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PLENARY	LECTURES	
 
PL1 
 
Effects of temperature variations on reproduction: Transduction of physiological stress 
through species interactions between two porcelain crabs 
 
B. TSUKIMURA1, ALEX GUNDERSON2, JONATHON STILLMAN3 
 
1. California State University, Fresno, USA 
2. Tulane University, USA 
3. San Francisco State University, USA 
 
Abstract 
Microclimatic variation has emerged as an important driver of many ecological and 
evolutionary processes. We measured fine-scale thermal variation in a common, species-rich, 
but rarely studied habitat with respect to temperature: the airspaces under rocks on intertidal 
zone boulder shores. Effects of thermal variation were investigated using physiological, 
behavioral, and demographic data on the porcelain crab Petrolisthes cinctipes. Demographic 
measurements showed clear body size trends, with large crabs underrepresented in the high 
intertidal zone. We calculated size-dependent and temperature-dependent aerobic metabolism 
for P. cinctipes in the intertidal zone based on our observed temperature distributions and found 
that metabolic expenditure for small crabs is similar between the high and low intertidal zones, 
but that large crabs should expend less energy in the high intertidal zone due to depressed 
aerobic metabolism in air. We also measured size-dependent heat tolerance and behavioral heat 
avoidance and found that large crabs are more heat sensitive. Thermal stress may force 
redistribution into cooler environments, which may threaten the fitness of its congener, P. 
manimaculus, through decreased reproductive output, measured by ELISA. Increased densities 
and thermal stress increased vitellin reactive material in P. manimaculus. These data suggest 
that the relocation of P. cinctipes into the lower intertidal can cause interspecific species 
interactions that are stressful for P. manimaculus at high densities, leading to resorption of 
oocytes. Interactions between fine-scale temperature variation and size-dependent thermal 
biology can have important consequences for the ecology of species, and is likely to influence 
how populations respond to changing conditions. 
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PL2 
 
“Omics” analyses overcome the bottleneck in barnacle larval settlement study 
 
PEI-YUAN QIAN1, YUE HIM WONG 2 

 

1. Department of Ocean Science and Division of Life Science, HKUST, HONG KONG SAR 
2. Institute of Advanced Studies, Shenzhen University, Shen Zhen, CHINA 
 
Abstract 
Barnacle is the only sessile group among Crustacea. The development of the cyprid larvae is 
one of the major differences that distinguishes barnacles from other crustacean groups. At this 
larval stage, cyprids search for a suitable place to attach and the site of permanent attachment 
directly determines the fate of the post-attachment stages. Since 1995, our group has been 
focusing on understanding the mechanisms underlying the larval settlement process of barnacle 
cyprids. To overcome the limitations of conventional molecular approach, we applied high 
throughput “omics” approaches to develop in-house transcriptome and proteomic databases for 
different larval stages of the acorn barnacle Amphibalanus amphitrite. The “omics” approaches 
have greatly advanced our understanding of the molecular mechanisms of cyprid larval 
settlement, especially the crucial genes directly involved in the cementation process and the 
signal transduction pathways involves in regulating the settlement process. Here, we would 
like to provide an overview of our findings on the molecular mechanisms underlying the larval 
settlement, which demonstrates how “omics” approaches could assist the study of barnacle 
attachment cue, cementation and shell formation.  
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PL3 
 
Systema Brachyurorum: 10 years of seismic changes and what more surprises can be 
expected 
 
PETER K. L. NG1 

 
1. Lee Kong Chian Natural History Museum, National University of Singapore, 2 

Conservatory Drive, Singapore 117377, SINGAPORE 
 
Abstract 
When Danièle Guinot, Peter Davie and I published Systema Brachyurorum in 2008, it was with 
the full knowledge that it was a provisional working document. We stated emphatically then 
that it must be regarded as a “work in progress” and we expected major changes in the years 
ahead. The brachyuran research community responded by using the catalogue. They analysed 
it, tested it, and developed new hypotheses to replace defunct ones. In the process, many 
mistakes were found. Anomalies were detected and most were eventually solved. 
Classifications used proved imprecise, incorrect or just outright wrong. All these scrutiny has 
been beneficial. When the list was published, we established the following statistics: 38 
recognised superfamilies, 93 valid families, 1271 valid genera, 393 synonymised genera, 6793 
recognised species and 1907 synonymised species. The tumultuous decade of change that 
followed changed the numbers substantially – the same statistics now stand at: 39 recognised 
superfamilies, 100 valid families, 1469 valid genera, 421 synonymised genera, 7532 
recognised species and 2104 synonymised species. The number of genera and species have 
increased by 16% and 11%, respectively. This is a staggering increase in just 10 years - over a 
taxonomic history that spans 260 years! The new catalogue which we hope to publish in 2019 
will be a very different document from the 2008 one. It will be a much better book. Even so, 
the new Systema Brachyurorum will continue to evolve. The new ideas we already know about 
and/or upcoming research developments demonstrate will change the classification even more. 
Exciting times ahead. 
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PL4 
 
Heroes or villains? The role of crustaceans in biogeochemical cycles 
 
LEE, S.Y.1 
 
1. Simon FS Li Marine Science Laboratory, School of Life Sciences, and Earth System 

Science Programme, The Chinese University of Hong Kong, Shatin, HONG KONG SAR 
 
Abstract 
Feeding and bioturbation activities of crustaceans not only shape the physical habitat structure, 
but also regulate important biogeochemical processes in their diverse range of habitats. Many 
terrestrial and intertidal crustaceans act as initial processors of low-quality vascular plant 
production, through enzymes produced endogenously or by symbiotic microbes. This 
adaptation connects the high productivity of vascular plants to secondary production at a rate 
far exceeding that via microbial decomposition. While the carbon requirement may be 
adequately met, it is intriguing how the nitrogen needs may be satisfied by this low-quality 
food.  Deposit-feeding crustaceans process large volumes of sediment through their feeding 
activities, driving horizontal movement of sediments and associated materials (e.g. organic 
matter, pollutants). Bioturbation resulting from burrow construction and burying also drives 
vertical movement of sediment and materials. Burrows oxygenate anoxic sediments by 
substantially increasing the surface area and depth to which oxygen penetrates in otherwise 
compact substrates, also serving as potential conduits through which toxins and other 
biogeochemical species in the bulk anoxic sediment may be extracted and exported. This 
process may influence habitat productivity and explain the poorly understood fate of inorganic 
carbon (DIC and carbon greenhouse gases) in productive coastal wetlands such as mangrove 
forests. Some crustaceans even perform these regulating roles in extreme environments such 
as subterranean caves and hydrothermal vents. However, the exact role of crustaceans in 
modulating biogeochemical processes changes according to habitat type and 
feeding/bioturbation habits. Their value to the biotic community including humans also 
depends on the end point/ ecological service of interest.    
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PL5 
 
Post-embryonic growth and development in hemianamorphic arthropods 
 
MELANIE J. HOPKINS1 
 
1. Division of Paleontology, American Museum of Natural History, New York, New York, 

USA 
 
Abstract 
The final segmental composition of the body in many arthropods was attained during post-
embryonic ontogeny through a series of molts. Hemianamorphic arthropods are characterized 
by undergoing a phase of molts during which new segments were added to the body followed 
by a phase during which molting continued without further increase in the number of body 
segments. Arthropods with this mode of segmentation occur across the phylum, and include 
some crustaceans but also myriapods and extinct arthropods like trilobites. Trilobites, in 
particular, have been useful for studying this mode of segmentation because their exoskeleton 
was highly biomineralized from an early post-embryonic stage, and thus they have a rich fossil 
record that includes complete ontogenetic series for many species. Detailed data-rich studies 
of trilobite ontogeny form the basis of a modeling approach for determining the effect of 
altering different growth parameters on body size and body proportions. Although the model 
was based on the segmentation schedule of a single trilobite species, a diverse array of observed 
body sizes and relative proportions of body regions can be attained by altering only a few 
parameters at a time. In this talk, I will describe post-embryonic development in trilobites, 
introduce the model, and propose ways in which this might be extended to better understand 
growth and body size evolution in hemianamorphic crustaceans, such as copepods. 
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PL6 
 
De novo sequencing and assembly of whole genome reveals biological secrets in the 
shrimp Litopenaeus vannamei 
 
XIANG, JIANHAI1 
 
1. Institute of Oceanology, Chinese Academy of Sciences, Qingdao, 266071, CHINA 
 
Abstract 
Crustacea, the subphylum of Arthropoda which dominates the aquatic environment, is of major 
importance in ecology and fisheries. Here we report on the genome sequence of the Pacific 
white shrimp Litopenaeus vannamei, covering ~1.66 Gb (scaffold N50 605.56 Kb) with 25,596 
protein-coding genes and the highest proportion of simple sequence repeats (>23.93%) among 
sequenced animals. The noted expansion of genes related to vision and locomotion is probably 
central for its benthic adaptation. Frequent molting of the shrimp is associated with an 
intensified ecdysone signal pathway through gene expansion and positive selection. As an 
important aquaculture organism, L. vannamei has been subjected to high selection pressure 
during the past 30 years of breeding, and this has had a significant impact on its genome. 
Decoding the L. vannamei genome not only provides an insight into the genetic underpinnings 
of specific biological processes, but also provides valuable information for enhancing 
crustacean aquaculture. 
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ORAL	PRESENTATIONS	
 
O-1 
 
Chemical cues mediate social monogamy in a marine caridean shrimp, Lysmata debelius 
 
DONG ZHANG1, XIN LIU1 
 

1. East China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, 
Shanghai 200090, CHINA 

 
Abstract 
To better understand the evolution of individual recognition driven by social environment in 
the genus Lysmata, we used L. debelius, a monogamy shrimp, as a model species to explore 
individual recognition in the social monogamy shrimp. We hypothesized that chemical sensory 
play important role in mediating monogamy. In the present study we tested the presence of 
mate recognition, the presence of chemical cues and compared the mating behavior with 
species with different social organizations. The individual recognition to conspecifics of 
different reproductive statuses was tested in a Y-maze. The male spent more time in the front 
of the chamber holding the mating partner (simplified as partner) when no pre-molt 
euhermaphrodite shrimp (female role, simplified as female) was in the maze. The male showed 
preference to the pre-molt stranger rather than its inter-molt partner. Interestingly, when both 
stranger and partner were about to molt, the male spent more time in the chamber holding the 
pre-molt stranger. The results confirm that olfactory chemical cues mediate monogamy in L. 
debelius other than visual cue, and it seems that the chemical cue is individual specific (i.e. 
identification odor). For mating, there was no courtship behavior during mating process 
differing from its brother species, L. wurdemanni living in aggregation. In combination of the 
previous results in L. wurdemanni and L. amboinensis, we can conclude that L. wurdemanni 
has the most elaborate precoupulatory courtship rituals, L. amboinesis has less, and L. debelius 
has none, i.e. the behavioral activity of male to pre- and post-molt female decreases with the 
population intensity. This behavioral pattern should be shaped by social systems of different 
mating competitions.  
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O-2 
 
Recruitment and starvation resilience of spiny lobsters in warming coastal waters 
 
LUVIA LOREI GARCÍA-ECHAURI1, ANDREW JEFFS1,2, GEOFFREY LIGGINS3 

  
1. Institute of Marine Science, The University of Auckland, NEW ZEALAND 
2. School of Biological Sciences, University of Auckland, NEW ZEALAND 
3. NSW Department of Primary Industries, Sydney Institute of Marine Science, Mosman, 

AUSTRALIA  
 
Abstract 
Spiny lobsters have an extended larval development in offshore waters that ends with the non-
feeding post-larvae swimming across the continental shelf and settling in shallow coastal 
waters. We tested the hypothesis that recent declines in the recruitment of a number of spiny 
lobster populations are the result of increasing coastal water temperatures that deplete the 
metabolic reserves of the post-larvae. We examined the resilience of the juvenile of two spiny 
lobster to food withholding conditions and found than Jasus edwardsii can survive an average 
of 36 days without feeding, and the survival of Sagmariasus verreauxi was statistically similar 
at 17 °C, 20 °C and 23 °C, surviving in average over 38 days without feeding. Point of no 
return in S. verreauxi was calculated at 30.4 days. Stage I juveniles of these temperate spiny 
lobsters can endure adverse nutritional and thermal environments for prolonged periods, 
making them resilient to near future climate change temperatures. 
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O-3 
 
Parading behavior in freshwater shrimp and opportunities for sustainable ecotourism 
 
WATCHARAPONG HONGJAMRASSILP1, DANIEL T. BLUMSTEIN1 

 

1. Department of Ecology and Evolutionary Biology, University of California, Los Angeles, 
California, USA 

 
Abstract 
“Parading behavior” is a migratory behavior in which hundreds of thousands of freshwater 
shrimp exhibit upstream migration by collectively walking on land. This unique phenomenon 
has captured the public’s interest and has been promoted as an ecotourism site in Ubon 
Ratchathani province, Thailand. An increase in tourism may disturb parading shrimp and may 
result in local extinction of the shrimp population and associated ecosystem disruption. An 
understanding of the biology and behavior of this shrimp will allow us to identify potentially 
disruptive human activities. However, fundamental knowledge regarding this shrimp and their 
behavior has never been explored. In this work, we (1) identified the species of parading shrimp 
using morphological and molecular 16S rRNA gene characters, (2) described population 
demography, (3) observed behavior in the field and identified environmental cues triggering 
the behavior, and (4) identified anthropogenic disturbances that affect the behavior during peak 
tourist season. Our findings reveal that 99% of parading shrimp are Macrobrachium 
dienbienphuense and 1% are M. lanchesteri, and that 92% of migrating shrimp were juveniles. 
Stream topology, environmental cues related to the behavior, and shrimp migratory behavior 
are described. Finally, we found that light from tourists’ flashlights disrupts terrestrial 
migration and might threaten this biologically-important behavior. 
 
[We would like to thank Professor Raymond T. Bauer for critical comments, and staffs at the 
Ubon Ratchathani Nature and Wildlife Education Center for field assistance. The present work 
was supported by the graduate research award from UCLA and scholarship from the Royal 
Thai Government.] 
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O-4 
 
Behavioral response of the hermit crab Diogenes nitidimanus to predation threat by the 
portunid crab Charybdis japonica  
 
TSUNENORI KOGA1, YUMA IWAMOTO1, KENJI YOSHINO2, SATOMI KAMIMURA3, 
CHIAKI I YASUDA4 
 
1. Faculty of Education, Wakayama University, JAPAN 
2. National Institute for Minamata Disease, JAPAN 
3. Graduate School of Engineering, Osaka City University, JAPAN 
4. Graduate School of Fisheries Sciences, Hokkaido University, JAPAN 

 
Abstract 
Prey-predator interactions are one of the most common research fields in ecology. Preys 
receive stress by the risk of predation and often change their morphology and behaviour to 
increase the chance of their survivals. We expect the small hermit crab Diogenes nitidimanus 
suffer from predation by predatory portunid crabs in the tidal flats. We tested whether and how 
D. nitidimanus change their behaviors under the predation threat by Charybdis japonica. 
Individual D. nitidimanus were set with a predator feeding on alive conspecifics, a predator 
feeding on commercial pellets, the carcass of conspecifics, or only sea water as a control in the 
aquariums for two weeks. Individual crabs were fed every three days. Mortality, feeding rate 
and the degree of avoidance from the predator were analysed with treatments, sexes and body 
size of the hermits. Mortalities were higher in hermits of the two groups with predators than 
those of control, and smaller crabs died more than larger ones. Feeding rates were lower in the 
two groups with predators than control, and females fed less than males. At present analysis, 
hermits of the two groups with predators avoided more than the control, and males and larger 
crabs did more than females and smaller ones, respectively. We will discuss these results. 
 
[The present work was supported by a Japan Society for the Promotion of Science Research 
Fellowship KAKENHI Grant Number JP18K06416.] 
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O-5  
 
Diurnal/tidal activity of the vent crab Xenograpsus testudinaria at shallow water 
hydrothermal vents in Taiwan 
 
JYUN-CHENG GUO1, S.Y. LEE3, T.Y. CHAN1, 2, BENNY K.K. CHAN4 
 
1. Institute of Marine Biology, National Taiwan Ocean University, Keelung, TAIWAN 
2. Center of Excellence for the Oceans, National Taiwan Ocean University, Keelung, 

TAIWAN 
3. Simon F S Li Marine Science Laboratory, School of Life Sciences, The Chinese University 

of Hong Kong, HONG KONG SAR 
4. Biodiversity Research Center, Academia Sinica, Taipei, TAIWAN 
 
Abstract 
The crab Xenograpsus testudinaria is common in hydrothermal vents 20 metres to > 400 metres 
deep in Japan and Taiwan. SCUBA diving observations from shallow water vents suggest that 
X. testudinaria is often active around the vent mouth, but sometimes prefer to hide under large 
crevices. Whether their activity shows a diurnal/ tidal rhythm, and factors controlling this 
activity is unknown. We installed 6 underwater video cameras with infra-red lighting to 
observe vent crab behavior in shallow water vents (20 metres depth) at Kueishan Island, 
Taiwan. A total of 6 recording periods was conducted during July 2018 – Jan 2019, with each 
recording lasting 2-3 days. Sensors for hourly recording of pH, water temperature and light 
intensity (indication of time of day) was installed with the video cameras. Hourly tidal 
information was obtained from Central Weather Bureau, Taiwan. The hourly crab abundance 
was scored for each sampling period. Results showed that vent crabs exhibit a clear diurnal 
activity rhythm with two peaks of abundance in each day. Crab abundance is not correlated 
significantly with light intensity. However, crab abundance is positively correlated with water 
temperature (Pearson correlation = 0.36, p < 0.05) and negatively correlated with tide levels 
(Pearson correlation = -0.45, p < 0.05). During low tides, hot vent fluid was retained around 
the vent region and during this period irrespective of the time of day, vent crabs became active 
and had higher abundance around the vent region. The ecological implications of this activity 
rhythm are discussed.  
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O-6 
 
Do crustaceans breathe what they eat? 
 
XIAOGUANG OUYANG1, SHING YIP LEE1, BRIAN FRY2 

 
1. Simon F.S. Lee Marine Science Laboratory and School of Life Sciences, The Chinese 

University of Hong Kong, Shatin, HONG KONG SAR 
2. Australian Rivers Institute and School of Environment and Science, Griffith University, 

AUSTRALIA 
 
Abstract 
Crustaceans are well known to contribute to sediment respiration in coastal wetlands but   their 
contribution remains largely unknown, which may depend on the animals’ activity status and 
their feeding habit. We conducted laboratory experiments on mangrove crustaceans and 
gastropods to examine the influence of feeding regime, faunal type, and dominant feeding habit 
on the rate and d13C of crustacean-respired CO2 using cavity-ring down spectroscopy. Faunal 
type and feeding type have significant impact on d13C of respired CO2, but there were no 
significant differences among days of fasting. Particularly, the d13C of crab (-23.9±0.35‰) 
respired CO2 was significantly lower than that from gastropod (-17.5±1.3‰) respiration. The 
d13C of deposit-feeders (e.g. Terebralia sulcata and Uca arcuata) respired CO2 was 
significantly higher than those of detritivores (e.g. Perisesarma bidens) respiration. There are 
significant differences in CO2 emitted and d13C of crab respiration under different feeding 
conditions. Particularly, significant differences in d13C of crab-respired CO2 between (1) leaf 
and microphytobenthos diets; (2) field crabs and those feeding on leaves; and (3) those fasted 
and feeding on microphytobenthos. Significant differences in crab respiration rate also exist 
between those feeding on microphytobenthos (0.15±0.03 mmol day-1) and on collection 
(0.46±0.05 mmol day-1). Crab respiration rate is strongly related to carapace width. The d13C 
of respired CO2 from mangrove crabs reflects their diet and crab-respired CO2 flux is related 
to crab sizes. These measurements enable incorporation of the contribution from the dominant 
fauna into the overall sediment-atmosphere CO2 fluxes in mangroves. 
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O-7 
 
Micro-computed tomography reveals three-dimensionally preserved appendages in a 
Cambrian stem-group pancrustacean 
 
DAYOU ZHAI1,2, JAVIER ORTEGA-HERNÁNDEZ3,4, JOANNA WOLFE4,5, 
XIANGUANG HOU1,2, CHUNJIE CAO6, YU LIU1,2 
 
1. Yunnan Key Laboratory for Palaeobiology, Yunnan University, Kunming 650091, CHINA 
2. MEC International Joint Laboratory for Palaeobiology and Palaeoenvironment, Yunnan University, 

Kunming 650091, CHINA 
3. Department of Zoology, University of Cambridge, Downing Street, Cambridge CB2 3EJ, UK 
4. Museum of Comparative Zoology and Department of Organismic and Evolutionary Biology, 

Harvard University, 26 Oxford Street, Cambridge, MA 02138, USA 
5. Department of Earth, Atmospheric & Planetary Sciences, Massachusetts Institute of Technology, 

77 Massachusetts Ave, Cambridge, MA 02139, USA 
6. Carl Zeiss (Shanghai) Co. Ltd., 5 Xueyuan Road, Haidian District, Beijing 100083, CHINA 
 
Abstract 
Pancrustaceans, whose extant representatives include insects and other crustaceans, have 
impressive diversity, abundance, and ecological impact in the biosphere throughout the 
Phanerozoic. Molecular clock estimates suggest an early Cambrian divergence for 
pancrustaceans. Despite the wealth of Lower Paleozoic exceptional fossiliferous deposits, the 
origin and early evolution of Pancrustacea remains elusive given the difficulty of recognizing 
shared derived characters between Cambrian forms and extant representatives. The best 
evidence for total-group pancrustaceans comes from Cambrian microfossils preserved as three-
dimensional phosphatic replicates in Orsten-type assemblages, or as flattened ‘small 
carbonaceous fossils’. Although these taphonomic windows capture minute morphology 
enabling detailed comparisons with extant representatives, these microfossils are limited to 
larval stages (Orsten) or recalcitrant fragmentary remains restricting their phylogenetic 
precision. We employed X-ray computed tomography to reveal the three-dimensionally 
pyritized appendage morphology of the Chengjiang bivalved euarthropod Ercaicunia 
multinodosa from the Cambrian (Stage 3) of China. E. multinodosa possesses characters 
uniquely shared with extant crustaceans, including differentiated tritocerebral antennae and 
epipodite-bearing biramous trunk appendages. Phylogenetic analyses resolve E. multinodosa 
within stem-group Pancrustacea, alongside clypecaridids, waptiids and hymenocarines from 
Cambrian Burgess Shale-type deposits. E. multinodosa illuminates the early evolution of 
pancrustacean appendage differentiation, and represents the oldest unequivocal crown-group 
mandibulate known from complete macrofossils. 
 
