necessarily need to be better or give different results than parsimony, but it is worthy to try
them. May I ask the student to try that for the host association tree presented in the Scientific
Reports paper, and compare the results with those she got from maximum parsimony
mapping? Are the results same or different? What is the advantage of the probability-based
methods (i.e. why is good to try them) and what are their weaknesses.
(2) The analysis showed that in most clades, association with cnidarians was the first evolutionary
step required before switches to other “hosts”. Can this be explained somehow? Why it is
“easier” to colonize a cnidarian and then switch to echinoderms or poriferans than to colonize
echinoderms and poriferans directly? Also, it is apparent that switches between
Mollusca+Tunicata+Porifera or between Echinodermata+Cnidaria are frequent. Can this be
explained somehow?
(3) There are large clades revealed associated by the same “host” (e.g. Echinodermata). What is
the pattern inside of these large clades? Are the associations specific for morphotypes,
families or genera of hosts? How frequent switches at “lower phylogenetic levels” are?
(4) How do you interpret the presence of cleaning and non-cleaning species in the clade 4 (big
Ancylomenes clade) in the unpublished manuscript (Chapter 2)? Do you expect the most
recent common ancestor of this lineage to be a cleaner, and the loss in some internal lineages,
or multiple gain of cleaning behavior in this clade?
(5) In the second paper, would it be possible to map the details of morphology and behavior (e.g.
dancing behavior or color patterns) on the tree as well? Is there some phylogenetic pattern in
these characters?
(6) How is the stomach of the sponge-inhabiting shrimps protected from the damage by the sharp
“needles” they have in the diet if they feed on tissues of the host?

The papers in the systematic part are exhaustively done taxonomic studies of the particular
groups, in few cases of newly discovered taxa far from the ranges of previously known
species (e.g. in Anachlorocurtis occidentalis). I understand that the student cooperated in
these studies with the co-supervisor who is the specialist in shrimp taxonomy, and contributed
at all stages of their preparation, from sample collecting in the field to sorting and
identification, molecular lab work and composing the final papers. I also noticed some
drawings of different style in the Hamodactylus paper which are likely done by the student
herself: they are very nice, and I definitely encourage the student to continue with linedrawings further! Morphology is also documented by SEM pictures and photos of living
specimens with their splendid colors, which makes them more exhaustive scientifically and
more attractive to read. A very positive aspect of these papers is the combination of
morphology-based systematics with the genetic data (incl. sequences of the holotypes), which
is something which will hopefully once become a standard in taxonomy (and definitely is not
at the moment).
I have few general questions and comments:
(1) In many cases I was confused by depositories of examined specimens including holotypes (in
which the depository needs to be unambiguously known!). Most specimens have institution
inventory numbers (like MNHN-IU-2013-11090) and I would look for the specimen there, but
at the same time they have a specification of a collection (e.g., coll. A. F. Berberian). I was
first thinking that “coll.” is used for “collected”, but then I found that the Latin “leg.” is used
for that. Hence I am confused and would not be able to decode the depository of holotypes
without further asking around. May I ask for explanation - and if this way is not some strange
standard in marine biology unknown to me, urge for more unambiguous depository statements
in future publications at least for type specimens)?
(2) Is there some reason why barcoding part of CO1 is used in Hamodactylus and Anachlorocurtis
studies, whereas H3 and 16S in Salmoneus ones? Additional question evoked by that: Is
barcoding something frequently used in marine shrimp taxonomy?
(3) I was surprised by a statement in the abstract of Anachlorocurtis paper saying that CO1
sequences confirmed that this genus is sister to Miropandalus (as CO1 is not good marker for
genus-level phylogenies). But then I saw the close relationship of Miropandalus to
Anachlorocurtis in the tree, and realized that the problem may be the opposite: What is the
reason that Miropandalus is treated as a separate genus, from the genetic data I would guess it
may easily be a part of Anachlorocurtis.
(4) I admire the photos of living shrimps, may I ask whether they were taken directly in the field,
or later in aquaria? Are some special equipment or tricks needed to get such photos, as the
specimens are really small and I can imagine that light may be a problem undewater?

To sum up: The PhD thesis by Ivona Horká is a nice combination of biosystematics and
evolutionary research using a wide spectrum of morphology-, DNA- and ecology/ethologybased data. In my opinion, the student proved to be able to accumulate these datasets using
modern and traditional methods, evaluate them properly and present them in a detailed but
easy-to-read and attractive way. The thesis fulfills the requirements for the PhD program in
Zoology, and I recommend it for the final defense. My overall impression about the content
and quality of the thesis is high, but I will provide the final evaluation after the presentation of
the thesis and the discussion with the student at her PhD defense.
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