[This study is supported by NSFC grants 41290251, 41472153, U1302232, 41372031 and 41528202, 
Yunnan Provincial grants 2015HA021, 2015HC029, 2018FA025 and 2018IA073, the 1000 Talent Plan 
of China (Youth Program), Herchel Smith Postdoctoral Research Fellowship in Biological Sciences, 
and NSF EAR-1615426.] 
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O-8  
 
The origin of crustaceans: What Cambrian fossils really tell us 
 
CÉDRIC ARIA1 

 
1. Nanjing Institute of Geology and Palaeontology, Chinese Academy of Sciences, Nanjing, 

CHINA 
 
Abstract 
The origin of crustaceans, or pancrustaceans, as they are now thought to form a clade with 
hexapods, has long been traced back to the Cambrian. After discovering the Burgess Shale, 
Charles Walcott identified most arthropods as crustacean ingroup relatives. Also later through 
the revisions of the ‘Cambridge team,’ which showed that many of these fossils stood outside 
of extant lineages, Derek Briggs concluded that a number of large bivalved arthropods were 
malacostracans. Only during the past two decades have some authors considered all these forms 
as “stem” to all extant clades. In this talk, I review the origin of pancrustaceans from the fresh 
perspective of recent fossil discoveries and redescriptions, mostly from the Burgess Shale. The 
study of Tokummia katalepsis from the new locality of Marble Canyon was critical in that it 
showed previous interpretations of these animals with “two segmented heads” to be misled by 
taphonomy. These Cambrian bivalved arthropods, called hymenocarines, exhibit in fact well-
developed mandibles, although they intriguingly lack antennae (or ‘second antennae’), thus 
seemingly sporting intercalary segments, like hexapods. The revision of the iconic Waptia 
fieldensis also showed that at least some hymenocarines had mandibular palps as well as five-
segmented endopodites: a diagnostic pancrustacean feature. The presence of epipods in 
Chinese morphotypes is also pointing to a pancrustacean affinity, but, like other such characters, 
should be interpreted with caution as long as the main caveat to deciding the true identity of 
Pancrustacea remains: the elusive origin of myriapods. 
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O-9  
 
A phylogenomic framework, evolutionary timeline, and genomic resources for 
comparative studies of decapod crustaceans 
 
JOANNA M. WOLFE1,2,3, JESSE W. BREINHOLT4,5, KEITH A. CRANDALL6, HEATHER 
D. BRACKEN-GRISSOM7 
 
1. Department of Organismic & Evolutionary Biology, Harvard University, Cambridge, MA 

02138, USA 
2. Department of Earth, Atmospheric & Planetary Sciences, Massachusetts Institute of 

Technology, Cambridge, MA 02139, USA 
3. Division of Invertebrate Zoology & Sackler Institute of Comparative Genomics, American 

Museum of Natural History, New York, NY 10024, USA 
4. Florida Museum of Natural History, University of Florida, Gainesville, FL 32611, USA 
5. RAPiD Genomics, Gainesville, FL 32601, USA 
6. Computational Biology Institute, The George Washington University, Ashburn, VA 20147, 

USA 
7. Department of Biological Sciences, Florida International University, North Miami, FL 

33181, USA 
 
Abstract 
Comprising over 15,000 living species, decapods (crabs, shrimp, and lobsters) are the most 
instantly recognizable crustaceans, representing a considerable global food source. Although 
decapod systematics have received much study, limitations of morphological and Sanger 
sequence data have yet to produce a consensus for higher-level relationships. Here we 
introduce a new anchored hybrid enrichment kit for decapod phylogenetics designed from 
genomic and transcriptomic sequences that we used to capture high-throughput sequence data 
from 94 species, including 58 of 179 extant decapod families, and 11 of 12 major lineages. The 
enrichment kit yields 410 loci (>86,000 bp) conserved across all lineages of Decapoda, eight 
times more molecular data than any prior study. Phylogenomic analyses recover a robust 
decapod tree of life strongly supporting the monophyly of all infraorders, and monophyly of 
each of the reptant, ‘lobster’, and ‘crab’ groups, with some results supporting pleocyemate 
monophyly and some supporting mud shrimp paraphyly. New insights into decapod 
relationships provide a phylogenomic window into the evolution of morphology and 
development, and a basis to rapidly and cheaply expand taxon sampling in this economically 
and ecologically significant invertebrate clade. 
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O-10 
 
The deep-sea brachyuran crabs of the SJADES 2018 Expedition to Java, Indonesia 
(Eastern Indian Ocean) 
 
JOSE CHRISTOPHER E. MENDOZA1, DHARMA ARIF NUGROHO2, PETER K. L. NG1  
 

1. Lee Kong Chian Natural History Museum, National University of Singapore, 2 
Conservatory Drive, 117377, SINGAPORE 

2. Research Center for Deep Sea, Indonesian Institute of Sciences (LIPI), Jalan Y. 
Syaranamual, Ambon 97233, Maluku, INDONESIA 

 
Abstract  
The deep-sea benthic macroinvertebrates were sampled during the South Java Deep-Sea 
Expedition (SJADES 2018), a joint effort by the Indonesian Institute of Sciences (LIPI) and 
the National University of Singapore (NUS), in the poorly studied waters off the southwestern 
coast of Java, Indonesia, on 24 March to 4 April 2018. Two types of ship-towed gear (4-m 
French beam trawl and Warén dredge) were deployed at a depth range of 100 to 1796 m, 
resulting in 53 discrete stations. True crabs (Infra-order Brachyura) were among the focal taxa 
of the expedition. Our preliminary examination of the material revealed that ~80 species of 
Brachyura, distributed among 24 families, were collected. Dominant families in terms of 
species richness and abundance were Leucosiidae, Goneplacidae, Epialtidae, and 
Trichopeltariidae. Initial results also yielded new species of Cyclodorippidae, Epialtidae, 
Ethusidae and Trichopeltariidae. Additional material of rare or poorly known brachyuran 
species, particularly those described by British carcinologists from the 19th-century 
Investigator collections in the eastern Indian Ocean, have also been collected. Such specimens 
are crucial pieces of evidence necessary for the elucidation of species- and genus-level 
taxonomy, and they are expected to provide much needed impetus to studies that have been 
stalled due to lack of access to reference material. Two such examples (Leucosiidae and 
Raninidae) are provided here. There were also several species newly recorded in Indonesian 
waters, such as the cancrid Romaleon luzonense (Sakai, 1983); the cyclodorippid, Tymolus 
glaucomma (Alcock, 1894); the cymonomid, Cymonomus andamanicus Alcock, 1905; the 
leucosiid, Tanaoa nanus Galil, 2003; the oregoniid, Pleistacantha pungens (Wood-Mason & 
Alcock, 1898); and the xanthid, Euryxanthops flexidentatus Garth & Kim, 1983. 
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Abstract 
Hermit crabs form an important component of the marine benthos and globally more than 1,200 
species have been described. In the unique bioregion of South Africa, hermit crabs are poorly 
known, and the last taxonomic revision of the group was that of K. H. Barnard in 1950, who 
recorded only 32 species. We combine morphological taxonomy, 3D micro-computed 
tomography (microCT) visualizations, and molecular barcoding to add to, revise, and provide 
an updated listing of, the regional fauna. With the collection of >600 new specimens since 2015 
we record on 72 species, an expansion of 56% since Barnard, and about 20% since a recent 
species list published by W. Emmerson in 2016. Molecular barcodes of the cytochrome c 
oxidase subunit I (COI) were retrieved for 40 of these 72 species. The barcoding furthermore 
revealed 12 additional putative species present in the collection that require more detailed 
taxonomic attention. For the description of three species new to science, which are included in 
this faunal listing, we also for the first time used microCT 3D visualizations of major body 
parts. We here explore the advantages of the technique for decapod taxonomy and discuss its 
potential to increase our limited knowledge of crustaceans especially in understudied parts of 
the world. Overall, our study reveals that species numbers of marine crustacean in South Africa 
have been vastly underestimated. This shows that the region requires a lot more foundational 
taxonomic work on decapod crustaceans in which barcoding and microCT could play an 
important role. 
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Abstract 
Our perception of deep-sea megafaunal benthic and pelagic biodiversity depends upon the 
development of remote and high-frequency monitoring technologies, capable of autonomous 
operation and during long-term deployments. In fact, deep-sea megafauna displays large 
inertial, internal-tidal and even diel synchronized spatial displacements, which affect 
biodiversity estimations usually based on temporally scattered sampling methodologies (e.g., 
ship-time dependent). To address this problem, underwater observatories (cabled, or in delay-
mode), autonomous underwater vehicles (AUVs), which include fast improving seafloor robots 
(crawlers), are being assembled into highly interconnected monitoring networks that can be 
used for data collection via high-bandwidth telecommunications. A time-coordinated 
optoacoustic (i.e., HD, laser scattering and multi-beam) imaging and passive acoustic 
characterization (i.e., for animal soundscapes) is being implemented to deliver time-series of 
counted individuals (as proxy of populations’ rhythmic benthopelagic, nektobenthic and 
endobenthic movements), to be linked with the surrounding habitat forcing (i.e., via a 
concomitant acquisition of different oceanographic, chemical, and geological data). This multi-
parametric monitoring is revealing important life traits for deep-sea species including 
crustaceans: it allows the scaling of behavioral states of individuals up to changes in perceived 
species composition (e.g., richness), their relative abundances (e.g., evenness), as well as 
predator-prey relationships (e.g., food web structure), with a reduced ecological footprint 
compared to more invasive deep-sea monitoring methods (e.g. trawling). Examples of such 
monitoring for crustaceans will be presented and discussed.  
 
[The present work was supported by the following projects: ARIM (MartTERA ERA-Net 
Cofound); RESBIO (TEC2017-87861-R; Ministerio de Ciencia, Innovación y Universidades); 
MERCES (Grant Agreement N. 689518), and IDEM (Grant Agreement N. 
11.0661/2017/750680/SUB/ENV.C2)] 
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Abstract 
West African tropical sandy beaches are sparely studied. In order to gain knowledge of 
biodiversity and zonation, intertidal macrobenthic invertebrates of Esiama beach, Ghana were 
assessed and related to abiotic factors. Replicated sampling (N = 3) was carried out with PVC 
corers (Ø 10cm, length 40cm) in three zones (low, mid, high water). Overall, the intermediate-
type Esiam beach consists of medium sized sand, moderately well-sorted, coarsely skewed 
with a platykurtic distribution. The physico-chemical parameters recorded were within the 
normal range of those for coastal waters. A significant variation (p<0.05) in grain size 
distribution is characteristic in different zones: At the high water-mark well sorted coarse sand 
is prevalent, the middle zone consists of moderately well-sorted medium sand and the zone at 
the low water-mark is composed of moderately sorted medium sand. The grain size influences 
the distribution of intertidal macrobenthic invertebrates. Three phyla (Mollusca, Arthropoda 
and Annelids) made up >99% of the macrobenthos, consisting of surf clams, gastropods, 
amphipods and polychaetes. Amphipods are the most abundant group. A clear zonation of the 
macrobenthos was evident: The zone at the low water-mark is numerically dominated by the 
surf clam Donax pulchellus (57.6% of all individuals) (polychaetes 37.5%, gastropods 4.0% 
and amphipods 0.9%), the middle zone is dominated by amphipods (57.8%) (polychaetes 
35.4%, gastropods 2.2% and surf clams 5.4%), and the zone at the high water-mark is 
dominated by amphipods (93.7%) (polychaetes 6.3%). The results support that the sandy beach 
community is mainly controlled by abiotic drivers. 
 
[The current research is part of L.G. Akita Postdoctoral Junior fellowship (Grant No. 8937) 
funded by Volkswagen Foundation, Germany]. 
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Abstract 
Mangroves are salt-tolerant forests found along sheltered shores, receiving inputs from tidal 
currents and freshwater rivers. In the past, large areas of natural mangroves in Hong Kong were 
lost to urban development, while others were replanted and regrown. At present, little patches 
of small trees and shrubs represent our ‘standard’ mangrove forests. Despite these ecological 
limitations, a high diversity of crab species has been recorded for Hong Kong in recent years, 
with sesarmids and ocypodid crabs being dominant, as expected for Indo-Pacific mangroves.  
 
With advancement in taxonomic techniques, the present study aimed to re-examine the 
diversity, distribution and abundance of mangrove crabs in Hong Kong, to build a baseline 
dataset, inclusive of a specimen reference collection and a DNA reference collection of all the 
identified species. In the last two years, qualitative surveys were performed in mangrove forests 
distributed along Hong Kong’s coast, and quantitative surveys were carried out in 11 focal 
mangroves, where abundance of mangrove crabs was assessed. Fifty-one species were 
recorded. Among them, six species were recorded for the first time in Hong Kong, including 
Philyra malefactrix, Ser fukiensis, Chiromantes neglectum, Ilyograpsus paludicola, 
Clistocoeloma cf. villosum and Sarmatium crassum. Distribution and abundance of sesarmids 
and ocypodids proved to vary according to environmental factors and sediment characteristics. 
In addition, we also revised the distribution and identification of some previously misidentified 
species.  
 
[The present work was supported by a research grant (project no. 69/2016) from the 
Environment and Conservation Fund, HKSAR Government, China.] 
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Abstract 
Conventionally, gas flux measurements in intertidal salt marshes are taken on undisturbed 
sediment patches which show no sign of animal activity. However, salt marshes are known to 
harbor high densities of burrowing crabs. An intrinsic factor which is not generally not taken 
into account using conventional flux sampling methods. Burrowing crabs have been shown to 
alter soil biogeochemistry. The effects related to the bioturbation activities of these crustaceans 
increases the complexity in understanding carbon processes as well as measuring gas fluxes in 
these coastal ecosystems. Each burrow is connected to the surface and increases the sediment-
air interface. This creates an additional and reactive interface area which mediates gas 
exchange and may influence gas flux and hence its measurements.  
Here, we discuss the importance of Minuca pugnax burrows as an untended factor within 
carbon stock calculations. Carbon flux was measured over burrows at different burrow 
densities, within a high and low organic matter area distinguishing within each area bare 
sediment and Spartina alterniflora zones. We found a significant underestimation of CO2 flux 
when not taking crab burrows into account. Hence we propose a new conceptual approach to 
assess carbon fluxes within intertidal marshes, not overlooking important bioturbators.  
Intertidal marshes store significant amounts of coastal ‘blue carbon’ through carbon 
sequestration and thus play a crucial role in mitigating global climate change. It is therefore 
imperative to take crab burrows into account in order to accurately assess carbon fluxes within 
wetlands, and thus avoid overlooking the flux linked to this faunal component. 
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Abstract 
The feeding ecology of juvenile and adult Ocypode gaudichaudii at two Panamanian sandy 
beaches with marked differences in the level of food resources was studied.  Ocypode 
gaudichaudii at both sites showed ontogenetic variations in the distribution, diet, foraging 
habits and activity budgets.  The flexibility of feeding habits suggests behavioural plasticity in 
response to the different levels of food and predation risk.  Experiments were conducted to 
determine the effects of food densities on the feeding modes of O. gaudichaudii, the plasticity 
of feeding behaviour in O. gaudichaudii, and the occurrence of food hoarding.  Both the 
juveniles and adults exhibited functional responses to the increasing densities of food (i.e., 
diatoms and rove beetles).  Food hoarding only occurred at the beach with low food availability 
and could be a strategy that O. gaudichaudii used to overcome food scarcity.  Ocypode 
gaudichaudii also demonstrated behavioural plasticity in response to the levels of food in the 
environment.  Results of the stable isotopes analyses of the crabs showed an ontogenetic 
isotopic niche shift in both populations and indicated the varying ecological roles of the two 
life stages.  These findings suggest that O. gaudichaudii is an opportunistic omnivore with 
short-term and long-term feeding strategies to cope with spatial and temporal variations in food 
availability to maximise energy gained during foraging.  These strategies could account for the 
persistence of the two populations with differing food resources in their habitats.  
 
[The research was supported by the research grant (RI 08/10 SL) from the National Institute of 
Education, Nanyang Technological University] 
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Abstract 
Reproduction in crustaceans is an essential process which demands a critical study in order to 
help improve productivity in aquaculture. In recent years, many studies have been geared 
towards how eyestalk ablation affects the reproduction of crustaceans. This review highlights 
many of the various neuroendocrine groups found in the crustacean eyestalks, their importance 
and their contribution to crustacean’s reproduction. This review also gives a vivid description 
of eyestalk ablation and how it affects the crustacean reproduction. Conclusions and 
perspectives have also been made to aid in further studies. 
 
[I like to acknowledge all and sundry who made this review a success.] 
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Abstract 
In Thailand, rice field crab could be regarded as a pest that destroys rice production in the field 
as well as a stable food source for people. Either of these roles requires a good basic knowledge 
on its reproductive biology to control (increase/decrease) population in the natural habitat. This 
study focused on examining change in ovarian cycle of adult female Esenthelphusa nani caught 
from the rice field at Nan Province, Thailand during November 2015 to November 2016. The 
females were anesthetized and dissected for reproductive organ. Reproductive tract and body 
weights were used to calculate gonadosomatic index (GSI). Stages of ovarian development 
were identified based on macroscopic and microscopic examination. The results showed that, 
based on GSI, ovarian cycle showed temporal changes year round with significant increases in 
February, June and August (ANOVA, p<0.05). Macroscopic examination showed that ovaries 
changed in size and color, potentially due to presence of yolk and mature oocytes. Microscopic 
examination of ovarian tissue showed that oocyte can be classified according to size and 
presence of yolk granule into 5 classes. It was found that proportions of oocyte classes in the 
ovarian tissue could be used as an important tool for identifying ovarian cycle into five stages 
including 1) resting stage 2) vitellogenic stage 3) pre-mature stage 4) mature stage, and 5) 
spawning and regenerating stage. With this information, together with further examination on 
circulating level of vitellogenin, it is anticipated that comprehensive reproductive cycle of the 
female rice field crab can be established. 
 
[The present work was supported by the 100th Anniversary Chulalongkorn University Fund 
for Doctoral Scholarship, and the 90th Anniversary of Chulalongkorn University Fund 
(Ratchadaphiseksomphot Endownment Fund)] 
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Abstract 
The thin-shelled rock crab, Grapsus tenuicrustatus is found throughout the tropics and has long 
been an important food source in many Pacific island communities. In Hawaii it is known as 
the A’ama and it has both cultural and nutritional importance. Collection data for this intertidal 
rock crab has shown a dramatic decrease in catch per year over a period of seven years. State 
agencies lack the necessary information to effectively manage this recreational fishery. 
Although some traditional lore about A’ama reproduction exists, there is very little information 
currently found the literature. Life history data is essential to successful management and 
conservation of these populations. 
This study investigated the reproductive periodicity, size at first reproduction and fecundity of 
Grapsus tenuicrustatus in Hawaii. Crabs were collected monthly from December 2016 – 
March 2018 for a total of 1,235 individuals. Data collected for each crab included gender, 
carapace width (CW), presence or absence of eggs, and fecundity. Reproduction occurred 
throughout the year although it was more common from January to March. Large females (55-
60 mm) were ovigerous 90.9% of the time and small females (26-30 mm), were ovigerous only 
30.6% of the time. Females < 26 mm were not reproductively mature. Fecundity ranged from 
20,200 to 76,000 eggs per female and was positively correlated with body size. These data can 
help guide managers in developing rules and regulation for this fishery. 
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Abstract 
Soldier crabs are ubiquitous sandy shore inhabitants and are most conspicuous during low tides. 
These crabs would emerge and deposit-feed around their burrows, leaving behind visible 
feeding pellets. Due to their ability to process large amounts of sediment, these crabs are 
important bioturbators. However, as the tide rises, soldier crabs would retreat into their burrows 
and plug them up. Do they continue feeding in their burrows during high tide? We examined 
this possibility preliminarily, through gut-content analysis of crabs sampled at first emergence 
(ebbing tide) and at the turn of the tide (rising tide) after they have foraged for the duration of 
the low tide. Crabs that have fed were randomly selected for fixation to arrest digestion at 
different time points—some immediately and others after various durations thereafter. The 
average gut content of crabs that were immediately fixed was found to be significantly higher 
than those that were not. However, gut content of crabs that were not immediately fixed did 
not differ, regardless of the time points at which they were fixed. Furthermore, gut content of 
freshly-emerged crabs was found to be more similar to those crabs that were not immediately 
fixed. These together suggest that soldier crabs are unlikely to conduct subterranea feeding 
during high tide. While the subterranea activities of soldier crabs continue to elude us, we can 
at least now rule out the possibility of subterranea feeding. 
 
[The research was supported by a research grant (RI 6/16SL) from the National Institute of 
Education, Nanyang Technological University.] 
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Abstract 
It is expected that intertidal crabs living at the higher shore levels would be physiologically 
adapted to cope with hot and dry habitats. We tested the hypothesis that species occupying 
different levels on Hong Kong sheltered shores show different responses to dehydration stress. 
Our model species were Gelasimus borealis, Austruca lactea, and Paraleptuca splendida 
respectively from lower mid and higher shore levels. For each species, we investigated their 
body water amount, the lethal water loss threshold, the variations in hemolymph osmolarity 
and their evaporative water loss over time at different temperatures. The experimental 
temperatures were 26, 30 and 35°C, based on the summer average and maximum air 
temperatures in Hong Kong SAR between 2007 and 2016. Paraleptuca splendida have lower 
body water content, while G. borealis have the highest. However, the experimental species 
have similar lethal water loss threshold, dying after losing similar percentages of water. When 
subjected to the experimental conditions, higher temperatures imposed a higher evaporative 
water loss in all species, with P. splendida having the lower evaporative water loss rate. The 
hemolymph osmolarity increase was more intense in the species living in lower shores. This 
study supports the hypothesis that species inhabiting higher shores are better adapted to cope 
with scarce water availability and to avoid evaporative water loss. Furthermore, the differences 
in dehydration resistance among fiddler crabs species may be one of the major factors 
contributing to their distribution in the intertidal. 
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Abstract 
Lotic freshwater systems are vulnerable to anthropogenic disturbances due to their 
interconnectedness and dendritic formations. Within Southeast Asia, freshwater streams have 
been severely impacted by several problems (e.g., land use change and fragmentation), leaving 
few pristine streams as the refuges of native fauna. Even though macroinvertebrates such as 
freshwater palaemonid prawns constitute a large part of the tropical stream communities, they 
receive relatively little attention in terms of conservation. Besides limited knowledge on the 
ecology of these prawns, increasing threats in the region warrant an urgent need for their study 
and conservation, especially for imperiled taxa existing in small, isolated populations. Owing 
to widespread development and loss of pristine environments in the area, Macrobrachium 
ahkowi, which is restricted to forested hill streams in Singapore and southern Peninsular 
Malaysia, is one such species. In this study we investigate its distribution and ecology, 
including habitat characteristics, and also evaluate the suitability of various other stream-types 
for possible translocation of M. ahkowi. This project provides baseline information and sets the 
groundwork for translocation as a conservation strategy for the species. In addition, we take 
this opportunity to also provide a review of the conservation statuses and potential threats of 
Macrobrachium spp. in Southeast Asia. 
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Abstract 
Despite significant progress in understanding on the global diversity of water fleas (Crustacea: 
Cladocera), some cladocerans remain poorly studied. Tiny chydorids traditionally belong to 
the groups with the most confused taxonomy. Morphological and genetic approaches are 
equally challenged by the small size of chydorids. Alonella excisa (Fischer, 1854) is an 
example of such a small cladocerans, reaching only 0.45 mm in length. Unlike other 
cladocerans, taxonomists have avoided revising of the excisa-like species. Here, we present 
preliminary data on the revision of Alonella excisa species group in the Old World. We 
investigated the excisa-like populations from Eurasia and Africa (Ethiopian highlands) via 
standard genetic analysis based on 16S rRNA and CO1 gene sequences. A. excisa, in the strict 
sense, inhabits water bodies located in the Eastern portion of Northern Eurasia (from Europe 
to West Siberia). In Eastern Siberia, the Russian Far East and South Korea we detected a 
separate regional taxon, new to science. Generally, West-East differentiation within the A. 
excisa species group corresponded to the patterns already observed in some daphniids, moinids 
and the Chydorus sphaericus species group. Additionally, the Ethiopian highlands harbour one 
more new taxon from the A. excisa group. The obtained genetic results will be the basis for our 
subsequent morphological studies, formal descriptions of new excisa-like species and 
subsequent biogeographical analysis. 
 
[This work was supported by a research grant (project № 18-14-00325) from the Russian 
Science Foundation, Russia.] 
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Abstract 
The decapod family Penaeidae comprises most of economically important marine shrimp 
species. The family is widespread through the world with its highest species diversity occurs 
in the Indo-West Pacific region. Regardless this importance, the issue from taxonomy and 
classification of this family has not been solved yet due to the incongruence between molecular 
and morphological propositions. In this study, we aimed to Asian taxa: (1) reconstruct a 
molecular phylogeny of the Penaeidae to test the monophyly of this family and currently 
recognized genera and validity of the existing species; (2) to explore the species diversity in 
Southeast Asian waters using molecular approaches. To infer the phylogeny of this family, a 
combine gene dataset of mitochondrial gene COI and two nuclear genes (NaK and Pepck) was 
utilized. To further explore the diversity, the dataset included 321 mitochondrial COI gene 
sequence (230 newly generated in this study and 91 retrieved from public sources) was used 
and analyzed with two species delimitation analysis tools (ABGD and bPTP). The phylogenetic 
results showed that Penaeidae was not monophyletic with Sicyoniidae nested within a 
Penaeidae tribe, Trachypenaeini. Within the family, most of the currently recognized genera 
are monophyletic except Melicertus, Penaeus, Parapenaeopsis and Mierspenaeopsis. From the 
results of species delimitation analyses, 62 putative species (OTUs) were inferred from 42 
recognized species included in this study, indicating an underestimated biodiversity of this 
family. This study offers an insight into the systematics of Penaeidae and provides a framework 
for further taxonomic and evolutionary studies. 
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Abstract 
The family Polychelidae Wood-Mason, 1875 are deep-sea blind lobsters, with 38 extant species 
known in the world. The generic separation of Polychelidae, however, is rather controversial, 
with the latest morphological cladistic analysis determined the family consists of six genera 
(Cardus Galil, 2000, Homeryon, Galil, 2000, Pentacheles Bate, 1878, Polycheles, Heller, 1862, 
Stereomastis Bate, 1888, Willemoesia, Grote, 1873). We used six genetic markers 
(mitochondrial: cytochrome oxidase I, 12S rDNA, 16S rDNA; nuclear: histone 3, NaK, pepCK) 
and included all six genera with 27 of the 38 known species to construct a molecular 
phylogenetic tree for Polychelidae. The molecular phylogenetic results reject the monophyly 
of the two genera Pentacheles and Polycheles (p-value < 0.05 by AU test). Fossil calibrated 
analysis indicated that extant polychelids evolved in Late Cretaceous and likely has an origin 
in the eastern Atlantic or the Mediterranean. Moreover, the extant genus Willemoesia, which 
inhabits at the depth lower than the other extant genera, is revealed to be more derived, and 
therefore supports the shallow to deep evolutionary hypothesis of polychelidans. 
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Abstract 
We examined the colonization history and phylogeographic structure of the two endemic 
freshwater crab species (Potamonautes margaritarius and P. principe) inhabiting the volcanic 
islands of São Tomé and Príncipe, respectively, using mitochondrial and nuclear DNA 
sequence data. All samples were sequenced for the mtDNA COI locus and used in the 
phylogeographic analyses, while a single specimen per lineage was sequenced for the two 
remaining loci (16S rRNA and histone 3) and used in the phylogenetic reconstruction. 
Phylogenetic results reveal that P. principe diverged early within a clade of East/Southern 
African Potamonautes during the Miocene, while P. margaritarius diverged between the Late 
Eocene to Early Miocene. Furthermore, the two species are not sister taxa and are distantly 
related. These results corroborate previously hypothesised independent transoceanic dispersal 
events that resulted in the establishment of the endemic freshwater crab fauna of the two islands. 
Within P. margaritarius, we observed two reciprocally monophyletic clades on São Tomé 
Island. Clade one occurred in the southeast and southwest of the island, while clade two 
occurred in the northeast and the northwest; the divergence between the latter two clades was 
estimated to be of Pleistocene age. The two clades within P. margartarius are genetically 
highly structured and characterised by the absence of shared maternal haplotypes, suggesting 
possible speciation within P. margartarius. In contrast P. principe exhibits a shallow 
population genetic structure. Possible mechanisms of colonization and cladogenesis in the two 
freshwater crabs are discussed.  
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Abstract 
Freshwater crabs of the family Potamidae can be found from Europe to South East Asia. They 
are very well represented in East Asia and especially in China with close to 300 species. These 
crabs are not only ecologically important in their environments, but also an invaluable natural 
heritage and key component of local biodiversity. To date, large areas of China remain to be 
surveyed and research is still in the discovery phase. Our efforts since 2012 have added nine 
new genera and 16 new species to the family, with many more awaiting description. These 
taxonomic findings, along with the acquired distribution data, can then be utilized for 
biogeographic research. Bioregionalisation and the system that it creates not only guides 
conservation assessments but also provides a stable foundation for scientific communication 
between different fields. In order to study the bioregionalisation of the freshwater 
zoogeographical regions of mainland China, close to ten thousand distributional records of 
amphibians, freshwater fish and freshwater crabs were compiled and used in cluster analysis. 
To our knowledge, this is the first time the bioregionalisation of the freshwater zoogeographical 
regions of mainland China have been analytically studied using multiple animal groups. Our 
findings are compared to areas proposed in previous studies and a formal area taxonomy is 
proposed according to The International Code of Area Nomenclature (ICAN). 
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Abstract 
Squat lobsters of the genus Munidopsis are exceptionally diverse (>200 species) and distributed 
worldwide. Although predominantly occurring on the outer slope, they also live in numerous 
other habitats, including anchialine caves and hydrothermal vent areas, at depths ranging from 
the surface of the sea to more than 5000 m. Munidopsis is highly diverse morphologically, with 
multiple genera or subgenera currently in its synonymy. Previous molecular studies indicate 
that the generic classification does not reflect the phylogeny of the genus, rendering the genus 
para- or polyphyletic and suggesting that some clades correspond to formerly recognised 
genera or subgenera. The present study, analyzing 75 species and four genes (COI, 16S, 28S 
and PEPCK), recovers the currently accepted genera, Munidopsis and Galacantha, as 
paraphyletic, together with around 20 clades with strong genetic divergences, commensurate 
with other squat lobster genera. Moreover, these clades can be morphologically diagnosable. 
Therefore, we advocate the restoration of the old genera and subgenera (Anoplonotus, 
Bathyankrystes, Elasmonotus, Galathodes, Galathopsis, Orophorhynchus), and recognition of 
new genera for several of the clades delineated herein. We identify the key morphological 
features diagnostic of the major clades and relate these characters to current taxonomy and 
classification. Finally, we discuss the morphological character evolution in a context of the 
timing and evolutionary history of Munidopsidae. 
 
 



 35 

O-29 
 
On the identities of the sesarmid crabs, Sesarma villosum A. Milne-Edwards, 1869, and 
Clistocoeloma suvaense Edmondson, 1951, with the description of a new species from the 
Indo-West Pacific (Decapoda: Brachyura: Sesarmidae) 
 
BEE YAN LEE1,2, PETER K. L. NG1,2 
 
1. Systematics and Ecology Laboratory, Department of Biological Sciences, National 

University of Singapore, Block S3 Level 2, 4 Science Drive 4, Singapore 117543, 
SINGAPORE 

2. Lee Kong Chian Natural History Museum, National University of Singapore, 2 
Conservatory Drive, Singapore 117377, SINGAPORE 

 
Abstract 
The identities of two mangrove sesarmid crabs, Sesarma villosum A. Milne-Edwards, 1869, 
and Clistocoeloma suvaense Edmondson, 1951, both currently in Clistocoeloma A. Milne-
Edwards, 1873, are poorly known and the types have not been studied since their description. 
Clistocoeloma villosum is supposedly widespread and has been recorded from Madagascar and 
East Africa to Singapore, Japan, Korea, and Samoa. The other species, C. suvaense, is only 
known from one male collected from its type locality, Fiji. The identities of these two mangrove 
sesarmid crabs, C. villosum, and C. suvaense, are clarified on the basis of the types from Samoa 
and Fiji, respectively. A new species, which has been confused with C. villosum, is described 
from Southeast Asia and West Pacific. 
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Abstract 
The identity of the fiddler crab, Gelasimus variegatum Heller, 1862 (Decapoda, Brachyura, 
Ocypodidae), has long been uncertain. Examination of specimens from the Bay of Bengal 
shows that it is a valid species belonging to the genus Austruca Bott, 1973, and A. variegata 
(Heller, 1862) can be separated from the closely related A. bengali (Crane, 1975) and A. 
triangularis (A. Milne-Edwards, 1873) by characters of the carapace, orbital floor, major and 
minor chelae, male first gonopod, vulva (female gonopore), gastric mill, and coloration in life. 
The three species are also supported by genetic data (nuclear 28S rDNA, mitochondrial 16S 
rDNA and cytochrome oxidase subunit I COI). Biogeographically, A. variegata is distributed 
in the Bay of Bengal and reaches to the Laccadive Sea; A. bengali is present in the Andaman 
Sea; and A. triangularis is widely-distributed in the West Pacific. 
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Abstract 
The increasing quantities of insecticides leached into water bodies severely affect the health of 
aquatic environment. Juvenile hormone analogue (JHA) insecticides are a kind of endocrine 
disrupters known to interfere with the hormonal action in insects by mimicking the juvenile 
hormones (JH). As the structure and functions of the methyl farnesoate (MF) in crustaceans 
are similar to the JH in insects, the exogenous JHA insecticides may cause similar adverse 
effects on the development and reproduction in crustaceans as in insects. The aim of our study 
is to examine the toxic effects of two JHA insecticides, methoprene and fenoxycarb, on a water 
flea Moina macrocopa.  
The 24 h and 48 h median lethal concentrations (LC50) of fenoxycarb and methoprene were 
0.53, 0.32 mg/L and 0.70, 0.54 mg/L, respectively. After exposure to 100 µg/L fenoxycarb and 
methoprene, the body length decreased by 44% and 40% as compared to solvent control group, 
respectively. The net reproduction rate decreased from 47.83% to 2.20% and 3.90%. On the 
other hand, the life expectancy of the offspring of 50 µg/L fenoxycarb and methoprene treated 
M. macrocopa decreased from 16.03 d to 6.23 d and 6.10 d, respectively. These results indicate 
that fenoxycarb and methoprene are toxic to M. macrocopa, and they have serious adverse 
effects on their offspring even these neonates are not exposed to these chemicals. 
 
[This work was supported by a Direct Grant of Research (project no. 4053144) from The 
Chinese University of Hong Kong.]   
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Abstract 
Vertebrate behavioural models show dopamine as a stimulant, but experiments using Cherry 
Shrimp show that dopamine can increase or decrease activity levels depending on the context. 
Groups of 10 shrimp in 4L were observed for 20 minutes, and total movements were compared.  
DI was used as a control for all treatments.  Initially, dopamine was expected to stimulate 
movement as predicted by vertebrate models; however, aqueous dopamine alone (3.26 µmol) 
was found to inhibit movement.  Glutamate (MSG 1.18*10-4 M) stimulated movement, but 
when paired with dopamine, movement returned to control levels.  Glucose (5.55*10-3 M) also 
stimulated movement, but when paired with dopamine showed a further increase in movement.  
This was the opposite of the reduction in movement seen when dopamine was paired with MSG.  
Insulin (8 µg/L) inhibited movement below that of controls.  Insulin paired with glucose 
showed no difference from glucose alone. Haloperidol (3.26 µmol), a dopamine inhibiter that 
competes for the dopamine D2 binding site, was used to block the effects of dopamine and 
showed a return to activity levels seen prior to dopamine treatment.  Dopamine excitation when 
paired with glucose may be due to dopamine inhibition of insulin. 
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Abstract 
The mangroves of Hong Kong are exposed to multiple and intense anthropogenic stressors due 
to their proximity to highly populated and industrialised areas. A major stressor is that of heavy 
metal pollution, as mangroves effectively accumulate contaminants in their fine-grained 
sediments. Current research focuses on the state of metal contamination in sediments, failing 
to consider the potential bioaccumulation in associated organisms. Crabs are vital to the health 
and resilience of mangroves by performing key ecological roles (e.g. bioturbation and nutrient 
cycling through burrowing and feeding behaviour), thus it is of interest to examine the 
bioaccumulation level in these organisms and to investigate potential physiological effects. 
The concentration of metals (Al, Cu, Cd, Cr, Fe, Mg, Mn, Zn, Ni, Pb, As) were examined 
within the muscle tissue of Parasesarma bidens collected from four sites exposed to varying 
levels of heavy metal pollution around Hong Kong using Inductively Coupled Plasma Mass 
Spectrometry (ICP-MS). The influence of heavy metal exposure on the metabolic performance 
of P.bidens was also investigated assessing the populations’ thermal performance with 
respirometric techniques. We hypothesise that crabs sampled from polluted populations will 
displayed higher concentrations of metals within their tissues compared to those from relatively 
pristine sites and found that populations exposed to acute levels of metal pollution displayed 
suppressed oxygen consumption (µmol min-1 g-1) against an increasing thermal gradient (3°C 
hour-1 from 22 – 50°C) compared to other populations. 
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Abstract 
Freshwater invasion is a major milestone in the evolutionary history of Brachyura. Despite the 
big challenges that hypo-osmotic environment posed on their ancestors, both primary 
freshwater and euryhaline crabs evolved to survive in very low salinity waters. Whether 
primary freshwater crabs and euryhaline crabs adopt similar strategy in adapting to low salinity 
remain unclear. To identify genes responsible for low salinity adaptation in these crabs, we 
compared the transcriptomes of 15 species from Thoracotremata (including freshwater species) 
and Heterotremata (including euryhaline species) with their marine counterparts. A total of 
4552 and 4026 orthologs were detected in Thoracotremata freshwater group (TFG) and 
Heterotremata euryhaline group (HEG), respectively. However, TFG had fewer genes (91) 
showing positive selection signal than HEG (243). Only eight positively selected genes (PSGs) 
were shared by two groups, such as M3K4 and S2536. Most of the PSGs were different 
between two groups. HEG had more PSGs involved in ion transport, endocytosis and metabolic 
pathways, while TFG had more PSGs participating in MAPK signaling pathway, Wnt signaling 
pathway and immune process.  
The results indicate that genes responsible for low salinity adaptation are different between 
freshwater crabs and euryhaline crabs, with the former relying on upstream signaling 
transduction genes and the latter depending on downstream ion transport genes. This study 
does not only shed light on the evolutionary history of freshwater and euryhaline crabs, but 
also provide insights on freshwater aquaculture of commercially important marine crabs.  
 
[This work was supported by a research grant from the National Natural Science Foundation 
of China (project no. 41476146) and the CRF grant (C4042-14G) of the Research Grants 
Council, HKSAR Government.]   
 
 



 41 

O-35 
 
Regulation of prostaglandins in response to white spot syndrome virus infection in 
Penaeus vannamei  
 
PACHARAWAN DEENARN1, PUNSA TOBWOR1, SAGE CHAIYAPECHARA1, 
WARAPORN JANGSUTTIVORAWAT1, VANICHA VICHAI1, WANANIT 
WIMUTTISUK1 
 
1. National Center for Genetic Engineering and Biotechnology (BIOTEC), National Science 

and Technology Development Agency (NSTDA), THAILAND 
 
Abstract 
White spot syndrome virus (WSSV) is one of the most devastating diseases in the penaeid 
shrimp aquaculture industry. Prostaglandins are known to regulate host innate immunity in 
insects and mammals, thus their roles in crustacean immunity should be investigated. Here, 
juvenile Penaeus vannamei were injected with either PBS or WSSV. Shrimp were maintained 
and collected at 0, 6, 12, 24, 48 and 72 h post-infection. The amounts of PGE2 and PGF2a in 
haemolymph were then estimated using enzyme immunoassays. The amounts of PGE2 and 
PGF2a in WSSV-infected shrimp increased significantly at 6 and 24 h compared to controls, 
suggesting that prostaglandin production was induced by WSSV infection. The role of 
prostaglandin biosynthesis in WSSV-infected was determined via inhibition with ibuprofen. 
At 48 h, 62.5% of WSSV-infected shrimp survived without ibuprofen, while ibuprofen 
injection at 40 and 400 ng/g shrimp body weight improved the survival rates to 87.5% and 
100%, respectively. In control shrimp, both ibuprofen dosages significantly reduced the 
amounts of PGE2 and PGF2a. However, shrimp infected with WSSV showed lower amounts 
of PGF2a, which were not further reduced by ibuprofen treatment. Additionally, WSSV 
infection did not affect the amounts of PGE2, but ibuprofen administration at 40 ng/g shrimp 
body weight significantly reduced the amounts of PGE2 in WSSV-infected shrimp. These 
findings suggest the roles of prostaglandins in crustacean innate immunity and their potentials 
to be used as targets to improve crustacean survival after pathogenic infection.  

 
[This project was supported by a research grant number P-17-52718 from BIOTEC, Thailand] 
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Abstract 
Transfection is a powerful tool useful for studying gene function. Establishing transfection 
methods that enable highly efficient DNA uptake has become increasingly important. The 
crayfish hematopoietic tissue (Hpt) cell cultures have been proved to be suitable for studies on 
immunity and cell differentiation in crustaceans including shrimps, but no efficient gene 
transfer and expression method is available for these cells. Here we report that a novel and 
highly efficient DNA transfection system based on electroporation. This method depended on 
a recombinant plasmid with the promoter from white spot syndrome virus immediate-early 
gene wsv249. This plasmid could be introduced into primary cells and efficiently express 
foreign genes by electroporation. By optimizing different electroporation parameters, more 
than 30% transfection efficiency could be achieved with the relative viability of cells around 
50%. This is the first report of gene introduction to crayfish Hpt cells and will be useful for the 
expanding our research on crustacean immunity. 
 
[This work was funded by the Scientific Research Foundation of Third Institute of 
Oceanography, SOA (No. 2014020), the National Natural Science Foundation of China (Nos. 
31302209 and 31472297), China Agriculture Research System-48, and Fujian Science and 
Technology Project (2015J05068) and the Swedish Science Research Council(VR 621-2012-
2418) and FORMAS (2011-606) to KS.] 
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Abstract 
In 1961, the Japanese Emperor Hirohito celebrated his 60th birthday, and, in honor of his 
birthday, Isabella Gordon of British Museum of Natural History was invited to Japan for a 
face-to- face talk with Hirohito. This meeting was attended by several Japanese carcinologists, 
including Tsune Sakai, Itsuwo Kubo, and Yo Okada, which led to the formation of the 
Carcinological Society of Japan to promote the study of crustacean biology and to encourage 
collaboration among carcinologists. T. Sakai was elected first President. The first annual 
meeting was held in 1961 at Yokohama. The latest annual meeting (56th) was held in 2018. 
The first volume of the official journal “Researches on Crustacea” (now Crustacean Research) 
was issued in 1963, and the latest issue of CR (vol. 47) was published in 2018.  In 2009, the 
joint international conference by CSJ and The Crustacean Society was held in Tokyo, which 
was attended by over 350 people from all over the world. In 2014, CSJ again hold an 
international conference with International Association of Astacology at Sapporo. The current 
membership is 364.   
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Abstract 
The endemic Japanese freshwater crayfish Cambaroides japonicus (De Haan, 1841) 
(Decapoda: Cambaroidea) has considerable historic cultural value. The crayfish was collected 
by children of the indigenous Ainu people: library and museum archives indicate that young 
children used Japanese Miso (a fermented soy-bean paste) for that purpose. Crayfish seem to 
have been important animals in Ainu rituals, and Ainu crayfish engravings are housed in 
several natural history museums. Among a limited range of musical instruments, the Ainu 
people traditionally play what is called a “Crayfish flute”: essentially a “Jew’s Harp”, the shape 
of the flute is understood to represent the morphology of the cheliped of crayfish. The 
gastroliths of C. japonicus were once prized for their medicinal value, and exported to China 
and Europe for that reason in the 19th century. Crayfish featured in illustrations on Japanese 
traditional dishes around 1859, and so it seems that the crayfish was a culturally popular animal 
for the Japanese people 160 years ago. Crayfish were also sold as a food item in fish markets 
in 1906, and such specimens are stored in the Smithsonian Museum, USA. The Japanese 
Emperor Yoshihito (1879-1926) was a famous crayfish enthusiast, who occasionally ordered 
crayfish soup for official dinners: the recipe is stored in the library of the Imperial Household 
Agency, Tokyo. 
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Abstract 
Amphipods often dominate epifaunal assemblage in algal beds and were reported to be 
important prey for various fishes. They include diverse species each with variably different 
life-form (e.g. tube-dwelling, free-living, sand-borrowing etc.), and thus, each of them is 
expected to face different predatory pressures. To clarify what kinds of amphipods are preyed 
by what kinds of fishes, we carried out gut content analyses of four dominant fishes 
(Hexagrammos otakii, H. agrammus, Ditrema temmincki and Opisthocentrus tenuis) 
inhabiting Sargassum beds on the coast of Otsuchi Bay, Japan from May to November 2018. 
Hexagrammos otakii preyed more decapods or annelids and less amphipods (index of relative 
importance, IRI < 30%). The other three fishes mainly preyed amphipods (IRI > 80%). 
Moreover, amphipod species composition in the gut contents was different among fishes. Tube-
dwelling amphipods such as Jassa or Pareurystheus dominated gut contents of D. temmincki 
and O. tenuis. Free-living amphipods such as Protohyale, Melita or Caprellids dominated those 
of H. otakii and H. agrammus. These results were probably explained by the difference in 
microhabitat use among amphipods, as well as by the difference in foraging styles among fishes. 
Our study demonstrated that amphipods with different life-forms were preyed by different 
fishes, and therefore, can play different ecological roles in the food web of algal beds. 
 
[This study was supported by Grant-in-Aid for JSPS Fellows (18J13185) and Sasakawa 
Scientific Research Grant (29-735). Registration and traveling expenses for the meeting were 
supported by Hiroshi Suzuki Memorial International Conference Travel Grant for Young 
Researchers.] 
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Abstract 
Class Pycnogonida belongs to Phylum Arthropoda, Subphylum Chelicerata and consists of 12 
families, 89 genera, 1330 species in the world. All sea spiders are marine invertebrates and 
usually small size living in the tropical and subtropical regions.  
From the field surveys at Green Island, Taiwan, 13 specimens were collected by SCUBA 
diving in shallow waters in May 2016. Previously, only one publication about Taiwan sea 
spiders was reported in 2004. Thirteen specimens represent 8 species of 7 genera (Achelia 
Hodge, 1864, Anoplodactylus Wilson, 1878, Cheilopallene Stock, 1955, Endeis Philippi, 1843, 
Nymphon Fabricius, 1794, Seguapallene Pushkin, 1975, Pycnogonum Brünnich, 1764). All 
eight species are new to the Taiwan waters and of these, 3 species are new species (Achelia n. 
sp., Seguapallene n. sp., Pycnogonum n. sp.). Type specimens of Pycnogonum spatium 
Takahashi, Dick & Mawatari, 2007 and Seguapallene micronesica Child, 1983 are re-
examined. 
 
[The present work was supported by a research grant from the Marine Biotechnology Program 
(20170488) funded by the Ministry of Oceans and Fisheries, Korea. It was also supported by 
the Marine Biotechnology Program of the Korea Institute of Marine Science and Technology 
Promotion (KIMST) funded by the Ministry of Oceans and Fisheries (MOF) (No. 20170431)] 
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Abstract 
The superfamily Palaemonoidea is the most species-rich group of Caridea, including more than 
1,000 species in 150 genera. They are widespread in marine, brackish, and freshwater 
environment in the tropical and temperate regions of the Indo-West Pacific area. Many species 
of Palaemonoidea, except freshwater shrimps, are well known as associates or symbionts of a 
wide range of marine invertebrates, including ascidians, cnidarians, echinoderms, molluscs and 
sponges. The Korean peninsula is influenced by the warm, saline Tsushima Warm Current, a 
branch of the Kuroshio Current flowing northeastward through the Korea Strait from the East 
China Sea. Recently, many tropical and temperate marine invertebrates have been reported 
from southern part of Korea. Since Isopericlimenaeus gorgonidarum was reported for the first 
time in Korea, only six species have been known in the scientific literature by several authors. 
I. gorgonidarum and Onycocaris callyspongiae are living in the same tube sponges, 
Callyspongia spp. Actinimenes ornatus and Ancylocaris brevicarpalis have relationship with 
sea anemones, Entacmaea actinostoloides. Conchodytes nipponensis lives in the mantle cavity 
of a pen shell, Atrina pectinate. Cuapetes grandis was found in an oyster within an artificial 
reef and appeared to be free-living. Recently, fourteen palaemonoid shrimps are newly found 
to be associated with several other invertebrates from temperate regions in Korea; ascidians 
(1), black coral (2), hydroids (1), feather star (1), oyster (2), sea urchin (1), sea whip (2), 
sponges (3) and soft coral (1). Here, we present the updated checklist of marine associated 
palaemonoid shrimps from Korea including two new species. 
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Abstract 
The Caprella scaura complex is one of the most widely distributed groups of caprellid 
amphipods in the subtropical and temperate regions of the world. Since Caprella scaura was 
first reported in Mauritius by Templeton (1836), several “forms” (= varieties) of the C. scaura 
complex have been reported in various locations around the world, including eastern Asia. 
According to the recent rules of nomenclature, these forms are treated as subspecies (Krapp et 
al. 2006). In the C. scaura complex, Takeuchi and Oyamada (2012) described C. californica 
Stimpson, 1857 and C. scauroides Mayer, 1903) as distinct species different from C. scaura. 
Caprella scauroides has been recorded in Hong Kong and Japan. In addition to C. scauroides, 
three subspecies in the C. scaura complex have been recorded so far in eastern Asia (Ros et al. 
2014). Nevertheless, detailed comparisons between east Asian species of the Caprella scaura 
complex have not been reported. Thus, as the first step in clarifying the Caprella scaura 
complex in the region, we conducted detailed taxonomic descriptions of specimens belonging 
to the Caprella scaura complex collected from Hong Kong, China, and Japan. Our descriptions 
revealed that at least four species (two from Hong Kong and two from Japan) exist. Whilst we 
identified that the two Japanese species were “C. scaura diceros Mayer, 1890” and “C. scaura 
hamata Utinomi, 1947”, the two species from Hong Kong are still being studied. In the 
symposium, we report the results of detailed description of the Caprella scaura complex from 
the eastern Asia. 
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Abstract 
Coconut Crabs (Birgus latro) are large, long-lived, highly adapted land crabs whose adults 
cannot swim and will drown in water. In addition, these charismatic tropical megainvertebrates 
are restricted to coastal areas because they need to return to the sea to release their eggs. Birgus 
latro has a wide distribution throughout the Indian and West Pacific Oceans, where it occurs 
either on oceanic islands or on small islands lying offshore from large continents. The IUCN 
Red List of Threatened Species currently lists the conservation status of the Coconut Crab as 
Data Deficient. The wealth of relevant data needed for making a new conservation assessment 
of this species is reviewed, including evidence of growing threats and population declines in 
many locations throughout its range. For example, Coconut Crabs are no longer found in the 
coastal regions of the larger inhabited landmasses that were formerly part of their range. In 
addition, Coconut Crab populations are also either declining or absent from many of the smaller 
islands in their range due to the introduction of exotic predators, the over-harvesting of crabs, 
and the destruction of their habitat associated with large changes in land-use patterns in coastal 
areas. The preliminary results indicate that there is an urgent need to reassess the extinction 
risk status of this species and to develop and implement conservation action plans aimed at 
restoring the declining populations of this unique species. 
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Abstract 
The Japanese mantis shrimp Oratosquilla oratoria is one of the economically important 
stomatopod species found in coastal waters of the Northwestern (NW) Pacific. It is widely 
distributed in the NW Pacific from Peter the Great Bay, Russia through Japan, Korea and China 
coastal waters. Such wide distribution range including tropical, subtropical and cold-temperate 
coastal areas makes O. oratoria an ideal system to investigate allopatric speciation and adaptive 
radiation. By a combination of extensive sampling across most of its geographical range and 
genetic assessment using mitochondrial COI, nuclear ITS and genome-wide SNP markers, we 
examined the genetic diversity and patterns of population differentiation across all the 
populations. We found significant evidence of genetic divergence between Japanese mantis 
shrimp from the East/South China Seas, and from the Bohai/Yellow Seas as well as the 
northern Japan Sea. Despite striking genetic break, gene flow between the two groups of 
Japanese mantis shrimp was confirmed by the presence of hybrids. By assessing the levels of 
genome-wide genetic structure and demographic history, our research provides insight into the 
importance of genetic drift, oceanic currents and freshwater outflow in the NW Pacifc as well 
as local selection to the formation of the biogeographic break observed in O. oratoria. The 
results not only enrich our understanding of potential evolution direction of allopatric 
populations, but also provide scientific information for resource conservation and effective 
management of this species. 
 
 [The present work was supported by a research grant (project no. 31872569) from National 
Natural Science Foundation of China.] 
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Abstract 
Attributing to the influence of Pearl River and the underwater topology, the seawater in the 
western Hong Kong is usually low in salinity, turbid and fast flowing. The poor visibility and 
relatively dangerous condition in the western waters would introduce bias in the collection of 
underwater inventory data using visual census method in this region. In the present study, the 
crustacean biodiversity of Hong Kong western waters were studied using molecular technique 
- Environmental DNA (eDNA), a non-invasive and less labour intensive method. Seawater and 
sediment samples were collected from three sites in western Hong Kong, with eDNA extracted. 
Polymerase Chain Reaction (PCR) amplification of genetic marker, Cytochrome Oxidase I 
(COI), for all the extracted samples were conducted. By applying Illumina High Throughput 
Sequencing (Miseq) analysis, 51 crustacean species from 34 families were identified in this 
study by blasting the sequences against the online database, NCBI GenBank. The results 
showed segregation among samples from different sites. Multivariate analysis, ANOSIM, 
showed that there is a statistically significant difference among different sites. eDNA dataset 
revealed in the current study did not demonstrate a high recovery of species on records. Further 
study will be needed to assess the effectiveness of eDNA in revealing fish biodiversity in 
marine environment. 
 
[The present work was supported by a research grant (project no. MEEF2017004) from the 
Marine Ecology Enhancement Fund, Hong Kong Airport Authority, China.] 
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Abstract 
There are three biodiversity hotspots in Indonesia: Sundaland, Wallacea, and Sahul. Freshwater 
crayfish are native only in Sahul (New Guinea and certain small islands in its vicinity). New 
Guinean crayfish belong to the genus Cherax and they are mostly endemic. Currently, 33 
species are known to be native in New Guinea and new species are described each year. 
Estimated total number of crayfish species there is up to 100. Some are popular as ornamental 
animals. Especially crayfish in West Papua are captured for this purpose in the field. Indonesia 
was identified as the leading supplier of ornamental crayfish globally. Recently, introductions 
of non-indigenous species were recorded. Cherax quadricarinatus, native to southern New 
Guinea and north-western Australia, was found widespread in all main Indonesian islands. 
Moreover, North American Procambarus clarkii was found in one locality in Java. Both 
species are popular as ornamentals and C. quadricarinatus is also cultured for human 
consumption. North American crayfish are known vectors of crayfish plague and the pathogen, 
an oomycete Aphanomyces astaci, was identified on the established P. clarkii for the first time 
in Indonesia. This is a serious threat for New Guinean crayfish, which are sensitive to this 
disease. Moreover, P. clarkii may have direct adverse effects on native biota and aquaculture 
facilities in Indonesia. For this reasons, further monitoring of non-indigenous crayfish species, 
analyses of the susceptibility of native freshwater decapods to crayfish plague, and formulating 
of effective conservation plan is strongly recommended. 
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Abstract 
Caridea is one of the most diverse infraorders of decapod crustaceans. The evolutionary 
relationships among and within different superfamilies and families have been controversial 
for years.  Over the past decade, we have worked towards elucidating the phylogeny among 
different groups of carideans, based on multiple nuclear protein-coding gene markers and 
samples from all over the globe. Our superfamily-level caridean phylogeny based on DNA 
sequences of five nuclear protein-coding genes and two mitochondrial rRNA genes from 31 
(>83%) families and 13 (>92%) superfamilies reveals three moderately supported major clades 
although lower branches remain not very well resolved. Procaridea  nest within Caridea with 
strong support. The current classification does not reflect the evolutionary relationships within 
the group, with monophyly rejected in five of the superfamilies (e.g. Alpheoidea, Pandaloidea) 
and four of the families (e.g. Palaemonidae, Pasiphaeidae). For example in pandaloids, 
extensive re-groupings of the members in this superfamily is necessary, including 
synonimising Thalassocarididae with Pandalidae, and a new family has to be erected for 
tropical shallow-water pandaloid genera (e.g. Chlorotocella). Throughout our phylogenetic 
analysis on the Caridea, we find that morphological convergence is prevalent, thus illustrating 
the importance of applying molecular markers in phylogenetic reconstruction. 
 
[This work was supported by grants from the National Science Foundation of China (project 
no. 41476146) and Research Grants Council, Hong Kong Special Administration Region, 
China (project no. 14102718).]  
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Abstract 
Caridea is the second most species-rich infraorder of decapod crustaceans with members 
occurring throughout marine and freshwater habitats. Over the past decades, several studies 
utilizing morphological evidences have examined the systematics among caridean 
superfamilies and families. However, these works conflicted with one another and no 
consensus can be reached. Molecular data represent an alternative tool for inferring animal 
phylogeny that can supplement the traditional morphological analyses. However, due to the 
limited information from few numbers of genes, previous studies based on nuclear genes 
cannot produce a robust phylogenetic conclusion with the relationships at higher systematic 
levels remaining unresolved. Complete mitochondrial genomes (mitogenomes) analysis offers 
an informative alternative to study phylogenetic relationships within Caridea. With new data 
from nearly complete mtDNA genomes of 28 species in 13 families and data from 27 species 
in 5 families already available, our analysis has confirmed the monophyly of several families 
e.g. Alpheidae and Alvinocarididae with high support but rejected the monophyly of 
Pandalidae. Our result also demonstrates a low support for the currently accepted superfamily 
classification. The phylogenetic tree based on complete mtDNA genomesalso yield some new 
insights on the relationships within Lysmatidae, Thoridae, Processiidae, and Hippolytidae. 
 
[This work was supported by a research grant from the National Natural Science Foundation 
of China (project no. 41476146).]   
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Abstract 
Palaemonidae Rafinesque, 1815 is one of the most species-rich caridean family, with 150+ 
genera and 1000+ species. Palaemonid shrimp is widely distributed, and with extremely high 
diversity in both morphology and lifestyle. It has a great significance for ecology, biodiversity 
and systematics studies, and some palaemonid species are of important economic value. 
However, since erected, the taxonomic studies of the Palaemonidae were largely based on the 
morphological characteristics, remaining many controversies about its phylogeny and 
evolutionary process unsolved. Molecular systematic studies conducted during the last decades 
in Palaemonidae have provided new insights into the morphology, classification and evolution. 
Here we present an overview of the recent advances in systematics of Palaemonidae, and 
summarize what we have learned about the evolutionary adaptations to the symbiotic lifestyle 
in marine palaemonid shrimps. 
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Abstract 
Palaemonidae is among the most attractive caridean shrimp families to biologists, largely due 
to its extremely high species diversity and phenotypic adaptations associated with a symbiotic 
lifestyle. With both molecular and morphological evidences, systematics of Palaemonidae has 
been advanced in the past decade. However, previous studies were highly biased towards one 
of the ex-subfamilies. Besides, the presence of divergent species and unresolved clades, and 
the ambiguous relationship with another family, Anchistiodidae, also urge for a more 
comprehensive phylogenetic study with a higher resolution. In this study, phylogeney of 
Palaemonidae was reconstructed with emphasis on both ex-subfamilies. A backbone tree was 
first generated using two mitochondrial (16S and 12S rDNA) and one nuclear markers (histone 
3) to encompass as many taxa as possible while providing sufficient power to resolve deep 
nodes. Relatively poorly resolved clades and contradictory clades between Maximum 
likelihood and Bayesian inference analyses were isolated and rerun using taxa from sister and 
basal groups as outgroups. Additional markers were employed according to needs and 
availability. These subtrees were subsequently compared with the backbone to obtain 
consensus and reinforcement of support. This study may shed light on the direction of future 
morphological reappraisal and subsequent systematic revisions of Palaemonidae. It may also 
stimulate further evolutionary and ecological studies including the evolution of symbiotic 
lifestyle and associated adaptations. 
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Abstract 
Members of the caridean shrimp genus Plesionika Bate, 1888 are mainly distributed in the 
deep-sea, with 94 species known to date. Morphologically they can be divided into many 
species groups.  Amongst them, the “P. martia” group is common world-wide and in some 
areas rather abundant with commercial value. Although it is generally considered that there 
are four species (P. martia (A. Milne- Edwards, 1881), P. semilaevis Bate, 1888, P. orientalis 
Chace, 1985, and P. parvimartia Chace, 1985) in the “P. martia” group, their taxonomy are 
rather controversial. The present study used the barcoding gene (COI) to delimit the species 
in the “P. martia” group by including material from as many localities as possible. The 
molecular genetic data indicated that there are 12.0–22.3% COI divergences (p-distance) 
amongst the four morphotypes. If higher than 10% COI sequence divergence are considered 
as representing interspecific differences, the present results suggest that there are actually at 
least eight species in the “P. martia” group and with cryptic species present in the material 
currently identified as P. martia, P. orientalis and P. semilaevis.  
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Abstract 
Penaeus sensu lato Fabricius, 1798 consists of 33 species and is the most commercially 
important group in the family Penaeidae Rafinesque, 1815. This genus was divided into six 
genera based on morphological characters in 1997. However, many molecular phylogenetic 
analyses suggest that some of these recently established genera may not be monophyletic. 
Therefore, Penaeus sensu lato (i.e. in a broad sense) is used to refer to these shrimps for 
avoiding the arguments of the validity of these recently established genera. The present study 
added one mitochondrial (COI) and nuclear molecular marker (H3) to combine with previous 
dataset for a comprehensive taxon coverage analysis. The present dataset consists of totally 
3,104 bp on 3 genes of mitochondrial DNA (COI, 16S rRNA, 12S rRNA) and 3 genes of 
nuclear DNA (histone 3, NaK, PEPCK) on 29 collected species. More molecular markers (28S 
rRNA & GAPDH) and Ancestral State Reconstruction (ASR) analysis will be added to 
interpret the character evolution in Penaeus sensu lato.  
 
[The present work was supported by a research grant (project no. MOST 106-2321-B-019-003-
MY3) from the Department of Life Sciences Fund, MOST Government, Taiwan.] 
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Abstract  
The parasitic rhizocephalan barnacles are one of the major parasites of decapod crustaceans. 
Although they belong to the Cirripedia, they have undergone significant specializations such 
that the adult morphology and anatomy of rhizocephalans exhibit zero homology to that of 
adult thoracican barnacles. We have recently optimized the experimental system for 
maintaining the rhizocephalan Sacculina yatsui, which parasitizes the shore crab Hemigrapsus 
saniguineus. Here, we perform transcriptomic analyses, followed by histological staining and 
immunohistochemistry, on the interna of S. yatsui, to investigate the degree of specialization 
of this incomparable endoparasitic structure. While the interna of S. yatsui may resemble plant 
fibrous root network, the basic transcriptome signature indicates the interna is indeed an animal 
tissue, but with a specific expression profile distinct from the larval stages. Certain hormones 
such as Crustacean Hyperglycemic Hormone, Neuroparsin and Insulin-like peptide were found 
to be 4-folds higher or specifically expressed in the interna. Histology and 
immunohistochemistry reveal the specialized F-actin network, large amount of lipid storage 
and the presence of hormone producing cells in the interna. In addition, we present evidence 
that S. yatsui produces vitellogenin in the interna and uses vitellogenin as the storage currency 
to support its reproduction as well as general energy expanses. Overall, our analyses 
demonstrate the interna is indeed a highly specialized structure delicate to the unique mode of 
parasitism in the parasitic barnacle.  
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Abstract 
The decapod parasitic barnacle Peltogastridae (Crustacea: Cirripedia: Rhizocephala) is first 
reported in Korean water. The morphological, ecological, molecular (COI, 16S rRNA) and 
biogeographical characteristics of Korean peltogastrid were examined in this study. As a result, 
three identified species, four uncertainly identified species, and two unidentified species 
considered as new species were found. In addition, six of hermit crab were newly reported as 
the new host of peltogastrid, and the host prevalence of Korean peltogastrid was slightly 
different to the previous studies. Furthermore, the distributing area of some peltogastrid species 
was slightly extended by biogeographical analysis of Korean peltogastrid. The result of this 
study is present via photograph, table of specimens and morphological characters, phylogenetic 
tree, and distribution map of Korean peltogastrid.  
 
[This work was supported by a grant from the Marine Biotechnology Program (20170431) 
funded by the Ministry of Oceans and Fisheries, Korea.] 
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Abstract 
Sponges are common habitats of marine ecosystems and housed diverse commensals, but the 
relationships between associates and host sponges are unclear. Sponge barnacles are one of 
common sponge-associated fauna and some species have hollow openings between shell plates 
or so called “windows”. These windows are covered by the specialized membrane. We 
examined the windows of two species of sponge-inhabiting barnacles Acasta sandwichi and 
Acasta crucibasis (Thoracica: Acastinae). Under SEM (scanning electron microscope) 
observation, many sphincter-like opening structures (about 5 µm in diameter) were distributed 
on the membranes. This structures may be related to symbiotic adaptions and involved in 
chemical mediations between the barnacles and hosts. However, when these sponge barnacles 
were isolated from their hosts and cultured in the aquarium, they exhibit a gradual closure of 
the windows (recorded by daily photos). We used CT (computerized tomography) scan to 
confirm the calcification starts from the margin to the center of the windows. To further 
examine any microbial relationships through these windows, we made paraffin sections of a 
decalcified A. crucibasis specimen and performed H & E (hematoxylin and eosin) and Hoechst 
(cell nuclei) staining. The sections of a freshly fixed Sponge barnacle specimen showed a lot 
of small hematoxylin stained and Hoechst stained spots around the mantle cavity, especially in 
the tissue behind the window membranes. These small spots disappeared when the barnacles 
started to close the windows. We confirmed these small spots are bacterial cells by FISH 
(fluorescence in-situ hybridization) analysis using bacteria RNA probe. Further studies will 
address the nature of these bacteria and examine whether they are present in the sponge hosts 
as well. 
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Abstract 
Whales can migrate vertically and geographically over long distances at high speeds. This pose 
striking ecological, physical and chemical challenges for the numerous organisms that 
parasitize and attach to the integument of whales. Yet, the biology and evolution of whale 
attachment is poorly studied. Barnacles attach to an impressive array of biological hosts 
ranging jelly fish, penguins, decapods, sea sponges, corals and also whales. This attachment is 
facilitated by a battery of complex sensory and attachment structures located on the antennules 
of the settling larval stage, the cyprid. Several studies have indicated that these structures are 
evolutionarily conservative and exhibit very little structural variation even between the species 
with the most extreme substrate choices and metamorphosis patterns. The purpose of this study 
is to test this assumption from a comparative evolutionary prism by analyzing the sensory and 
attachment organs of the cypris larvae of the whale barnacle Xenobalanus globicipitis using 
SEM. This is an excellent model since it occurs globally but exclusively on whales, are 
morphologically adapted to this special habitat in the adult stages by having an elongated, 
flexible stalk although the species is located deeply within otherwise stalkless, acorn and 
volcano-shaped barnacles. Settling in the live tissue of whales pose several interesting 
questions: 1) are the larvae uniquely adapted to this habitat in the structures involved with 
settlement? 2) how extensive is the variation compared to species settling on e.g. rocks, corals 
and man-made objects? 3) can these deviations adequately be related to settling on whales? 
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Abstract 
There are several groups of barnacles that are associating with fire and scleratinian corals. 
Within the superorder Thoracica, the family Pyrgomatidae are exclusive coral-inhabiting 
species. The barnacle Wanella milleporae is also exclusively live on fire corals and this genus 
is suggested to be housed in its own family based on recent molecular data. The bases of 
pyrgomatid and Wanella are embedded in the coral skeletons. In the family Balanidae, 
Megabalanus ajax are large size barnacles that only growth on the surface of fire corals. The 
superorder Arothoracica contains the genus Berndita, which bores in the scleratinian corals. 
The trophic modes of coral associated barnacles have not been extensively studied. It is 
believed that these barnacles are epibionts on corals and rely on filtering zooplankton as their 
main diets. However, the bases of some pyrgomatid barnacles have perforations and it is 
believed there may be some chemical mediations between the barnacles and its coral hosts 
through those perforations. In the present study, we used a mixed model analysis to examine 
the δ13C and δ15N stable isotopes of coral associating barnacles including species in 
Pyrgomatidae, Balanidae and Acrothoracica. Results revealed that Berndtia (Acrnthoracica) 
and Megabalanus (Balanidae) are truely suspension feeders and feed on zooplankton as their 
major diet. Pyrgomatid species had mixed signatures (corals and zooplankton) of δ13C and δ15N 
stable isotopes suggesting there are some kinds of chemical mediations between corals and 
pyrgomatid barnacles. 
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Abstract 
The oral cone of ascothoracidans consists of an enlarged labrum that partly or wholly ensheaths 
the paired mandibles and maxillules, the basally fused maxillae, and the sometimes-present 
medial languette. The feeding apparatus and other cuticular ornamentation of these structures 
in ten species (eight genera, five families) were examined by SEM. Setae are rare, occurring 
only in Isidascus along the outer mandibular margin. Other flexible, unsocketed hair-like 
structures called “fringes” are common, including “branched fringes” not reported from other 
crustaceans. The maxillules of most species have sensory pores on the lateral face. Ctenate 
arrays of short fringes occur externally on the labrum and, especially in the Petrarcidae, on the 
maxillae. The spine and fringe rows of the mandibles and maxillules form sieves with the 
languette in Isidascus and Gorgonolaureus, and rows of denticles line the inner labral surface 
in Isidascus. The mandibles and maxillules are styliform in Waginella, with or without a distal 
mandibular rasp. In Baccalaureus, the maxillules are rasp-like. The mandibles of Ascothorax 
are whip-like with bottlebrush-like tips; the maxillules are bulkier but unarmed. In petrarcids, 
the mandibles and maxillules are very short with a toothed medial edge, and in Dendrogaster 
they are vestigial. The maxillae are harpoon-like in several genera, occasionally with a distal 
pore, but in Isidascus and Waginella the subapical hook is reduced or absent and in the 
examined petrarcids they form a massive labium without free distal parts. The functional 
morphology of these various mouthpart arrays is discussed. 
 
[Supported by the Österreichischer Austauschdienst.] 
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Abstract 
Norelica indica, a cymothoid profusely infects the scombrid fish, Rastrelliger kanagurta 
distributed along the Malabar coast, India.  Present study explores the reproductive system of 
N. indica during its male, transitional and female phases at morphological, histological, 
ultrastructural levels.  The paired and symmetrical reproductive system lies dorsally in the 
thorax, each consist of three lobed testis opens into the ovary which extends as the vas deferens 
terminating into the penis. Oviduct extends laterally from the ovary and ends in the gonopore  
located at 6thpereonite. The characteristic histological changes associated with protandric 
hermaphroditism are visible in both gonads during the male phase. Each testis lobe displays 
clusters of germ cells undergoing stage specific differentiation. Spermatids under 
spermiogenesis keep close proximity to somatic accessory cells. In the transitional phase, the 
gonads (testis lobe and ovary) show the presence of   respective germ cells at different 
maturation stages; however the spermiogenesis in the testes halted whereas the ovary 
undergoes active oocytes growth.  Spermatophores are frequently seen in vas deferens but 
seldom in testes. While it becomes female, ovary appears to be dominant with characteristic 
increase in oocyte size and gonadosomatic index and a decrease in nucleosomatic index. The 
prominence of testes and vas deferens is almost lost in female phase.  The paper discusses 
possible role of protandric hermaphroditism in the obligatory parasitic life of N. indica. 
 
[Acknowledgement: KS gratefully acknowledges KSCSTE, Govt of Kerala ((T) 
093/SRS/2011/CSTE; dtd: 25/06/2011) and DST-SERB (EMR/2016/001163 dtd 28/08/2017) 
for financial support to carry out this work.] 
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Abstract 
There are about 12,000 described species of copepods, and about 6,000 of these are symbionts 
with other metazoans. To establish a preliminary phylogenetic framework for copepods, we 
have incorporated all published interspecific molecular phylogenetic studies on copepods into 
the Open Tree of Life, combined these data with taxonomic information from WoRMS for 
12,000 species of copepods, and generated a synthetic phylogeny for all described copepods. 
We then mapped parasitic life style onto the resulting phylogeny. Using this approach, we 
estimate that copepods have evolved a parasitic lifestyle at least 11 times. The diversity of 
parasitic clades ranges from a few species in some clades, to over 2,000 species in others. We 
then set out to survey copepod genome sizes across a subset of these transitions to parasitism. 
We find that parasitic copepods generally have smaller genomes than free-living species. While 
a robust phylogeny for the Copepoda remains elusive due to limited taxon sampling and few 
molecular markers, we present preliminary results from our phylogenomic study of copepods, 
which produced hundreds of new molecular markers for copepod phylogenetics and provides 
insights into broader crustacean relationships. 
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Abstract 
Twelve named species of Hansenocaris and a roughly equal number of other variously 
designated “types” of facetotectan larvae, some based exclusively on specimens of “nauplius 
y”, have been characterized in the literature. Especially in East Asian waters, many remain 
unpublished. Aside from a handful of enthusiasts, zoologists have had no chance to see their 
true diversity of form. This is unfortunate, inasmuch as the Facetotecta are known only from 
the nauplius and cypris larvae and a subsequent slug-like juvenile stage, the ypsigon, with 
unknown adults. Extensive plankton sampling and laboratory rearing of facetotectans 
conducted at Sesoko Island, Okinawa, in 1996-97, 2003-2005, and 2018 has allowed us to 
recognize dozens of undescribed species, particularly of lecithotrophic forms. Here we present 
the scale of this diversity using video recordings of live specimens, SEM photographs, and 
stacked digital DIC photographs of late (usually last) naupliar molts. Some resemble miniature 
horseshoe crabs, others are long and attenuate, or long and cylindrical, or variously capsule-
shaped, pot-bellied, discoidal, downturned-triangular, downturned-stubby, or even bent at 
nearly 90 degrees. Despite this diversity it is easy to recognize specimens of “nauplius y”: no 
frontolateral horns, no furcal setae but (usually) a pair of furcal spines, and a long dorsal “trunk” 
surface distinct from the cephalic shield. Future directions for research on Okinawan 
Facetotecta will be outlined, involving among other things the formal description of a number 
of forms supplemented with a study of their molecular diversity. 
 
[Supported since 2017 by a Villum Experiment grant from the Velux Foundations] 
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Abstract 
The present study was carried out to investigate the host-shrimp association based on visual, 
chemical and olfactory cues. The behavior experiments were conducted in order to test the host 
preference (choice-based trials) and host recognition (imprinting) of A. brevicarpalis using 
natural (Stichodactyla haddoni), non-specific (Phymanthus sp.) and artificial host sea 
anemones (plastic). The choice-based trails (visual cues) among different hosts revealed that 
80% of A. brevicarpalis preferred their natural host sea anemone S. haddoni compared to non-
specific as well as artificial host anemones (20%). The chemical cues experiment indicates 90% 
of shrimps preferred natural host compared to non-specific and artificial host anemones. The 
complete morphology of sensory structures through scanning electron microscopy (SEM) 
indicates antennae and antennular flagellum bears aesthetascs and non-aesthetasc setae that are 
involved in vital functions such as locomotion, feeding, mate recognition, sensory perception 
and grooming. Furthermore, we identified the olfactory ionic receptor IR25 from different body 
parts (antenna, antennule, third maxilliped, first and second pereiopods etc.) which are known 
for odorant detection in crustaceans. The dominant expression of IR25 was detected in lateral 
antennular flagellum that bears aesthetasc olfactory sensilla. Lastly, the association of shrimps 
and anemones in the natural environment suggests that the A. brevicarpalis are associated with 
more than one host. The adult pairs are always accompanied by few juveniles which indicates 
strong social structure. This combined ecological, morphological and functional approach will 
provide insights into the shrimp-host association as well as potential adaptations of the sensory 
organs to their peculiar environment.  
 
[The present work was supported by an Early Career Research grant (No. ECR/2015/000213) 
from the Science and Engineering Research Board (SERB), Department of Science and 
Technology (DST), Government of India] 



 69 

S3-11 
 
Gut microbiota in decapod crustaceans: Relationship with host phylogeny 
 
YUAN YUAN TANG1, KA YAN MA1, KIT MAN CHEUNG1, HOI SHAN KWAN1, KA 
HOU CHU1 

 
1. Simon F.S. Li Marine Science Laboratory, School of Life Sciences, The Chinese University 

of Hong Kong, Shatin, N.T., HONG KONG SAR 
 
Abstract 
Host-associated microbes have long attracted the interest of scientists as their profound 
significance on the well-being of animals. Recently, animal-associated microbial communities 
are found not to be stochastically recruited from the environment but with interference of the 
hosts. This pattern of microbial assembly is described as phylosymbiosis. Phylosymbiosis is 
consistently observed in several clades of animal hosts, including mammals and insects, but 
has not been investigated in aquatic invertebrates. In this study, we reared related shrimp 
species under controlled experimental conditions. We conducted the co-rearing experiment to 
eliminate the influence of the original environments on gut microbiota. Then, we analyzed gut 
microbial communities by sequencing 16S rRNA gene from five species of Caridina shrimp 
and seven penaeid species from the genera Penaeus, Metapenaeus and Metapanaeopsis. We 
compared host phylogenetic trees with gut microbial dendrograms to elucidate whether 
phylosymbiosis occurs in decapods as reported in other animals. Gut microbial communities 
varied in these two groups. Marinilabiaceae is the dominant bacterial family in Caridina while 
penaeid shrimps harbor the most abundant bacteria belong to Vibrionaceae. Comparison of 
beta-diversity shows variation of gut microbial composition across host species with less 
intraspecific variations than interspecific variations. Topological congruence analyses reveal 
concordance between host phylogeny and microbial dendrogram both in Caridina and penaeid 
shrimps. Our results indicate that phylosymbiosis is a prevalent pattern in these groups. 
Decapods exhibit preferential selection on some microbes which may be related to different 
functional requirements of the host. 
 
[This work was supported by a CRF grant (C4042-14G) of the Research Grants Council, 
HKSAR Government.] 
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Abstract 
Crayfishes (Decapoda: Astacidea) are one of the rare groups of complete their whole life-cycle 
in freshwater environments. Due to this restriction, the evolution, and modern repartition of 
crayfishes have been driven to a large extent by palaeogeographic events: (eg: separation of 
landmasses, regional changes in drainage systems). While the modern distribution of crayfishes 
is almost a text-book example of how changes in geography can lead to diversification events 
(vicariance), little is known about fossil crayfishes. Indeed, the fossil record of crayfishes is 
even patchier than that of most other decapod crustaceans. Our review of the literature yielded 
a total of 24 occurrences (albeit sometimes with many specimens). Among these occurrences, 
one is actually probably not a crayfish, three are synonym species, and five correspond to 
species which haven’t been formally described. Yet, the fossil record of crayfishes has a lot to 
offer: it allows dating the origin of crayfish lineages, and tying their apparition to geological 
events, it also reveals unexpected occurrences, such as the presence of a Parastacidae in the 
northern hemisphere in the Eocene. For all these reasons, we are now reviewing and 
redescribing all fossil crayfish occurrences in a modern and standardised context. 
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Abstract 
The endangered freshwater crayfish Cambaroides japonicus is distributed in northern Japan. 
Morphology and molecular data suggest that the population of C. japonicus in Odate City, 
Akita Prefecture, northern Japan, originated through translocation of the species from Aomori 
Prefecture. Since the natural area of C. japonicus habitat has decreased considerably, and the 
natural habitat in Odate is located at the southern limit of this species’ range, the natural habitat 
area in Odate was designated as a national natural monument in 1934. Based on the Japanese 
law for the protection of cultural properties, the species is strictly protected by conservationists 
and the regional manager in Odate. The study searched the historic archive of Odate, Akita, 
Japan in Odate City Museum and Akita Prefectural Archives, having interviews with citizens 
in the city, to explore the natural history of C. japonicus in Odate. It seems that the species 
occurred there around 1788-1790 or before, and the citizens of Odate City had utilized them 
for foods or medicine. Thus, people and the crayfish have shared a long history, of more than 
230 years. Based on this long tradition, citizens of Odate City should conserve the natural 
habitat of C. japonicus. The conservation for natural habitat of C. japonicus was conducted by 
Odate Homei High School in Odate City with regional manager. Artificial breeding of C. 
japonicus in aquarium, creation of new natural habitat for released juveniles, new mobile type 
sequencer of environmental DNA for monitoring present situation of natural habitat have been 
developed.  
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Abstract 
Hemocytes are the major immune cells of crustaceans. New hemocytes production is required 
throughout the life cycle of these animals to maintain a functional immune system. The 
mechanism of crustacean hematopoiesis has just begun to be understood and new methods are 
needed for the investigation of this process. Here we report the directed differentiation of 
granular cells (GCs) from the hematopoietic tissue (HPT) cells of Cherax quadricarinatus in 
vitro. We started by providing the cultured HPT cells with different additives to induce possible 
differentiation. We found that crayfish muscle extract greatly promoted the physical status of 
the cells and induced the formation of refractile cytoplasmic granules. The transcription of 
marker genes and the production of functional prophenoloxidase further confirmed the 
formation of mature GCs. In our experiments, young GCs usually started to develop in ~ 2 
weeks post induction and over 60% of the cells became mature within 3-4 weeks with the 
survival rate of ~70%. This is the first time that the fully differentiation of crustacean 
hemocytes is accomplished in vitro. It provides a powerful tool for in-depth study of crustacean 
hematopoiesis. 
 
 [The present work was supported by a research grant (project no. 31672675) from the National 
Natural Science Foundation of China.] 
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Abstract 
Freshwater crayfish are not native to Southeast Asia (with the exception of members of the 
Australasian genus Cherax in New Guinea). Since the late 1990s, feral populations of one 
introduced species, the Australian redclaw, Cherax quadricarinatus (Parastacidae), have been 
established in Singapore. Cherax quadricarinatus in highly urbanised Singapore are mostly 
found in artificial habitats such as canals, ponds and reservoirs, with few native species or 
functional equivalents present, and hence have had limited ecological impacts so far. Recently, 
however, the species was found to have spread to natural forest streams, posing an emerging 
ecological threat to the native freshwater species which rely on these streams as important 
refuges. This talk highlights ex-situ experiments and in-situ field surveys conducted to identify 
drivers of the spread of C. quadricarinatus into Singapore’s forest streams; and to quantify the 
impacts (and determine their mechanisms) on native fauna associated with this spread. 
Specifically, we focused on competitive interactions between C. quadricarinatus and a 
functional equivalent, Parathelphusa maculata (Gecarcinucidae), a native freshwater crab 
common in Singapore’s lowland forest streams. The findings can contribute towards 
developing appropriate management and conservation strategies in Singapore as well as in 
other Southeast Asian countries where C. quadricarinatus has been shown to be a high-risk 
invader. 
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Abstract 
Latin America harbors a remarkable diversity of native freshwater decapods, and during the 
last century, two crayfish species have been introduced into the region for aquaculture purposes: 
the red swamp crayfish (Procambarus clarkii) and the red claw crayfish (Cherax 
quadricarinatus), native from southeastern United States of America/northern Mexico and 
Australia, respectively. Despite the potential threat of these invasive crayfish species for 
freshwater environments, very limited information is available about their presence in Latin 
America. Procambarus clarkii has been introduced in Mexico in at least 12 states whereas C. 
quadricarinatus occurs in states along both coast of the country as well as in the central state 
of Morelos. In Costa Rica, P. clarkii and C. quadricarinatus were introduced in the 1970´s and 
1980´s, respectively, and inhabit now Caribbean and Pacific slopes. Ongoing research focuses 
not only on their presence in Costa Rican freshwater systems, but also on their feeding ecology. 
In Colombia, P. clarkii was introduced in the 1980s in western Colombia; however, recent 
reports document the presence of this species also in other departments. Ongoing studies have 
evidenced the impact of P. clarkii on the fauna of native species fishes and freshwater crabs in 
Colombia. We present updated distributional data of both species in Mexico, Costa Rica and 
Colombia, elucidating possible impacts they could have in each of these countries. Further 
regional cooperative efforts should be encouraged to manage these invasions that can 
potentially affect a wide range of freshwater species and ecosystems across Latin America. 
 
[The present work was supported by the Vicerrectoría de Investigación, Universidad de Costa 
Rica (project no. B7285)] 
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Abstract 
Compared with a global biodiversity of crayfish, the number of species native to Europe is low, 
being represented by only five clearly distinct species. The number and abundance of native 
crayfish stocks have been declining for more than 150 years, among others as a result of 
introduction of an oomycete Aphanomyces astaci. This pathogen is undoubtedly one of the 
most devastating diseases in European freshwaters, well known as a crayfish plague. Mainly 
due to declines of native crayfish populations, several alien crayfish originating from North 
America (spiny-cheek crayfish Faxonius limosus, signal crayfish Pacifastacus leniusculus, and 
red swamp crayfish Procambarus clarkii) were introduced in European waters as alternative 
species with the aim of their utilization in fishery and aquaculture. These are non-symptomatic 
vectors of mentioned disease, to which virtually all crayfish not originating from North 
America are highly susceptible. The pet trade with crayfish has developed into an alternative 
pathway of further introductions. At the moment, a majority of further eight alien crayfish 
species established in Europe presumably originated from this source. Besides the red swamp 
crayfish, newly appearing parthenogenetic marbled crayfish Procambarus virginalis are 
probably the most problematic representatives. Considering that eradication of established 
crayfish populations is costly and feasible only under a very narrow range of specific conditions, 
the main attention should be focused on the prevention of intentional as well as accidental 
introductions. Thus, further education of public in general, and hobby keepers in particular, 
should be of high priority of conservationists, wildlife managers, policymakers and other 
stakeholders. 
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Abstract 
On behalf of the IAA23 Organizing Committee, I would like to welcome you to the Twenty-
third International Symposium on Freshwater Crayfish, kept under the International 
Association of Astacology. The event will be held on June 29 – July 3 2020 in the South 
Bohemia Region, Czech Republic. This is a further in a series of traditional and well perceived 
biennial meetings of the Association, which will be focused on any aspect directly or indirectly 
related to the research on crayfish. The main venue will be in the Hotel Štekl, just in a proximity 
of romantic Hluboká nad Vltavou château. A rich scientific and social program including tours 
are planned. For more information visit www.iaa23.com. 
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Abstract  
Global scale analyses have recently revealed that the latitudinal gradient in marine species 
richness is bimodal, peaking at low-mid latitudes but with a dip at the equator; and that marine 
species richness decreases with depth. However, these patterns may conceal regional 
differences that help clarify the causes in these gradients. We analysed both latitudinal and 
depth gradients of species richness in the NW Pacific and its adjacent Arctic Ocean using 
distribution records of all marine species from the Ocean Biogeographic Information System 
(OBIS) and Global Biodiversity Information Facility (GBIF). We used 324,916 distribution 
records of 17,414 species to calculate alpha (average), gamma (total) and ES50 (estimated 
species for 50 records) per latitudinal band and depth zone. We found that ES50, gamma, and 
alpha species richness decreased with latitude and depth. Most (73%) species occurred in 
shallow depths (0 to 500 m). The Visayas and Sulu seas had the highest alpha species richness 
(more than 13,000 species per 50,000 km2). Both gamma and alpha diversity increased from 
the equator towards the low-latitudes (5-10˚N), with a sharp increase at latitude 10˚N, then 
further decreased at higher latitudes. The latitudes 60-70˚N had the lowest gamma and alpha 
diversity where there is almost no ocean area available. Model selection on Generalized 
Additive Models showed that the combined effects of all environmental predictors including 
dissolved and saturated oxygen, temperature, primary productivity, chlorophyll a, current, 
salinity, and nitrate produced the best model driving alpha species richness in both shallow and 
deep sea. 
 
[The present work was supported by a research grant (project no. 03F0780A) from the Federal 
Ministry for Education and Research (BMBF: Bundesministerium für Bildung und Forschung) 
in Germany.] 
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Abstract 
The subphylum Crustacea is a highly diverse and specie-rich group represented in a wide range 
of trophic levels, and includes the most successful species among aquatic alien invaders. Here, 
we investigate future distributional dynamics for species of the clade, that are endemic to the 
Arctic, Northwest Pacific and occurring in both those areas. Associated with that, we compiled 
information regarding their lifestyle, feeding habits, reproduction and habitat, allowing classify 
them on their level of success on invading and/or risk of extinction. Occurrence data were 
obtained through sampling in the North West Pacific as well as Ocean Biogeographic System 
and Global Biodiversity Information System. Models were calibrated using two distinct 
environmental datasets, seven feature classes and nine regularization multipliers, resulting on 
126 models per species. Model selection was done based on statistical significance, prediction 
ability, and model complexity. Final model projections were built under three distinct 
extrapolation settings and evaluated based on overall model variability. Preliminary results 
indicated multidirectional distributional shifts, but considerate poleward distributional shift, 
characterizing the Arctic Ocean as a highly risked habitat considering future climatic scenarios. 
This is the first time climatic change effects are investigated for Crustacea from deep and 
shallow waters of the Northwest Pacific to the Arctic Ocean. Future steps include measuring 
geographical and environmental suitability centroid shifts of individual species, and investigate 
its impacts at the community level. 
 
[The present work was supported by the Federal Ministry for Education and Research (grant 
n° 03F0780A), Germany]  
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Abstract 
The deep-sea was considered to be a vast and uniform environment for many decades, mostly 
due to its relatively constant physical conditions (e.g. low temperature, no changes in currents, 
no seasonality). Population connectivity, resulting from the exchange of genes or individuals 
between populations, is thought to be high across the so called abyssal plains. Nevertheless, 
modern technologies and powerful statistic and molecular methods, have changed our 
perception of the deep-sea. Identification of topographic (ridges, mountains, hills, trenches and 
fractures) and environmental barriers (currents, hydrostatic pressure) uncovers a heterogeneous 
and highly diverse ecosystem. Expanding our knowledge is essential for resolving broader 
ecological problems and drawing more general conclusions, but the inaccessibility of deep-sea 
environments and high cost of deep-sea research have hampered our understanding of deep sea 
population connectivity despite multiple international efforts. A broad overview of previous 
studies and different connectivity patterns on deep sea taxa will be presented here, focusing on 
peracarid crustaceans and particularly Tanaidacea as a study case. Population connectivity 
studies go beyond simple scientific curiosity given the inevitable perspective of deep-sea 
mining and its consequences. An accurate assessment of population connectivity has become 
essential for the management of marine resources and effectively protecting this fragile 
environment. 
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Abstract 
Deep-sea biodiversity changes both in space and time. Regarding spatial patterns, for example, 
there are more species in the tropics and less species in the Arctic Ocean, constituting the 
latitudinal diversity gradient, one of the most pervasive ecological patterns on Earth. We know 
much less regarding the biodiversity changes with time, because deep-sea long-term 
monitoring is difficult and do not persist beyond a few decades. Fossils are basically the only 
direct records of deep past biodiversity. Ostracods are small, bivalved crustaceans with the 
finest-scale fossil resolution of any metazoan, and thus an ideal model system to study deep-
sea biodiversity both in space and time. This presentation will show a synthesis of the patterns 
and possible causes of deep-sea species diversity variation for the last two million years, using 
benthic deep-sea ostracod as a model system. Deep-sea biodiversity has clearly responded to 
global climate changes. 
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Abstract 
The North Atlantic Gateway, the deep waters around Iceland, is an ideal test bed to investigate 
deep-sea ecology hypotheses. We constructed a comprehensive deep-sea macroecological 
dataset of the North Atlantic Gateway region, using ostracods as model system, and tested 
hypotheses on controlling factors of large-scale deep-sea species diversity patterns. By 
applying ecological modeling, we found both temperature and surface production are important 
for deep-sea biodiversity and, for the first time, we report a significant diversity-temperature 
relationship in both macroecological (spatial) and paleoecological (time-series) data of the 
same taxa. Based on beta diversity analyses, we answered two long-standing questions: (1) Is 
the Greenland-Iceland-Faeroe Ridge a topographical barrier to deep-sea organisms and their 
biodiversity? (2) Why is the Nordic seas diversity substantially low? Our beta diversity 
analyses revealed substantial importance of shallow ridge for large-scale deep-sea biodiversity 
distributions. The reasons for low Nordic seas diversity are probably the low temperature and 
ridge effect. The results substantially expand our understanding as well as help identify the 
causes of this classic faunal transition across the Greenland-Iceland-Faeroe Ridge, which is 
fairly well-known, but has not been fully explored. 
 
[The present work was partially supported by grants from the Research Grants Council of the 
Hong Kong (project codes: HKU 17306014, HKU 17311316), the Seed Funding Program for 
Basic Research of the University of Hong Kong (project codes: 201210159043, 201511159075, 
201411159017), and the German/Hong Kong Joint Research Scheme (project code: 
G_HK044/11) (to M.Y.), and the DAAD (code: 54367105) (to S.B.).] 
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Abstract 
Deep-sea hydrothermal vents host lush animal communities, and many vent animals are 
specific to vent ecosystems. As such, studying their composition and distribution provide 
useful case studies to elucidate the evolutionary history of animal groups in the deep-sea, as 
well as how they may respond to environmental impacts such as deep-sea mining. Although 
vent specific taxa are relatively well studied compared to other deep-sea taxa, but many gaps 
still remain to be closed. Vent barnacles, for example, are abundant in many hydrothermal vent 
fields in Pacific and Indian oceans, but their phylogeography remain inconclusively resolved. 
Our phylogenetic analyses, including two recently described species of eolepadid stalked 
barnacles, Neolepas marisindica and Vulcanolepas buckeridgei, revealed that these stalked 
barnacles migrated from the southern Pacific to Indian Ocean through Southern Ocean, over a 
geological time scale. Sessilian barnacles seemed to migrate from south- to north- western 
Pacific, carried by current systems in planktonic larval stage. Combination of genetic analyses 
and morphological observation showed that arthropodal characteristics are more stable and 
reliable taxonomic characters than the plate arrangement in most vent barnacle species. In some 
cases, specimens with distinct shell morphologies, which at first appear to be different species, 
had the same COI barcoding sequences. Accumulation of both of genetic and morphological 
data are required for the precise elucidation of diversity and distribution of deep-sea animals, 
especially in hydrothermal vent fields.  



 83 

S5-7 
 
Biodiversity of Crustacea at deep-sea hydrothermal vents of the Indian Ocean  
 
TERUE KIHARA1, MAGDALINI CHRISTODOULOU1, DANIELA STRAUCH1, PEDRO 
MARTINEZ ARBIZU1 

 

1. German Center for Marine Biodiversity Research (DZMB), Senckenberg am Meer, 
Wilhelmshaven, GERMANY 

 
Abstract 
One of the most extraordinary scientific findings of the latter 20th century is the discovery of 
the hydrothermal vents and the unique fauna that dwell in them. Today, there is an urgent need 
to establish conservation guidelines before metal-mining takes place in these habitats and to 
set guidelines in functioning governance and regulatory frameworks. But before any 
conservation measures are taken the study of the biodiversity of these habitats is essential. 
Therefore the present study focuses on Crustacea, one of the most representative and abundant 
faunal groups in hydrothermal vents due to both their high diversity and biomass. Crustacean 
material was collected during three different cruises from four different hydrothermal vents 
along the Central Indian Ridge (CIR) and Southeast Indian Ridge (SEIR). After performing an 
integrated taxonomic approach using mitochondrial COI and morphological methods the 
crustacean diversity is described, while biodiversity patterns and affinities among the 
hydrothermal vents are presented. In total more than 18 species belonging to nine families were 
identified, with Alvinocarididae and Bythograeidae being the most abundant crustacean 
families. Further, investigation into these families revealed new species and interesting patterns 
in species abundance and distribution between the hydrothermal vent sites. This research will 
contribute to the understanding of crustacean abundance and diversity, while it provides a 
validated alpha taxonomy barcoding library for easier identification in future faunistic surveys. 
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Abstract 
The deep-water marine habitats around Iceland are multifaceted, comprising of subarctic and 
North Atlantic biogeographic regions, influenced by complex oceanographic current and water 
mass regimes, and shaped by topographic features like the Greenland-Iceland, Iceland-Faroe 
and Reykjanes Ridges. These factors have a strong influence on regional species diversity and 
distributions. The comprehensive collections of BIOICE (Benthic Invertebrates of Icelandic 
waters) and IceAGE (Icelandic marine Animals: Genetics and Ecology) enabled the 
morphological and molecular analysis of selected benthic crustacean taxa and comparison of 
phylogeographies in planktonic Cirripedia versus brooding Amphipoda and Isopoda. Results 
from the balanomorph barnacle Bathylasma cf. hirsutum show low intraspecific diversity in 
the COI gene but indicate that geneflow is directed by current direction and past settlement 
events can be identified. Analyses of morphologically selected amphipod and isopod taxa 
revealed high intrageneric and –specific diversity. Amphipod specimens from North Iceland 
morphologically identified as Rhachotropis helleri based on no differences in diagnostic 
characters are a complex of three significantly different COI clades. Morphological species 
determination in the isopod genus Oecidiobranchus relies on minor differences and 
surprisingly instead of two, three species were delimited in a molecular approach showing 
different, but partially overlapping geographic distributions. In contrast, the isopod species 
Haploniscus bicuspis, which is known for strong sexual dimorphism in males, shows a wide 
distribution range from the western Greenland-Iceland to the western Iceland Faroe Ridge.  
 
[The present work was supported by a research grant MerMet17-16 from the German Science 
Foundation and from the Volkswagenstiftung "Forschung in Museen", Germany.] 
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Abstract 
The Mariana Trench is the deepest natural trench in the world. Little is known about the 
organisms living there. Till now, only a small group of crustaceans (mostly amphipods) have 
been collected or observed from the extreme depth, and no species of the orders Mysida and 
Lophogastrida has been reported from there. Since 2016, biodiversity investigations of the 
hadal zone near the Challenger Deep, Mariana Trench have been conducted by Institute of 
Deep-sea Science and Engineering, Chinese Academy of Sciences (IDSSE). During the 
surveys, several deep-sea mysids and lophogastrids were collected using baited trap at depths 
from 6500 m to 9000 m. New species (genus) and new record species were identified by 
morphological examination and molecular analysis. Our findings extended the current 
knowledge about the biodiversity of the deep-sea mysids and lophogastrids from the Mariana 
Trench, and provided new insights into the distribution pattern of the hadal crustacean fauna. 
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Abstract 
The deep sea, the largest but least accessible and comprehensible habitat on Earth, is inhabited 
by crustaceans of diverse evolutionary lineages. These have, to various degrees, evolved 
unique and specialized morphologies and lifestyles to this environment which is often 
perceived as harsh and uninviting. Some crustacean groups contribute significantly to a high 
benthic biodiversity at great ocean depths.  
Crustacean research reveals that the faunas of deep and shallow oceans have been frequently 
and continuously influencing each other by colonization — perhaps since the Mid-Paleozoic. 
This suggests that the century-old debate about the antiquity of the deep-sea fauna cannot be 
closed with a simple answer but requires consideration of taxon-specific evolutionary histories. 
Many crustacean lineages have colonized the deep sea und subsequently radiated 
independently from each other, and some may still be underway. Even though shallow-deep 
phylogenetic relationships are commonly seen as unidirectional, there is also evidence for 
evolutionary emergence from the abyss into shallower zones.  
Our review of the published evidence shows that the present-day deep-sea crustacean fauna 
represents an amalgamation of clades of various ages and origins. We discuss how 
environmental factors such as pressure, temperature, and energy supply differ substantially 
between shallow and deep water. They form gradients that pose important ramifications for 
crustacean physiology and depth-range expansions. On this background we highlight 
adaptations and peculiar phenomena amongst Crustacea in the deep sea such as gigantism and 
dwarfism, as well as various important crustacean radiations. 
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Abstract 
The hardening of the newly molted crustacean shell is a two-part process, namely sclerotization 
and mineralization. While cuticular sclerotization and its hormonal control in Crustacea are 
known to be similar to those in insects, little information is presently available concerning how 
inorganics are deposited to the organic matrix, much less the endocrinology. It has been 
suggested that epidermal carbonic anhydrase (CA) mediates post-ecdysial exoskeletal 
mineralization, but the definitive evidence is still lacking. My lab has recently demonstrated 
the significant correlation between the content of calcium or magnesium in the exoskeleton 
and epidermal CA activity during the mineralization phase in Callinectes sapidus, supportive 
of the notion that epidermal CA mediates metal deposition. Additionally, this study revealed a 
pattern of fluctuation of epidermal CA activity during the molting cycle similar to that of 
ecdysteroids, suggesting that epidermal CA is under control of the molting hormones. A 
follow-up study demonstrated the inducibility of both CA activity and CasCAg gene expression 
in the epidermis of early intermolt blue crabs by 20-hydroxyecdysone (20HE), proving that 
epidermal CA is controlled by the molting hormone. Interestingly, 20HE injection significantly 
decreased exoskeletal calcium content. The inhibition of exoskeletal calcification in the post-
ecdysial crabs by the exogenous 20HE may implicate that sclerotization and mineralization of 
the new shell must be coordinated and that increased deposition of carbonate salts as a result 
of elevated epidermal CA activity following the administration of exogenous molting hormone 
would be inhibited to prevent the formation of a structurally disrupted exoskeleton. 
 
[This work was supported by the US NOAA through the Institute of Seafood Studies and by 
the Louisiana Board of Regents RCS Pfund.] 
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Abstract 
Ecdysteroids, which are synthesized by a pair of molting glands or Y-organs (YOs), initiate 
and coordinate the diverse physiological processes necessary for successful molting and 
growth. Molt-inhibiting hormone (MIH)/cyclic nucleotide-dependent signaling maintains the 
YO in the basal state during intermolt. Reduction in MIH release from the eyestalk 
neurosecretory center activates the YO and the animal enters premolt. Activation requires 
mTOR-dependent protein synthesis, as rapamycin inhibits YO ecdysteroid synthesis. A major 
decision point occurs in mid premolt, when the animal becomes committed to molt. The 
committed YO becomes insensitive to MIH and reaches maximum ecdysteroid synthetic 
capacity in late premolt. The activated to committed state transition is mediated by 
TGFb/activin-dependent signaling. In postmolt, the YO is in the repressed state, in which the 
levels of contigs encoding signaling and hormone synthesis genes are at their lowest and 
ecdysteroid synthesis is suppressed. Transcriptomic analysis suggests that a dozen or more 
signaling pathways (e.g., Wnt, Hedgehog, MAPK, and Notch) integrate a variety of internal 
and environmental cues. mTOR activity controls the levels of thousands of contigs, including 
a positive feedback of mTOR signaling genes, up-regulation of ecdysteroidogenic enzymes, 
and down-regulation of MIH signaling genes. Proteomic analysis identified numerous 
oxidative stress, cytoskeletal, and energy metabolism proteins associated with YO hypertrophy 
and increased ecdysteroidogenic capacity during premolt. As tools for discovery, 
transcriptomic and proteomic approaches have given us new insights into molt regulation and 
have revealed that the YO is potentially capable of responding to a variety of trophic and static 
factors. 
 
[Supported by the National Science Foundation through grants to DLM (IOS-1257732) and to 
the Oklahoma State University High Performance Computing Center (OCI-1126330).] 
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Abstract 
Many cockroach species have adapted to urban environments, and some have been serious 
pests of public health in the tropics and subtropics. Here, we present the 3.38-Gb genome and 
a consensus gene set of the American cockroach, Periplaneta americana. We report insights 
from both genomic and functional investigations into the underlying basis of its adaptation to 
urban environments and developmental plasticity. In comparison with other insects, 
expansions of gene families in P. americana exist for most core gene families likely associated 
with environmental adaptation, such as chemoreception and detoxification. Multiple pathways 
regulating metamorphic development are well conserved, and RNAi experiments inform on 
key roles of 20-hydroxyecdysone, juvenile hormone, insulin, and decapentaplegic signals in 
regulating plasticity. Our analyses reveal a high level of sequence identity in genes between 
the American cockroach and two termite species, advancing it as a valuable model to study the 
evolutionary relationships between cockroaches and termites. 
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Abstract 
Juvenile hormones (JHs) and molting hormone (MH) play important roles in regulating a 
number of physiological processes in arthropods. Many analytical techniques have been used 
to quantify JH and MH, respectively. The QuEChERS (quick, easy, cheap, effective, rugged, 
and safe) is a type of sample preparation method which was first reported in pesticide 
multiresidue analysis by Anastassiades et al. in 2003. Recently, it has been studied widely, and 
used by many governments and organization laboratories for the determinationof pesticide 
residues in vegetables, fruits and many other sampleswith complicated matrices. In this study, 
we reported a method which can detect both JHs and MH. A modified QuEChERS method 
with Captiva EMR-Lipid was performed for sample preparation and purification. A method for 
rapid quantitation JHs, methyl farnesoate, farnesoic acid and 20-hydroxyecdysone has been 
developed using UPLC-MS/MS. This approach has proven to be useful to evaluate the 
concentration of those hormones in arthropods, and may be used in the future to foster studies 
in screening of JH inhibitors and the study of inhibitory mechanisms. 
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Abstract 
G-protein coupled receptors (GPCRs) constitute the largest family of transducing cell 
surface proteins, and are integral to cell communication via an array of 
ligands/neuropeptides. Molt-inhibiting hormone (MIH) is a key neuropeptide that controls 
growth and reproduction in crustaceans by regulating the molt cycle. It inhibits ecdysone 
biosynthesis by a pair of endocrine glands (Y-organs; YOs) through binding a yet 
uncharacterized GPCR, which triggers a signaling cascade, leading to inhibition of the ecdysis 
sequence. When MIH release stops, ecdysone is synthesized which lead to a molting event. 
Transcriptome of the blackback land crab Gecarcinus lateralis YOs across molt was utilized 
in this study to curate the list of GPCRs and their expression in order to better assess which 
GPCRs are involved in the molt process. Ninety-nine G. lateralis putative GPCRs were 
identified including 49 as class A (Rhodopsin-like receptor), 35 as class B (Secretin receptor), 
and 9 as class C (metabotropic glutamate). Phylogenetic analysis of class A GPCRs identified 
neuropeptide GPCRs, including those for Allatostatin A, Allatostatin B, Bursicon, CCHamide, 
FMRFamide, Proctolin, Corazonin, Relaxin, and the biogenic amine Serotonin. Three GPCRs 
clustered with recently identified putative CHH receptors (CHHRs), and differential expression 
over the molt cycle suggests that they are associated with ecdysteroidogenesis regulation. An 
LGR3 receptor, orthologs of receptors that were found to be involved in molt regulation in 
insects, were also identified. Two putative Corazonin receptors showed much higher 
expression in the YOs compared with all other GPCRs, suggesting an important role 
in molt regulation. 
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Abstract 
The whiteleg shrimp Litopeneaus vannmei (L. vannmei) is a predominant aquaculture shrimp 
species in worldwide. Advances in selective breeding have accelerate the development of L. 
vannmei aquaculture. Recently, the Genome Wide Association Studies (GWAS) and Genomic 
Selection (GS) method has been applied in aquaculture with the development of high 
throughput SNP genotyping method. For L. vannmei, the molecular breeding was restricted by 
the lacking of cost-effective SNP genotyping method. In the past few years, we have developed 
high throughput SNP genotyping methods L. vannmei. Based on the assembled genome 
sequence and genome resequencing data, we developed a 600K SNP chip in which almost 
200K SNPs were located in the protein coding region. For the median density SNP genotyping, 
we developed a 2b-RAD genotyping method which a total of 23,049 SNPs were successfully 
genotyped. In order to provide a cost effective method for molecular breeding, we also 
developed an efficient genotyping method based on amplicon sequencing, a total of 508 
amplicons containing the growth, sex, immune gene and genome evenly distributed markers 
were designed. Based on the different genotyping method, we have performed GWAS and GS 
for growth traits and disease resistance trait. Several growth related genes and disease 
resistance genes against Vibrio parahaemolyticus were identified. The developed SNP 
genotyping method and identified genes traits associated will be useful for the molecular 
breeding in L. vannamei. 
 
[The present work was supported by National Key R&D Program of China (2018YFD0901301) 
and National Natural Science Foundation of China (31830100).] 
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Abstract 
The phylum Arthropoda contains the largest number of described living animal species, it’s 
important to understand their biology and evolution. Our recent studies focused on their 
specialized hormonal system (e.g. sesquiterpenoid hormones) and microRNAs. First, we 
categorized the hormonal pathway genes in various non-insect arthropod genomes. Further, we 
demonstrated how microRNAs regulate the sesquiterpenoids production in Drosophila and 
identified a conserved set of microRNAs interacted with the rate-determining biosynthetic 
enzyme and receptor of sesquiterpenoids in different arthropods. This study suggests that 
microRNAs play conserved roles in the post-transcriptional regulation of genes in 
sesquiterpenoid hormonal system across the Arthropoda, which subsequently contribute to the 
evolution of this most diverse animal phylum. In another hand, we investigated a microRNA 
cluster that arose and conserved in the drosophilid lineages to shed light on the evolution of 
microRNA clustering. Overexpression of the whole cluster caused leg shortening, while 
expression of individual ancient microRNA member only resulted in normal phenotype. But 
either the expression of several ancient microRNAs together or recently evolved clustered 
microRNAs can recapitulate the leg shortening phenotypes. Further, transcriptomic analyses, 
qPCR validation, overexpression and loss-of-function mutants indicated that down-regulation 
of leg patterning genes in generation of the leg-shortening phenotype. This study demonstrates 
the importance of microRNA clustering where new members can reinforce the selections on 
both the flanking sequences (i.e. regulatory polycistronic promoter in controlling expression 
level) and the gene regulatory networks of existing microRNA.  
 
[These works were supported by RGC ECS grant 24100015, GRF grant 14103516 and TUYF 
Charitable Trust 6903957.] 
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Abstract 
Horseshoe crabs amoebocyte cells degranulates to form a gel clot when in contact with 
endotoxins/Lipopolysaccharide (LPS) that are cellular constituents of gram-negative bacteria. 
This phenomenon is the basis of both Horseshoe crab immune system and detection of 
endotoxin in biologicals. Present study investigates the quality of amoebocyte cells in 
Tachypleus gigas pre and post bleeding under captivity. Wild and captive horseshoe crabs (5 
months captivity) were bled in 6 anticoagulant formulations (A, B, C, D, E and F). Experiments 
were carried out in triplicate using a total of 18 T. gigas (3 crabs for each anticoagulant 
treatment) to determine cell viability and density. No profound difference in cell density 
observed between captive and wild crabs with the mean value of 1.1×107 cells/mL and 
1.167×107 cells/mL, respectively. while, the cell viability of captive group was significantly 
lower than the wild crabs (P<0.001). Cell viability of captive group in anticoagulant A, B, C, 
D, E, F were 40%, 52%, 58%,11%, 18%, 39%, respectively. Whilst, cell viability of wild crabs 
were 80%, 84%, 86%, 36%, 45%, 54%, respectively. The anticoagulant formulations had 
varying capabilities in maintaining cell viability with formula B and C being significantly 
better than the rest (P<0.001), however, no significant difference between Formula B and C 
was noted. This was attributed to the various components in the anticoagulant formulations 
such as the buffering and chelating agent used. We conclude that the captivity has negative 
effect on the amoebocyte viability. Anticoagulant formulation is crucial to determine the 
hemolymph profiling of xiphosuran arthropods.  
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Abstract: 
Crustacea, particularly Decapoda, contains many economically important species, such as 
shrimps and crabs. Crustaceans exhibit enormous (nearly 500-fold) variability in genome size, 
and also exhibit complex body plans and novelties. However, limited genome resources are 
available for investigating these species. Here, we reported the low-coverage genome 
sequencing and draft assembly of three economically important shrimp species, Exopalaemon 
carinicauda, Marsupenaeus japonicus and Penaeus monodon. E. carinicauda possesses a large 
complex genome (5.73 Gb), with size twice higher than those of many decapod shrimps. As 
such, comparative genomic analyses were implied to investigate factors affecting genome size 
evolution of decapods. Ultimately, the burst of transposable elements, especially 
retrotransposons, was determined as the major factor influencing genome expansion. Both 
recent (Jockey and Gypsy) and ancestral (DIRS) originated retrotransposons responsible for 
the genome evolution. The genome assembly, a total length of 1.94 Gb and 2.04 Gb in M. 
japonicus and P. monodon, respectively, covers more than 97% of coding regions. A great 
many simple sequence repeats (SSR), which account for about 10% of the genome, was also 
identified in the two genomes, which was similar to Litopenaeus vannamei, but significantly 
more than that of other crustaceans. Therefore, the expansion of SSRs may stem from the 
common ancestor of the penaeid shrimp. By virtue of their special mutational and functional 
qualities, SSRs play a major role in generating the genetic variation underlying adaptive 
evolution. This study suggests repetitive elements play important roles in genome size 
evolution and adaptive evolution of decapod shrimps. 
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Abstract 
Order Decapoda consists of more than 8,000 species of crustaceans (phylum Arthropoda) that 
include shrimps, lobsters, crayfish, crab.... Despite their importance in terms of economic as 
well as ecological value, decapod crustacean’s neuropeptidergic components are currently not 
well characterized. The advancement of next generation sequencing technology has given the 
research community a tool to predict neuropeptides with an unprecedented pace. On the 
contrary, for neuropeptide’s receptors, specifically G protein-coupled receptors (GPCRs), the 
characterization process is hindered due to the complexity of their structure. The traditional 
approach using molecular phylogenetics has several weaknesses including (1): manual curated 
GPCRs list that might bias the result, (2) is time and computationally demanding in increment 
of data size. In the current study, we present a hybrid approach of clustering and phylogenetics 
analysis to annotate the putative GPCRs in 10 different decapod species including Cancer 
borealis, Carcinus maenas, Cherax quadricarinatus, Eriochier sinensis, Gecarcinus lateralis, 
Homarus americanus, Nephrops norvegicus, Palinurus ornatus, Penaeus monodon, and 
Procambarus clarkii. This approach included clustering of GPCRs based on similarity, then 
validating the results at a finer resolution using phylogenetic analysis. A web browser that 
allow data mining (which includes the sequence of GPCRs, expression pattern, as well as gene 
ontology annotation) is also presented. This study provides a framework to further understand 
the roles of GPCRs in decapod crustaceans. Given that identification and annotation of GPCRs 
is hindered by the complexity of this large gene family, our hybrid approach can streamline 
further discovery at a greater pace and higher accuracy. 
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Abstract  
Historically, there has been a schism in the study of clam shrimp. Biologists and paleontologists 
who studied clam shrimp approached their work with different methods and different questions. 
The two groups largely did not interact—leading to different sets of taxonomy depending on 
whether one was dealing with fossil or modern species. The different taxonomic systems were 
based on different characters—carapace characters for fossil species, appendage and tail 
characters for modern species—making synthesis between the two systems difficult. Growth 
lines have proven to be a poor taxonomic character, and appendage characters are not preserved 
in fossils. A possible way forward for uniting the different phylogenetic systems may be found 
in carapace ornamentation. Unfortunately, carapace ornamentation has been little studied in 
modern clam shrimp, and its genesis is not well understood. Problems remain in how we 
delineate the stem group to the modern three orders. 
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Abstract 
In the last few years, phylogenetic studies have helped us to better understand and to revise the 
systematics of Spinicaudata. Most of the effort, however, was directed to the Limnadiidae for 
which several new genera have been described. Here we present the most species-rich 
phylogenetic analysis of Spinicaudata to date based on four molecular markers (COI, 16S, 28S 
and EF1α). We particularly focus on the Leptestheriidae and Cyzicidae. Of Leptestehriidae we 
included species of Leptestheria, Eoleptestheria and Magrebestheria and our analyses nicely 
support the monophyly of this taxon. As in already indicated in previous studies, Cyzicidae is 
paraphyletic with regards to Leptestheriidae. The relationships within Cyzicidae are 
complicated. Some Cyzicus species nest within Ozestheria, suggesting that the overall 
classification and systematics of Cyzicidae require thorough revision. An additional 
transcriptome-based data set, including a smaller subset of species, was used to date crucial 
nodes in spinicaudatan evolution. 
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Abstract 
Eulimnadia and Paralimnadia are both strongly supported, monophyletic limnadiid lineages 
based on molecular studies. However, defining the two taxa morphologically relies on the 
presence/absence of a subcercopodal spiniform projection; otherwise there is considerable 
overlap and confusion in morphological characters between the two. The most discriminatory 
of these characters are examined here and applied to Australasian species. As a result, five 
Eulimnadia species are transferred to Paralimnadia.  These characters are then applied to world 
Eulimnadia species and other limnadiid genera which share key features with Eulimnadia.  
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Abstract 
The monophyly of Branchiopoda is strongly supported by recent molecular studies, but the 
exact phylogenetic relationships within the clade remain uncertain. For example, the 
monophyly of Diplostraca (Laevicaudata, Spinicaudata, Cyclestherida, Cladoceromorpha) is 
rather strongly supported morphologically but the available molecular data provide conflicting 
results. Notostraca sometimes appeared as an ingroup of Diplostraca in previous studies 
whereas recent transcriptomic work seemingly showed support for Diplostraca. The current 
wave of next-generation sequencing (NGS) methods is opening new venues to study the 
evolution of this group at the genome level, but so far there is no genomic assembly available 
for Laevicaudata or Cyclestherida clam shrimps in public databases. We report here the first 
genome sequencing and assembly of representatives of both taxa using an NGS approach. The 
presence of a set of 1044 conserved genes was used to assess completeness of the assembled 
genomes, suggesting that most of the genome was retrieved for both Laevicaudata (>95%) and 
Cyclestherida (>80%). A comparison of relevant genomic parameters (e.g. genome size, GC 
content, repetitive DNA and gene duplications, etc) was carried out. The contigs obtained were 
also used for functional annotation of several gene families, producing new data that will be 
useful for the study of taxonomy, phylogeny and ecology of clam-shrimps and for a better 
understanding of the evolutionary biology of this ancient group. 
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Abstract 
The clam shrimp suborder Laevicaudata Linder, 1945, sometimes called “smooth clam 
shrimps”, is a small group of ~40 described species divided in three genera namely, Lynceus 
Müller, 1776 (holding most species), Lynceiopsis Daday, 1912, and Paralimnetis Gurney, 1931. 
Despite being globally distributed, their seasonally astatic freshwater habitats make the group 
challenging to study as the stochastic nature of these habitats causes difficulties obtaining 
(fresh) material. A number of taxonomical contributions, the first by Daday (1927), have 
revised and described several laevicaudatan species. However, the evolutionary systematics of 
the group has been studied in very little detail, its diversity is underestimated, and there have 
been virtually no attempts to address higher-level relationships within Laevicaudata. Thanks 
to museum loans, donations, collecting trips, etc. we have gathered significant material and 
carried out detailed studies on multiple species. Here we revise the classification of 
Laevicaudata based on new morphological and molecular data. The first multi-locus molecular 
phylogeny of Lynceus is presented and thorough morphological studies on a greater number of 
taxa, including Paralimnetis and Lynceiopsis, are discussed. 
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Abstract 
Clam shrimps are large branchiopod crustaceans with laterally compressed bodies enclosed by 
a bivalved carapace. The fossilized partial soft parts of clam shrimps are very rare in the 
geological records. Clam shrimp fossils are commonly preserved as calcium phosphate 
carapaces, or the external or internal moulds of carapaces. This means that the classification 
theme of extant clam shrimps, basing mainly on soft body structures, cannot be directly 
applicable for fossil clam shrimp. The classification of the fossil clam shrimps is mainly based 
on the carapace characters, such as the carapace outline, position and size of the umbo, the 
number and frequency of growth lines, the presence and nature of radial carinae and costae, 
and the fine ornamentation patterns on growth bands. In this work a short review has been 
made on the Chinese systematic framework for fossil clam shrimps, which have been 
accommodated in four suborders: Laevicaudata Linder, 1945, Spinicaudata Linder, 1945, 
Estheriellina Shen, 2003 and Leaiina Kobayashi, 1972. And a case study for the clam shrimp 
fauna from the lower Upper Jurassic Tiaojishan Formation at Linglongta of western Liaoning, 
northeastern China. 
 
 [The present work was supported by research grants from National Natural Science 
Foundation of China (No. 41572006) and Strategic Priority Research Program of Chinese 
Academy of Sciences (No. XDB26010302).] 
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Abstract 
In Southeast Asia clam shrimps primarily occur in seasonally astatic wetlands, including 
temporary wetlands, rice paddies, roadside ditches and water buffalo wallows. We conducted 
widespread, intensive surveys for clam shrimps (Spinicaudata, Laevicaudata and Cyclestherida) 
across Thailand. A total of 8 taxa were recorded. Three new species [Cyzicus pilosus Rogers, 
Thaimuangphol, Saengphan & Sanoamuang, 2013, Eulimnadia khoratensis Rogers, Dadseepai 
& Sanoamuang, 2016 and Leptestheria serracauda Rogers, Dadseepai & Sanoamuang, 2016] 
and two new records [Eulimnadia indocylindrova Durga Prasad & Simhachalam, 2004, E. 
compressa (Baird, 1860)] of spinicaudatan clam shrimps were reported. Two new species of 
laevicaudatan clam shrimps have been identified; namely, Lynceus spinimanus Rogers, 
Saengphan, Thaimuangphol & Sanoamuang, 2016 and Lynceus planifascius Rogers, 
Saengphan, Thaimuangphol & Sanoamuang, 2016. This is the first report of Laevicaudatans 
from Southeast Asia. In addition, one species of Cyclestherid clam shrimps, Cyclestheria 
hislopi (Baird, 1859), has been recorded. It is obvious that much work needs to be done for 
clam shrimp diversity in Thailand and Southeast Asian countries. We remain confident that 
new taxa and new records remain to be discovered in this region. 
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Abstract 
Spinicaudatan clam shrimp systematics has been a moving target for more than a century, 
particularly at higher taxonomic levels. Traditionally used character such as carapace 
ornamentation, form and number of growth lines, head shape, number of antennomeres, dorsal 
armature, and general form of the limbs have been demonstrated time and again to be highly 
plastic and unreliable to define taxa. Various characters used across the literature are reviewed 
and their reliability discussed. This is contrasted to the fossil literature which heavily relies 
upon carapace characteristics due to preservation limitations. Taxonomic implications are 
examined. 
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Abstract 
Assessing morphological variability in fossil spinicaudatans is challenging. Morphogroups 
often correlate with distinct lithologies and can be variously interpreted as evolution or 
ecophenotypic variability (after having considered other sources of size and shape variation). 
To evaluate these contrasting interpretations, we require a sound understanding of intraspecific 
variability in extant species. We therefore designed rearing experiments following hypotheses 
based on palaeontological observations. Carapace growth of various Middle Jurassic to Early 
Cretaceous species of eastern Asia responded to population density and diversity, with lower 
densities and higher diversities triggering fast growth. The proposed density effect has been 
corroborated by rearing experiments involving two extant species: Eulimnadia texana and 
Eocyzicus argillaquus. Fourier shape analysis revealed that carapace shape of low-density 
populations is significantly different from that of higher-density populations, while carapaces 
of the latter seem to converge on a particular shape. The response of size to density follows a 
natural log relationship. In addition, we identified a strong temperature effect on both size and 
shape for E. texana; 95% confidence intervals of hermaphrodite shapes reared under 
temperatures of 20°C and 29°C, respectively, do not overlap while intermediate temperatures 
yield intermediate morphologies. Our results of strong temperature and, perhaps less intuitive, 
population density effects on carapace size and shape in extant species imply a considerable 
amount of ecophenotypic variability in Spinicaudata and impact our understanding of fossil 
taxonomy and palaeoecology. 
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Abstract 
Paleontological usage of the term ‘Conchostraca’ circumscribes a group that includes total 
group diplostracans minus the total group cladocerans. This group therefore includes the total 
group laevicaudatans, spinicaudatans, and cyclestherids. ‘Conchostraca’ as a term is 
paraphyletic, but necessary as discerning the crown-group from the stem-group in early 
diplostracans fossils is challenging.  
Laevicaudatans have a published record in the Permian and possible soft-part preservation 
known from the Jurassic. However, owing the character-poor nature of these fossils, it is 
impossible to tell if they represent crown-group or stem-group laevicaudatans. Spinicaudatans 
have a rich record of carapaces. The earliest known total group spinicaudatans come from the 
Devonian (though there is reference to some possible late Silurian fossils). The leaiids are an 
enigmatic extinct diplostracan lineage thought to be closely related to the spinicaudatans. They 
have a record that extends from the Devonian to the Triassic. Cyclestherids have an enigmatic 
fossil record. There are no examples of cyclestherids preserved with soft-parts, so the only 
character used to assign fossils to this lineage is the shape of the carapace. According to that 
metric, cyclestherids have a record that begins in the Devonian.  
‘Conchostracans’ are largely missing from the Cenozoic fossil record. Surprisingly, despite the 
conservative ecology of modern ‘conchostracans’, there are marine records of ‘conchostracans’. 
Exceptionally preserved ‘conchostracans’ are found in the Paleozoic and Mesozoic. 
Unfortunately, exceptionally preserved fossil clam shrimp do not preserve enough detail to 
meaningfully compare them to modern taxa. 
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Abstract 
China is a vastly diverse geographical area of 9.6 million square kilometers. The varied 
geographical landscapes produce high biodiversity. the history of extant Chinese clam shrimp 
research may be divided into three phases. The first phase is from to 1886 to 1948, Simon, 
Daday, Sars, and Uéno published many new species this period. The second phase is from 1941 
to 1984, with only one new species published in 40 years by Zhang et al. The current phase is 
from 1985 to the present. One extant new genus and thirteen new species have been reported 
or described from China by Hu, Shen & Dai, and Shu et al. Around 26 currently recognised 
clam shrimp species and more than 38 species names have been published from China. The 
confusion of species identity creates confusion and has hampered research. A comprehensive 
literature review of extant Chinese clam shrimp diversity demonstrates only 14 valid species 
probably occur. However, a proper systematic revision based upon quantitative surveys and 
specimens is needed. 
 
[The present work was supported by the Applied Taxonomic Research Center of Khon Kaen 
University, Thailand and the National Natural Science Foundation of China (31702011)] 
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Abstract 
Investigation of sexual regulation in Eriocheir sinensis is important because of sex-dimorphism 
in its growth traits. First, we performed the transcriptome analysis in embryonic development 
stage of Chinese mitten crab. Heatmap based on the RPKM value of 31 sex-related unigenes 
indicated that these genes were clustered into two branches during five embryonic development 
stages. To reveal the expression of sex-related genes from male or female, sex-specific markers 
were successfully developed based on resequencing data and confirmed by multi-individuals. 
The analysis of resequencing data also showed most sex-specific region focused on LG60, 
which was the same as the suggested from our high density linkage map. As an important gene 
in male sexual differentiation in crustaceans, the pathway of insulin-like androgenic gland 
hormones (IAG) secretion was proposed to start with the binding of sex-related hormones with 
Mth2 and Dop2Rs on plasma membrane of AG cells. Together with the identified tyrosine 
kinase receptors InRs (insulin-like receptor), the secreted EsIAG might enhance its own 
transcription through a positive feedback loop to maintain the extremely high expression of 
EsIAG in AG cells. These results could provide a background information for further 
investigation in the sexual development pathway of Eriocheir sinensis. 
 
[This research was supported by National Key R&D Program of China (2018YFD0900303).] 
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Abstract 
Lead (Pb) causes a series of toxic effects in aquatic organism. In order to understand the toxic 
mechanisms of Pb on the male reproduction system of the freshwater crab Sinopotamon 
henanense, which were exposed to different Pb concentrations (0, 3.675, 7.35, 14.7, 29.4 and 
58.8 mg/L) for 3, 5 and 7 d, respectively. The results showed that:  
1. Acute Pb exposure led to harmful effects at the cellular level of testes and accessory glands 
in S. henanense, which are most likely linked to Pb-induced oxidative stress. Meanwhile, it is 
speculated that Pb may be toxic to the testes and the accessory glands of the crab by decreasing 
activities of ACP. 
2. Pb could induce ROS as well as apoptosis of testes, and that the apoptotic process occurs 
through the mitochondrial caspase-dependent pathway. 
3. Pb destroyed the function of accessory gland in sperm acrosome reaction induction, which 
was associated with the increasing of ROS and PCO content. 
4. The results indicated Pb exposure lead to sperm quality decline, which is associated to the 
oxidative damage of sperm, and Ca2+ channels are the likely entry pathways of Pb into the 
sperm of the freshwater crab S. henanense. 
 
[The present work was supported by a research grant (project no. 31672293) from the  National 
Nature Science Fund, China.] 
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Abstract 
Many studies have confirmed that VIH inhibits vitellin synthesis in ovarian tissue. However, 
up to date, the mechanism of transcriptional regulation on expression of VIH gene has not been 
reported in crustaceans. In this project, the 5’ upstream regulatory sequence of SpVIH gene was 
cloned. The core transcriptional start region was located within -203 bp - +213 bp. Sequential 
deletion assays using luciferase reporter gene in HEK293FT and SF9 cells revealed that the 
possible promoter activity regions presented between pSpVIH-4 and pSpVIH-6. The site-
directed mutagenesis of Sox9/Oct4/Oct1 binding site of pSpVIH-4 and T3R-alpha/Oct1/Pit-1a 
binding site of pSpVIH-5 was created. The results demonstrated that the Sox9/Oct4/Oct1 may 
be the essential positive transcription factors and T3R-alpha /Pit-1a may be the negative 
transcription factors. The presence and function of Oct1/Oct4/Sox9 binding sites were further 
validated by EMSA method and BIAcore analysis. Utilizing the LC-MS/MS system, the 
binding proteins recovered from EMSA and BIAcore contained Oct4 and SoxE subfamily 
members were identified. The full length cDNAs of SpSoxE, SpSox14, SpSox14b, and SpSox21 
were obtained. The expression profiles of the four genes in tissues, embryogenesis, and gonadal 
development were analyzed. Additionally, the gene expression profiles of Oct4 and Oct1 which 
are a class of important transcription regulatory factors were also studies. The completion of 
this project will help us to elucidate the molecular mechanism of transcriptional regulation of 
vih in S. paramamosain. It will also help us to develop new reproduction regulation techniques 
for crab aquaculture. 
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Abstract 
The X-organ--sinus gland (XO-SG) complex is regulating center of endocrinology in 
Crustacean. CHH-family members are produced and secreted to play a key role in the 
regulation of a variety of important physiological processes, such as molting, reproduction, 
carbohydrate metabolism, pigment migration, and osmoregulation. Therefore, XO-SG 
complex has received most attention all the time.  
Chinese mitten-handed crab (Eriocheir sinensis) is one of the most important economical 
valuable crustacean in China. The studies of secretory and regulatory mechanism of 
neuropeptides in the XO-SG complex were conducted in single cells by detecting the 
membrane capacitance after immunolocalization and culture of MTXO neurosecretory cells in 
the eyestalk of cultured crab. The main results as below: 1. The membrane capacitance 
measurement hold true in monitoring secretion activity. 2. Calcium coupled stimulation and 
secretion in the neurosecretory cells. 3.γ-aminobutyric acid (GABA) and glutamic acid (Glu) 
could control the excitability and secretion through activating inhibiting receptor, oppositely 
5-HT evoked the excitability and secretion in the cell type A and cell type B. 4. Several steroids 
Could affect excitation and secretory activity in the MTXO cells. Furthermore, we found that 
cholesterol and ecdysterone showed inhibition on the neuropeptide secretion, and cholesterol 
showed inhibition on excitability and secretion through decreased the size of ICa in cultured 
cell type B. 
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Abstract 
How the developing embryos protect themselves from pathogen attacks before the immune 
system is fully mature remains poorly understood in crabs. Here, we demonstrate that protein 
extracts prepared from new fertilized eggs of Eriocheir sinensis and Portunus trituberculatus, 
two important commercial crabs in China, could exhibited remarkable agglutination activity 
and bactericidal effect against Gram-negative bacteria Vibrio alginolyticus and Escherichia 
coli and fungus Pichia pastoris. Pre-incubation of anti-C3 antibody with protein extracts from 
fertilized eggs was able to reducing the antimicrobial activity. This was further supported by 
the reduced antimicrobial activity after heating egg protein extracts, suggesting the existence 
of maternally-derived complement components. Chelation experiment showed that addition of 
EDTA to remove Mg2+ with the egg protein extracts, which can inhibit the alternative pathway, 
induced little decrease in the antimicrobial activity. In contrast, pre-incubation of EGTA to 
remove Ca2+ from the egg protein extracts, which can inhibit the lectin pathway, leaded to a 
substantial reduction of the antimicrobial activity, and saturation of the chelator with Ca2+ was 
capable of restoring the antimicrobial activity, but not by addition of Mg2+. The mRNAs of 
several mannose-binding lectin, ficolin and α2M genes, which is involved in lectin pathway, 
existed in the crab fertilized eggs with high levels. All findings indicate that the maternal 
complement components operating via the lectin pathway play important roles in immune 
defense of crab eggs.  
 
[This research was supported by National Key R&D Program of China (2018YFD0900303 and 
2018YFD0901304) and National Natural Science Foundation of China (41776159).] 
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Abstract 
The Chinese mitten crab Eriocheir sinensis is an important aquaculture species in China. The 
major natural habitats are distributed in the drainage basins of Liaohe, Huanghe, Yangtze, 
Oujiang and Minjiang rivers. Although the Yangtze population of E. sinensis is anecdotally 
considered to have better culture performance than the other populations, there is little 
information to compare population genetics and culture performance. Based on mitochondrial 
DNA (mtDNA) cytochrome oxidase subunit I (COI), cytochrome b (Cyt b) and microsatellite 
marker (SSR), the levels of genetic differentiation were low among five populations. There 
was no significant correlation between the genetic differentiation and geographic distance of 
five populations from five river basins, and haplotype network diagram indicated that there 
may exist genetic hybrids of E. sinensis from different river basins. The variation among five 
populations only accounted for 0.1%, which indicated the low divergence was existed among 
the populations (FST<0.05). Population genetic structure analysis showed that the individual 
genetic compositions of each population were miscellaneous for five populations, which led to 
impossible division for the theoretical number of populations. Overall, Yangtze population had 
the highest specific growth rate, highest percentage of large crabs, while onset of puberty 
molting and gonad development was earliest in the Liaohe population. Yangtze population had 
the highest yield and lowest feed conversion ratio (FCR). In conclusion, the five populations 
have the highly genetic diversity, and Yangtze population had the best culture performance 
among five populations. 
 
 [The present work was supported by a Key R&D Program (No. 2018YFD0900100) from 
Ministry of science and technology of China and a special fund (No. CARS-48) of Chinese 
Agriculture Research System from Ministry of Agriculture of China] 
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Abstract 
White spot syndrome virus (WSSV) is a major pathogen and caused a great ecnomic loss in 
shrimp aquaculture. Although great efforts have been undertaken to characterize the virus 
disease during the last over twenty years, there are still lack of effective methods to prevent or 
cure it. Identification of host genes involved in WSSV replication will help in unravelling the 
repertoire of host genes relevant to WSSV infection. HSP70 was found significantly down-
regulated in naturally WSSV-infected Fenneropenaeus chinensis. Artifical infection 
experiment showed that the HSP70 gene demonstrated different expressional pattern at 
different sampling point. after injecting with WSSV suspension. Knockdown of the expression 
of HSP70 in WSSV-infected Fenneropenaeus chinensis reduced the copy number of WSSV 
and delayed the virus prolification. This study will be helpful to control the disease in shrimp 
caused by WSSV. 
 
[This work is supported by the following grants: Tianjin Key Technology Research Program 
(14ZCZDNC00007), Innovation Team of Tianjin Aquatic Technology System 
(ITTFRS2017007)] 
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Abstract 
White spot syndrome virus (WSSV) is a dangerous threat to shrimp farming that also infects a 
wide range of crustaceans. To unravel the molecular mechanism of the surface protein-protein 
interactions between WSSV and host, we used biotinylated WSSV envelop proteins as baits 
for capturing gill cell membrane protein of Litopenaeus vannamei. In this study, a novel WSSV 
binding protein, BiP (immunoglobulin binding protein) was captured and identified. Multiple 
techniques, such as Pull-down, Co-IP and immunofluorescence co-localization, were used to 
confirm the binding of WSSV to LvBiP on the cell surface of shrimp. The cell-binding ability 
of WSSV was notably decreased when the cell membrane was blocked with anti-LvBiP serum 
or rLvBiP. It was furtherly found that WSSV bound to LvBiP via envelop proteins VP68 and 
VP95, which could reduce the affinity between WSSV and LvBiP. In the shrimp infection test, 
early injection of rLvBiP, anti-LvBiP serum or knockdown of the LvBiP using RNAi could 
significantly protect shrimp from WSSV infection. Taken together, the results indicated that 
LvBiP, is a novel host factor involved at the step of attachment of the WSSV to the host cells.  
 
[The present work was supported by the National Natural Science Foundation of China (No. 
31402322).] 
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Abstract 
Dragon fruit oligosaccharide (DFO) is a prebiotic, which is not digested by gastric enzymes of 
animals. In this study, we aimed to clarify the effects of DFO on immune related gene 
expression, superoxide dismutase (SOD) activity and lipid peroxidation in Daphnia magna. 
The 10-day-old D. magna were treated with 0, 9, and 27 mg/l of DFO for 85 hours, then the 
expressions of Toll1, Toll2, Toll3, Toll4, Toll5, Toll6, Toll7, NOS1, NOS2, Pelle, and MyD88 
were observed. The levels of SOD activity and lipid peroxidation were also investigated. The 
results showed that the expressions of Toll2, Toll3, NOS2 and MyD88 genes were significantly 
increased, when D. magna were treated with 9 and 27 mg/l DFO. Toll1 expression was 
increased in treatment of 9 mg/l DFO. However, the levels of SOD activity and lipid 
peroxidation were not significantly different among all treatments. Our results suggested that 
DFO have the ability to stimulate innate immune in D. magna 
[The present work was supported by a research grant from Science Achievement Scholarship 
of Thailand, SAST]  
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Abstract 
The deep-sea caridean shrimp genus Heterocarpus consists of 30 species in the world and nine 
are present in Taiwan. Larval development in deep-sea shrimps is rarely known and there are 
only four species in Heterocarpus with their morphology described. The present work 
successfully hatched and cultured the first three zoeal stages of H. fascirostratus for the first 
time. The larvae reached the third zoeal stage nine days after hatching, under the water 
temperature of 21±1℃. Although members of Heterocarpus have rather different appearance 
and often separated in many species groups, the early zoeal morphology of H. fascirostratus 
follows the general developmental pattern of pandalid larvae: Z1- Eyes sessile and having three 
pairs of maxillipeds. Z2- Eyes stalked and first pereiopods developed. Z3- Antennule peduncle 
segmented, uropods with exopods. The main differences amongst the larvae of the species in 
Heterocarpus are body size, spines on the anteroventral margin of carapace and the endopod 
setation of third maxilliped. 
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Abstract 
The “eyestalk-androgenic gland (AG)-testis” endocrine axis is involved in male sexual 
differentiation of crustaceans and the insulin-like androgenic gland hormone (IAG) plays a 
central role in this axis. In the present study, two crustacean hyperglycemic hormone (CHH) 
genes (LvCHH1 and LvCHH2) with differential expressions between males and females and 
their putative receptor (LvGC) were identified in Litopenaeus vannamei. Sequence analysis 
revealed that LvCHH1 and LvCHH2 were CHH subfamily I members and LvGC was a 
membrane-bound guanylate cyclase. Tissue distribution analysis showed that they were all 
differentially expressed in eyestalks and gonads of males and females. Knockdown of either 
LvCHH1 or LvCHH2 by injection of their double strand RNA (dsRNA) could increase the 
expression level of LvIAG, while injection of recombinant protein rCHH1 or rCHH2 could 
decrease LvIAG expression, indicating that LvCHH1 and LvCHH2 are inhibitory factors of 
LvIAG expression. RNAi, overexpression of LvCHH1 and LvCHH2 could regulate the 
expression of LvGC at transcriptional level. Yeast two-hybrid analysis showed that both 
LvCHH1 and LvCHH2 had interactions with LvGC. Further analysis showed that knockdown 
of LvGC could also increase the expression of LvIAG These data suggest that LvGC is the 
receptor of LvCHH1 and LvCHH2 and they are all involved in male sexual development by 
regulating LvIAG expression. The present data provide new evidence to support the hypothesis 
that the “eyestalk-AG-testis” endocrine axis plays key roles in regulating male sexual 
development in crustacean. 
 
[This work was supported by National Natural Science Foundation of China Grants 
31461143007 and 31302171 and the Blue Life Breakthrough Program of LMBB (Grant 
MS2017NO04) of Qingdao National Laboratory for Marine Science and Technology, China.] 
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Abstract 
BTB (Broad-complex, Tramtrack and Bric-a-brac) protein exists widely in nearly all 
Eukaryotes, which contains at least a conserved BTB domain at the N-terminal and plays 
critical roles in transcriptional regulation and chromatin remodeling. However, the study of 
BTB family genes is very scarce in crustaceans. By analyzing the genome and transcriptome 
sequences, we found at least 69 BTB family genes in the genome of the Pacific white shrimp 
Litopenaeus vannamei. They include 52 Br-C (Broad-Complex), 1 Tramtrack, 2 Bab (Bric-a-
brac), 3 Kelch and 11 Lola (longitudinals lacking protein) genes. Comparisons with other 
arthropods, the BTB gene has expanded significantly in shrimp genome. Br-C is the important 
transcription factors induced by ecdysone, it regulates gene expressions during metamorphosis. 
Among 52 Br-C genes, 10 were high homology to Drosophila broad Z1/2/3/4 and the other 42 
might be shrimp specific. There are 5 Br-C gene clusters locating in the shrimp genome. In the 
early development, some of Br-C genes are maternal, and many of them begin expression in 
nauplii. They express in different tissues and most were high and differential expression during 
molting stages. It suggests that they have multiple functions. The shrimp Tramtrack and Bab 
genes mainly express during early development, and the Kelch genes express very extensively. 
The Lola genes are high expression in nerve tissue and gonads. We speculated the expanded 
of Br-C genes might be related with the intensified ecdysone signal pathway for regulating 
frequent molting, and the Lola genes might be related with the developed nerves system of 
shrimp. 

 
[This work was supported by the National Natural Science Foundation of China (31672632) 
and National key research and development program (2018YFD0900103), China.] 
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Abstract 
Temperature is a physical factor that affects to physiological processes in organisms and 
toxicity of chemicals. ZnO is widely used as a catalyst in industry, which causes contamination 
in aquatic ecosystem. This study aimed to investigate chronic toxicity of ZnO under different 
temperatures and concentrations by using Daphnia magna as a model organism. The results 
showed that higher concentration of ZnO inhibited the growth, first clutch eggs and number of 
juveniles at both 23°C and 28°C. Moreover, higher temperature inhibited the growth and 
number of juveniles. The chemical resistant increased, since the activity of detoxification was 
increased at high temperature. We also observed the levels of malondialdehyde (MDA) in D. 
magna treated with ZnO. At higher concentration of ZnO, lipid peroxidation was induced to 
increase MDA level in D. magna. Higher temperature also increased MDA level due to 
temperature raises up oxidative stress and metabolic rate in D. magna. Our results suggested 
that both ZnO and higher temperature induced oxidative stress in D. magna leading to increase 
of MDA concentration and unbalance between oxidant and antioxidant. These led to affect the 
growth and reproduction of D.magna. This study might be useful for further studies and 
controlling of heavy metal contamination in freshwater ecosystem. 
 
[The present work was supported by a research grant from Science Achievement Scholarship 
of Thailand, SAST, Thailand.] 
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Abstract 
The potential of frozen fairy shrimp (Branchinella thailandensis) as feed for freshwater prawn, 
Macrobrachium rosenbergii were investigated. Growth performance, survival rate, carotenoid 
content, blood chemical parameters and immune response of Macrobrachium rosenbergii were 
examined. Prawns were fed with frozen fairy shrimps in three different ratio (frozen fairy 
shrimp to pellet diet; 0:100, 50:50 and 100:0). After feeding prawn with the fairy shrimps for 
60 days, there were no significant differences in growth parameter in all treatments, while the 
highest survival rate was found in prawn fed with 100% fairy shrimp. The total carotenoid 
content and cholesterol of prawn solely fed with fairy shrimp were significantly higher (p < 
0.05) than in other group. Immune parameters, including the total hemocyte count, hemocyanin 
concentration and phenol oxidase activity were significantly highest in those fed with 100% 
fairy shrimps. Present result indicated that the utilization of frozen fairy shrimps as an 
immunostimulant will provide alternative feed options for prawn farmers to safeguard their 
prawn farms from massive economic losses. 
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Abstract 
A freshwater crustacean, Daphnia is widely used as a live food for ornamental fishes. To 
increase Daphnia production, food supplementation is required in Daphnia culture. Previously, 
our study revealed that the growth and fecundity of Daphnia were enhanced, when Daphnia 
were supplemented with plant oligosaccharides derived from dragon fruit (DFO). Here, we 
aimed to investigate the bacterial composition in DFO-treated Daphnia magna. Daphnia were 
supplemented with 5 concentrations of DFO (0, 1, 3, 9 and 27 mg/L) for 7 days with 3 
replications. In each DNA sample, three Daphnia were used for DNA extraction. Then, the 
hypervariable v3-v4 region of bacterial 16S rRNA gene was amplified and sequenced using 
Illumina Miseq. The analysis of 16S Metagenomics on BaseSpace-Illumina was used to 
determine operational taxonomic units (OTUs) which corresponded to the 16S rRNA gene 
sequences. The results showed that the bacterial compositions of Daphnia in DFO treatments 
were similar to control group. The richness (genus-level), evenness and diversity indices were 
not different among all treatments. The dominant bacterium was Limnohabitans belonging to 
Family Comamonadaceae. The proportions of Limnohabitans in 0, 1, 3, 9 and 27 mg/L DFO 
treatments were 62.39, 60.78, 63.93, 68.29 and 69.33 %, respectively. It seemed that 
Limnohabitans tended to increase when Daphnia were supplemented with high concentration 
of DFO. 
 
[The present work was supported by Research Fund for DPST graduate with First Placement, 
FY 2016 (project no. 025/2559) from the Institute for the Promotion of Teaching Science and 
Technology, Thailand.] 
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Abstract 
“Parading behavior” is a migratory behavior in which hundreds of thousands of freshwater 
shrimp exhibit upstream migration by collectively walking on land. This unique phenomenon 
has captured the public’s interest and has been promoted as an ecotourism site in Ubon 
Ratchathani province, Thailand. An increase in tourism may disturb parading shrimp and may 
result in local extinction of the shrimp population and associated ecosystem disruption. An 
understanding of the biology and behavior of this shrimp will allow us to identify potentially 
disruptive human activities. However, fundamental knowledge regarding this shrimp and their 
behavior has never been explored. In this work, we (1) identified the species of parading shrimp 
using morphological and molecular 16S rRNA gene characters, (2) described population 
demography, (3) observed behavior in the field and identified environmental cues triggering 
the behavior, and (4) identified anthropogenic disturbances that affect the behavior during peak 
tourist season. Our findings reveal that 99% of parading shrimp are Macrobrachium 
dienbienphuense and 1% are M. lanchesteri, and that 92% of migrating shrimp were juveniles. 
Stream topology, environmental cues related to the behavior, and shrimp migratory behavior 
are described. Finally, we found that light from tourists’ flashlights disrupts terrestrial 
migration and might threaten this biologically-important behavior. 
 
[We would like to thank Professor Raymond T. Bauer for critical comments, and staffs at the 
Ubon Ratchathani Nature and Wildlife Education Center for field assistance. The present work 
was supported by the graduate research award from UCLA and scholarship from the Royal 
Thai Government.] 
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Abstract 
The International Union for the Conservation of Nature (IUCN) Red List of Threatened Species 
highlights the extinction risk for species and shines a spotlight on those that are most threatened. 
This study used IUCN protocols to carry out Red List assessments of extinction risk for more 
than 13 newly-described species of freshwater crabs from tropical Asia. Detailed specimen-
level georeferencing was carried out for an additional 14 species of freshwater crabs from the 
Lake Victoria basin in East Africa for creating maps to be used to reassess the conservation 
status of these species. For each species we used the literature to find data on distribution, 
population trends, and threats. All localities were georeferenced and mapped using online 
mapping software, and Red List risk Categories and Criteria were assigned for each species. 
Data gathered were compiled for entry into the IUCN’s Species Information Systems (SIS) 
software. Our completed Red List assessments for each species of freshwater crab in this study 
found that some species were endangered and threatened with extinction, some species were 
of least concern, and others were too poorly known to be assessed. The findings will be 
included in the next update of the IUCN Global Red List of Endangered Species. 
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Abstract 
Brachyuran crabs play a critical role in the functioning of mangrove ecosystems. New 
analytical and technical approaches recently showed the concrete role they play in maintaining 
food webs, recycling nutrients, sinking carbon, to mention a few. Whilst it is now evident that 
they are crucial for maintaining these ecosystems, no attempt has been carried out to try and 
use the functional characteristics of crab fauna to understand which forests can be at risk of 
collapse or which species are contributing the most towards preserving ecosystem functionality. 
Here we present a novel analytical approach aimed to assess the current ecological status of 
eleven mangrove forests around Hong Kong on basis of taxonomic and functional diversity of 
their crab assemblages. To reach this goal, we collected information on diversity, abundance 
and biomass of the different crab species and employed four different indices of functional 
diversity (functional richness, functional evenness, functional divergence and functional 
redundancy). With our data, we were able to characterise the ecological status of the various 
sites and infer the functionality of mangrove ecosystems. It also allowed us to identify species 
that are most at risk of local extinction as well as the ones that contribute the most to ecosystem 
functionality, with their rare ecological traits. 
This novel approach can prove useful when developing active conservation strategies that look 
at the ecosystem as a whole, and by using important macrofauna as indicator species. 
 
[The present work was supported by a research grant (project no. 69/2016) from the 
Environment and Conservation Fund, HKSAR Government, China.] 
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Abstract 
Diversity in appendage morphology and functionality within Arthropoda is vast and much 
variation is seen between taxa, between stages, and even along the anterior-posterior axis of 
individual animals. Homologies of appendages between different groups of crustaceans have 
in several cases been difficult to establish. Branchiopoda displays a relatively simple 
organization with either many serially repeated, foliaceous appendages (‘large’ branchiopods), 
or a reduced body length with only few appendages (cladocerans). Clam shrimps and 
cladocerans have largely separated locomotion and feeding with different appendages 
specialized for each purpose. Locomotion is handled by the second antennae and (filter) 
feeding is accomplished by the series of post-maxillary appendages. In this work we focus on 
the evolutionary and likely neotenic transition from ‘large’ branchiopod morphology to 
cladoceran morphology. We study Cyclestheria hislopi (Cyclestherida), sister group to the 
Cladocera holding many ‘large’ branchiopod characters (e.g., many serially similar 
appendages), and Sida crystallina (Cladocera, Ctenopoda) which, with its six pairs of serially 
similar appendages, is a likely candidate for an ancestral cladoceran morphology. We use (semi) 
high-speed video to document functional aspects of the locomotory and feeding appendages. 
Furthermore, we study the musculature of the appendages based on phalloidin staining and 
confocal laser scanning microscopy (CLSM). Our aim is three-fold: (1) to provide basic 
descriptions of general swimming/feeding behavior in an evolutionary setting, (2) to link 
functionality of appendages to their intrinsic musculature, (3) to use musculature as source for 
establishing homologies between appendages of a ‘large’ branchiopod and the more modified 
cladocerans. 
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Abstract 
Two traditional systems for Neocaridina denticulata denticulata had already been suggested 
before an invasion of an alien species to Japan due to live bait importation from China after 
1970 as shown by DNA analysis from a study in 2017（Niwa et al.）. In Hyogo Sugo River we 
found 10 male N. palmata , 7 male N. d. davidi but none of the native species was detected. 
One male replaced with a middle character of koriana and denticulata was found (Shih, Cai, 
Niwa ,Yoshigou & Nakahara, 2016 unpublished). Related species within the Neocaridina 
genus from China and Korea have reportedly been found in the northeast of eastern Japan and 
Hokkaido where they were found as well as western Japan. There is concern for the effects of 
genetic permeation due to hybridization between the native and alien species. The rostrum of 
species found in Okayama were regarded as belonging to that of a pure native species in a 
preceding study, the rostrum sizes were short, but we found that short, long and medium sized 
mutations exist. We considered whether the DNA analysis results were related to the form of 
the rostrum. By crossing the N.d.d. native with the foreign population to produce F1 generation. 
F1×F1 was made to produce F2 on January 7th, 2019. The DNA data was analyzed from 6 
territories in total:2 areas within mitochondrially encoded 16SRNA:3 areas within 28SRNA, 
and Toripsin, H3 in nuclear DNA, in addition to CO I territory of mitochondrial DNA.  
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Abstract 
Although the monophyly of the Malacostraca is widely accepted, however the relationship 
between its many diverse orders remains unclear. While molecular studies to date have 
contradicted a traditional systematics established on morphology, these have failed to produce 
a conclusive classification. New molecular evidence is presented here based on nuclear protein-
coding and ribosomal genes, and the first mitogenomic data for key taxa such as the 
Anaspidacea, Cumacea, Ingolfiellida, Leptostraca, Lophogastrida, Mictacea, 
Spelaeogriphacea, Stygiomysida, Tanaidacea and Thermosbaenacea; and new data for 
Amphipoda, Decapoda and Isopoda. Previous morphology-based hypotheses are tested against 
this new molecular evidence using state-of-the-art Bayesian methods. The results show a strong 
support for the non-monophyly of the Syncarida and Peracarida and provide further insights 
into the evolution of malacostracan diversity. 
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Abstract 
In this study, the authors first reported the complete sequence of mitochondrial genome for 
Longpotamon kenliense. The results showed that the mitochondrial genome of Longpotamon 
kenliense is 18,499 bp in length, and shared the same 37 genes (13 protein coding genes, 22 
tRNA genes, and 2 rRNA genes) and 1 control region with the typical metazoan mitochondrial 
genome, and had a strong A+T bias (74.48%) as a characteristics of the metazoan 
mitochondrial genome. The authors established the phylogenetic relationships using the 
maximum likelihood(ML) and bayesian inference(BI) methods. The results showed that the 
molecular taxonomy of L.kenliense is consistent with current molecular and morphological 
classification. In addition, the authors used the 13 protein coding genes of mitochondrial 
genome of L.kenliense and other 67 brachyura species published in NCBI to estimate the 
divergence time. The divergence time of L.kenliense was 14.39 Ma, which was close to the 
divergence time of Longpotamon xiushuiense and Longpotamon yangtsekiense but later than 
Sinopotamon yaanense. The results indicated that genus Sinopotamon and Longpotamon have 
a close kinship, and the genus Sinopotamon has a longer history which may be caused by 
geologic events.  

[This work is supported by the National Science Foundation of China, Grant Nos. 31560179, 
31460156, National Sharing Service Platform for Parasite Resources, No. TDRC-22 and the 
Natural Science Foundation of Jiangxi Province, No. 20171BAB205108] 
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Abstract 
Physiological processes in arthropods are regulated by a diverse array of neuropeptides and 
receptors that control multiple functions, from osmoregulation and molting to sensory 
perception. Besides supporting important fisheries, the common Caribbean lobster (Panulirus 
argus [Latreille, 1804]) represents a model species for nervous system functioning and 
development. The first draft genome of P. argus was recently obtained by Illumina sequencing 
and contig sequences were functionally annotated using AUGUSTUS. Among the key gene 
families identified, we found the nicotinic acetylcholine receptor family, the ionotropic 
glutamate receptor and the neurochondrin homolog. A shallower NGS approach was also used 
for sequencing the lobster species Projasus parkeri (Stebbing, 1902) and Palinurus 
mauritanicus Gruvel, 1911, which allowed us to complete a comparative study on the evolution 
of neuron-associated proteins within decapods. The new draft genome and NGS data represent 
a stepping stone for carrying out further physiological and molecular evolution studies within 
crustacea. 
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Abstract 
The Chinese mitten crab Eriocheir sinensis is globally the most important cultured crab. 
Precocious puberty and ovary dysgenesis of female crabs are common problems in the 
aquaculture of this species, both of which are related to ovarian maturation. However, the gene 
regulatory mechanisms controlling ovarian maturation of this species are obscure, which 
hampers the development of biotechnologies to improve its aquaculture. We analyzed the 
transcriptomes of the late stages of ovarian maturation. Combined with the corresponding 
epigenomes, we uncover the active TFs, repertoire of TF-bound regulatory DNA elements and 
associated transcriptional regulatory networks in ovarian maturation of the Chinese mitten crab. 
This basic knowledge will lay a solid foundation for further research and development on the 
aquaculture of this species, particularly on the control of ovarian maturation. Based on the 
discovery of this study, biotechnologies could be developed to prevent precocious puberty and 
ovary dysgenesis, and help to reduce economic loss due to these two problems in aquaculture 
of crabs. 
 
[The present work was supported by a grant from the National Natural Science Foundation of 
China (NSFC) (project no. 41606143) and the CRF grant (project no. C4042-14G) of the 
Research Grants Council, HKSAR Government.] 
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Abstract 
Light plays a defining yet intricate role in vision. Perception of light stimuli in animals is 
influenced to a large extent by the expression, regulation, and mechanism of action of a visual 
perception protein family called opsins. It has for example been shown that certain opsins, 
which are significant in UV perception in salmon, are expressed in a time-dependent manner. 
In this presentation, the role of light in the evolution of opsins is considered by comparative 
genomic analysis of ten decapod crustaceans from diverse habitats. The ten genomes, eight of 
which were de novo assembled, were each examined to search for the presence of 257 
preselected opsin homologs. Results revealed clustering patterns with a relatively high number 
of opsin genes occurring in organisms that inhabit the water light field (WLF), such as 
Litopenaeus vannamei, and a relatively lower number of opsin genes occurring in organisms 
that are either terrestrial, such as Birgus latro, or nocturnal, such as Cherax quadricarinatus. 
We speculate on the possible functional role of the expanded opsin gene family by noting the 
differences in atmospheric and hydrospheric behavioral properties of light. Fluctuations in the 
scattering of light with changing water depth and the concentration of suspended minerals are 
put forward as two factors that may exert evolutionary pressure. We therefore argue that the 
relatively high number of opsin genes in species inhabiting the WLF may be an evolutionary 
response to the discontinuity of light quality in the WLF and that these duplicated opsin genes 
may serve a role in habitat adaptation. 
 
[The present work was supported by a Collaborative Research Fund of the Research Grants 
Council, Hong Kong SAR Government (project no. C4042-14G), and a grant from the TUYF 
Foundation, Hong Kong.] 
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Abstract 
Crustaceans have a long evolutionary history that dates back at least to the early Cambrian. 
Yet, much of this history is hidden from view because crustaceans are rarely fossilized. Even 
in the exceptional cases when they are preserved in outcrops called Konservat-Lagerstätten, 
they are often flattened and preservation is generally limited to the exoskeleton and sometimes 
muscles. In the Middle Jurassic La-Voulte-sur-Rhône Lagerstätte (France; ca - 165 million 
years), early mineralisation of some crustacean corpses has led to exquisite preservation of the 
smallest anatomical details such as ommatidia and organs. Therefore, it is possible to study 
these crustaceans with a level of detail almost comparable as if they were extant animals 
preserved in alcohol. Indeed, several specimens of various species preserve the ommatidial 
facets, some even preserve internal structures of the ommatidia. Some crustaceans also 
preserve organs such as muscles, ovaries, hepatopancreas and what appear to be venous sinuses. 
These structures allow to have insights on the biology of extinct crustaceans, for instance, their 
reproduction cycle and adaptations to their paleoenvironment.  
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Abstract 
The isopod suborder Phreatoicidea has the earliest known fossils in the Isopoda. Extant 
phreatoicideans live in epigean or hypogean fresh waters of Australia, New Zealand, South 
Africa, and India, indicating that their biogeographical distribution originated from ancient 
Gondwana. Fossil records of phreatoicidean isopods include two palaeophreatoicids, 
Hesslerella from the Carboniferous of the U.S. and Palaeophreatoicus from the Permian of 
Russia, and two amphisopid species of the genus Protamphisophus from the Middle Triassic 
of China and Australia. In Triassic-Jurassic palaeogeography, the extant phreatoicideans-
harboring regions were surrounding Antarctica, implying an overlooked presence of this isopod 
group in Antarctica. In the course of a joint United States and British Antarctic expedition 
1971/1972, multiple specimens of phreatoicidean isopod fossils were collected from lacustrine 
deposits intercalated in the late Early Jurassic Kirkpatrick basalt at Carapace Nunatak of 
southern Victoria Land, Antarctica. An additional specimen—collected during the German 
GANOVEX IX expedition during 2005/2006 from a similar sedimentary interbed within 
Kirkpatrick basalt at Gair Mesa, northern Victoria Land—may indicate a wider distribution of 
this Jurassic phreatoicid in Antarctica. Detailed morphological features of the phreatoicidean 
fossils from Antarctica are being assessed, which will be used for phylogenetic analysis. 
Preliminary observations show that the Jurassic phreatoicideans from Antarctica have 
distinguishable head and pereiopod morphology from the Triassic Protamphisopus. This 
Jurassic specimens from Antarctica may thus provide more information about the morphology 
of Mesozoic phreatoicideans, and possibly cast light on the obscure biogeographic evolution 
of the group. 
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Abstract 
Thylacocephala Pinna, Arduini, Pesarini & Teruzzi, 1982 (Arthropoda, ?Crustacea) are one of 
the most enigmatic groups of fossil arthropods. Their taxonomy is based on the general shape 
of the carapace and secondly on presence of such features like spines or ridges. Unfortunately, 
the carapace shape can vary widely. However, in the Upper Devonian representatives of this 
class from the Kowala Quarry (Holy Cross Mountains, Poland) another feature—micro-
ornamentation of the carapace surface—seems not to change between morphotypes. So the 
question arose: is this long omitted feature the key to the higher-level taxonomy of these 
arthropods? 
We present the micro-ornamentation patterns of 13 different thylacocephalan species 
belonging to two different families (Concavicarididae and Protozoeidae) determined by SEM. 
Our results point out the usefulness of the micro-ornamentation of the cuticle in 
thylacocephalan taxonomy as the observed patterns are distinctive for nearly every investigated 
species. However, in three cases (Concavicaris campi, Hamaticaris damesi and Protozea 
hilgendorfi) the pattern was impossible to determine because of possible damage of external-
most, ornamented cuticle layer. What is more, is that in some investigated specimens, organule-
like canals were also observed confirming the statement of Broda and Zatoń (2017) that these 
structures may be characteristic for Concavicarida suborder. 
The presented research shows that there is a feature that allows identification of 
thylacocephalans even to species level (at least in the Concavicarididae family). Based on our 
results, the identification of some undescribed Upper Devonian representatives of this family 
from Poland, Czechia and USA may be finally possible. 
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Abstract 
Morphological characters often carry a significant amount of subjectivity in how they are 
formulated. Multistate characteristics can be reformulated into binary characters. How does 
this change affect the resulting trees in parsimony vs. Bayesian analyses? 
To answer this question, we took a real analysis of calmanostracan crustaceans, where one 
quarter of the characters were multistate characters, and transformed them into binary 
characters. The resulting matrix was analyzed using both parsimony and Bayesian 
methodologies, and then compared with the original results.  



 137 

P-24  
 
The utility of clam shrimp (Branchiopoda: Laevicaudata, Spinicaudata, Cyclestherida) 
carapace ornamentation patterns: A rosetta stone for understanding modern and fossil 
clam shrimp phylogeny 

 
NIKOS KONSTANS1, T.A. HEGNA1, D. CHRISTOPHER ROGERS2 

 
1. Department of Earth, Atmospheric, and Geographic Information Sciences, Western Illinois 

University, Macomb, Illinois, USA 
2. Kansas Biological Survey and the Natural History Museum (Biodiversity Institute), 

University of Kansas, Higuchi Hall, 2101 Constant Avenue, Lawrence, KS 66047-3759, 
USA 

 
Abstract 
The ornamentation patterns on clam shrimp carapaces have proven to be a useful way to 
characterize their fossils. However, ornamentation patterns from modern clam shrimp remain 
largely undocumented. The goal of this project is to document the ornamentation patterns on 
modern clam shrimp, so that they can be meaningfully compared with fossil species.  
Laevicaudatans in general have a smooth carapace. This can vary from being smooth to having 
a weak pattern of honeycombed, concave divots between 10-20µm in diameter.  
Spinicaudatans have variable, complex patterns. In general, members of the Limnadiidae have 
a very weak to absent divot pattern—most species of Eulimnadia have bare growthbands. 
Leptestheria’s ornamentation pattern is wrinkled texture with perpendicular wrinkles at the 
edge of the growthbands. Species of Cyzicus are densely punctate with some species bearing 
lirate ridges. Species of Ozestheria are lirate without the dense punctae of Cyzicus.  
Cyclestheria have many small divots that cover the carapace. The divots vary from being 
honeycombed to being more spread out. Each growthband has a margin free of any divots.  
Some of these pattern may be related to the pattern of underlying epidermal cells, as has been 
demonstrated in ostracods. To advance this project, more sampling is needed. Furthmore, 
protocols to remove the encrusting epibionts are needed, as they frequently obscure the 
carapace ornamentation patterns. Investiagations are needed to assess the ecophenotypic 
variablity of ornamentation patterns. 
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Abstract 
The genus Munidopsis Whiteaves, 1784, which contains more than 260 species worldwide, is 
a large group of crustacean animals typically living in the deep sea environments. Many 
Munidopsis species were recorded inhabiting chemosynthetic ecosystems, e. g. hydrothermal 
vents, cold seeps and whale falls. A series of carcass (cow bones) fall experiments were 
deployed in 2016 to 2017 on Weijia Guyot, a seamout of the West Pacific at a depth of ca. 
3200 m by Chinese institutes. Two Munidopsis species were collected during the experiments. 
One species was new to science; it is closely related to M. nitida (A. Milne Edwards, 1880), 
but different from the latter by having spinous rostrum. Another species belonged to M. 
albatrossae Pequegnat & Pequegnat, 1973 based on morphological and molecular studies, and 
it was the first occurrence record of this species from the West Pacific. All the M. albatrossae 
specimens from the carcass fall were juvenile individuals (carapace length less than 1 cm), 
which can give an insight that carcass fall provides nursery area for squat lobsters, therefore 
may play an important part in the dispersal of these crustaceans in the deep ocean.  
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Abstract  
East African mangrove forests host a great variety of crabs, mainly belonging to families 
Sesarmidae, Ocypodidae and Grapsidae. These mangrove species have been the subject of 
quite a number of studies focused on their ecological, behavioural and physiological 
characteristics, as well as on their population genetics. In the last decade, however, the 
integration of morphological, morphometric and genetic data literarily revolutionized our 
knowledge on the taxonomy, species distribution and overall diversity of such species. 
In this study, we will summarize the recent advances obtained by our research group on the 
taxonomy of East African sesarmid and grapsid crabs. We will show that our morphological 
and genetic approach led to the identification of new species, some of which defined as cryptic 
or pseudo-cryptic species, redesigning the biogeography of those crab families in the region. 
Interestingly, our studies increased the number of endemic species present on the East African 
coast, shedding new light on the overall biogeographic patterns and general biodiversity of 
these taxa within the Western Indian Ocean. 
 



 140 

P-27  
 
Recognizing two new Hippolyte species (Decapoda, Caridea, Hippolytidae) from the 
South China Sea based on integrative taxonomy  
 
ZHI BIN GAN1, 2, XIN ZHENG LI1, 2, 3, 4 

 

1. Institute of Oceanology, Chinese Academy of Sciences, Qingdao, CHINA 
2. Center for Ocean Mega-Science, Chinese Academy of Sciences, Qingdao, CHINA 
3. University of Chinese Academy of Sciences, Beijing, CHINA 
4. Laboratory for Marine Biology and Biotechnology, Pilot National Laboratory for Marine 

Science and Technology (Qingdao), Qingdao, CHINA 

 
Abstract 
Hippolyte shrimps exhibit abundant biological diversity and display great ecological 
significance in seaweed bed ecosystems. Dozens of Hippolyte specimens were collected from 
Hainan Island and the Xisha Islands in the South China Sea. Detailed examination indicates 
that some of these specimens represent new Hippolyte species. Based on morphological, 
genetic, and ecological data, H. chacei sp. nov. and H. nanhaiensis sp. nov. are described. H. 
chacei sp. nov. was collected from the Sargassum sp. biotope in Hainan Island and is 
distinguished from congeners by its unique mandible and the dactylus of the third to fifth 
pereiopods; this species has a basal position in the Indo-West Pacific species clade in the 
phylogenetic tree which is reconstructed based on 16S rRNA gene. H. nanhaiensis sp. nov. 
was collected from the biotopes of Galaxaura sp. or Halimeda sp. in the Xisha Islands, and it 
differs from congeners in series of characters associated with rostrum, scaphocerite, antennular 
peduncle, and spines on the dactylus of the third to fifth pereiopods. Additionally, it is sister to 
H. australiensis in the phylogenetic tree.  
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Abstract 
Cyclestheria hislopi (Baird, 1859) is a cryptic species group with circumtropical distribution. 
Despite its diverse occurrence in freshwater habitats, a comprehensive account on C. hislopi in 
the context of its morphological variation for all populations worldwide is still yet to be 
explored. This study aims to a) utilize morphological data of C. hislopi from different 
populations to present an overview on the extent of its variation, b) present a new record of this 
species in the Philippines and c) to correlate the variation with the known distribution of these 
populations. All available morphological characters were gathered from published literatures 
from Asian, Australian, South American and African populations. Literature were analysed 
and compared to the recent record collected in the Philippines. Our findings highlight the 
variations between body sizes of C. hislopi females worldwide noting the largest from an 
Indian pond (~4.6mm) and the smallest in a Cambodian lake (~2.7mm). It has also been noted 
that the morphology of Philippine C. hislopi coincide with populations in South East Asia 
including those from Malaysia and Indonesia than any other populations worldwide. But 
irrespective of these morphological variations, the dorsal armature of adult parthenogenetic 
females was conserved noting only the difference in the number of posteriorly directed spines. 
Lake is the typical habitat of C. hislopi in Asia, but its recurrent presence in temporary habitats 
such as soft mud, pools and ponds may indicate the possible occurrence of male species which 
is very rarely described and has never been reported in Asia. 
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Abstract 
The taxonomy and phylogeny of Penaeoidea have long been fraught with controversy. Here, 
we carried out the first mitochondrial phylogenomic analysis on all the penaeoid families and 
tribes, including nine newly sequenced and 14 published mitogenomes, towards elucidating 
the phylogeny and evolutionary history of Penaeoidea. The resulted phylogenetic tree is 
generally well resolved with Benthesicymidae sister to Aristeidae, forming a clade with 
Solenoceridae. Contrary to traditional classification, this clade has a sister relationship with the 
tribe Penaeini of the family Penaeidae. The family Sicyoniidae is deeply nested within the 
penaeid tribe Trachypenaeini which forms a sister clade with the remaining penaeid tribe, 
Parapenaeini. As the family Penaeidae is recovered to be polyphyletic, the three tribes in 
Penaeidae are all elevated to familial status. Onthe other hand, the family Sicyoniidae is 
retained to accommodate Trachypenaeinibecause they are now synonyms and the former name 
is more senior. This work is the first molecular analysis concurring with the latest findings in 
fossil assessments showing that Parapeaneini is the most primitive in Penaeoidae. Our results 
also illustrate a shallow-water origin in penaeoid shrimps. The phylogenetic relationships of 
deep-sea penaeid shrimp genus Parapenaeus built with five different genes (COI, 16S, 12S, 
NaK and PEPCK) was also suggested an onshore-offshore evolutionary shift in Parapenaeus 
shrimps. 
 
[This work was supported by grants from the “Key Research Program of Frontier Sciences” 
(QYZDB-SSW-DQC036), the Senior User Project of RV KEXUE (KEXUE2016G05), the 
“Strategic Priority Research Program” of Chinese Academy of Sciences (XDA11030201, 
XDA1103040102).] 
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Abstract 
A new species of the genus Stygiopontius is described from cold seep, southwest of 
Taiwan Island, northeastern South China Sea. The copepod was taken with suction samplers 
by a dive of the ROV FAXIAN (based on mother ship R/V KEXUE) in September 2017. The new 
species was collected from the populations of Shinkaia crosnieri Baba & Williams, 1998 
(Decapoda: Munidopsidae) at a depth of 1124m. The new species can be differentiated from 
its congeners by the following combined characteristics: caudal rami about 4.5 times as long 
as wide; coxa of leg 1 with one inner seta; coxa of leg 3 without inner seta; second endopodal 
segment of leg 4 with pointed process; third exopodal segment of leg 4 with three outer spines. 
This is the first record of Stygiopontius species from cold seep.   
  
[The present work was supported by the Senior User Project of RV KEXUE (project no. 
KEXUE2017G) from the Institute of Oceanology, Chinese Academy of Sciences.] 
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Abstract 
As the second largest caridean family, Alpheidae comprises over 730 species spanning 48 
genera.  This morphologically diverse group is renowned for the powerful “snapping claws” 
possessed by several genera. Despite decades of interest in unveiling the evolutionary history 
of snapping claws, such investigations have been hampered by the lack of a robust generic 
level phylogeny in this family. In the present study, we reconstructed a comprehensive 
phylogeny of Alpheidae, based on two mitochondrial rRNA and five nuclear protein-coding 
gene markers, using 57 species from 29 genera. Our findings suggest this family, along with 
most of its genera, is monophyletic with strong statistical support, with the exception of 
Alpheus, Automate, Metalpheus and Salmoneus. Intriguingly, our ancestral state reconstruction 
estimates that snapping claws arose independently in three major clades. Coincidently, orbital 
hoods and the type of claw joint appear to have evolved in concert with the snapping claw. 
This corroborates that parallel evolution of snapping claw across multiple distantly related 
lineages might have been facilitated by the early emergence of a cocking slip joint and 
moderately developed orbital hoods in this family. 
 
[This work was supported by grants from the National Science Foundation of China (project 
no. 41476146).]  
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Abstract 
The genus Phylladiorhynchus (family Galatheidae) is easily differentiable from other galatheid 
genera by small body size, the dagger-shaped rostrum with well-developed supraocular basal 
spines and small subapical teeth on each side, orbit with lateral limit strongly produced and the 
lack of the first gonopods in males. The genus currently contains five small Indo-Pacific 
species: P. bengalensis Tirmizi & Javed, 1980 from the Andaman Sea, P. nudus Macpherson, 
2008 from off western Australia, and three species, P. ikedai (Miyake & Baba, 1965), P. 
integrirostris (Dana, 1852) and P. pusillus (Henderson, 1885), that are widely distributed in 
the Indo-Pacific. Here, we have examined material collected during numerous expeditions in 
the Indian and Pacific Oceans, and analysed both morphological characters and molecular 
markers. Our results reveal more than 20 independent species-level lineages within the genus 
Phylladiorhynchus and indicate that some names, currently considered as synonyms, should 
be resurrected. All the taxonomic units are distinguishable based on subtle morphological 
differences but are genetically quite dissimilar. Moreover, polyphyly of the genus suggests the 
phylogenetic relationships within Galatheidae should be reviewed. 
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Abstract 
Anostraca includes 353 species spread over all continents living mostly in temporary 
environments from fresh water ponds to hypersaline lakes. Currently in Senegal, four species 
are known: Streptocephalus (Streptocephalus) zeltneri Daday, 1910, S. (Parastreptocephalus) 
sudanicus Daday, 1910, Branchinella (Branchinellites) chudeaui (Daday, 1910), and 
populations of Artemia Leach, 1819. In this study, we analyse the Anostraca diversity of 
freshwater temporary ponds of Senegal at morphological and molecular levels. Multiple 
temporary ponds of different characteristics and sizes were sampled in the main bioclimatic 
regions: Sahel, Sudanese savanna and Guinean Forest. Specimens were obtained from ten 
ponds, most of them distributed along the periphery of the country, adjacent to Mauritania, 
Mali, Guinea and Guinea Bissau. Twenty individuals were collected from each pond in 
quantitative sampling, although they were examined in detail when the possibility of 
coexistence of several species was contemplated. The morphological analysis is based on the 
study of primary and secondary antennae, male gonads, brood sac and egg ornamentation, with 
the aim of identifying differentiated morphotypes. A phylogeny was carried out based on 
mitochondrial (COI) and nuclear (ITS2) genes. The study of Streptocephalus populations 
shows the existence of an additional evolutionary lineage that represents an undescribed 
species. 
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Abstract 
The diversity of the family Armadillidiidae in the Iberian Peninsula is relatively low compared 
to other areas in the Mediterranean Basin, but includes a high degree of endemism. Among the 
endemic taxa, Cristarmadillidium Arcangeli, 1935 is composed of two troglophilous species, 
C. muricatum (Budde-Lund, 1885), distributed in calcareous areas of eastern Iberia and the 
island of Ibiza, and C. breuili Vandel, 1954, known only from a few cave systems in Alicante 
and Valencia. The genus is characterized by: head with continuous frontal ridge, eyes formed 
by a small number of ocelli, schisma on pereion-epimera I absent, and lack of sexual 
dimorphism in pereiopods VII. However, the Iberian Peninsula is still understudied regarding 
its terrestrial isopod fauna, and undescribed species are likely to be found elsewhere in the 
region. Here we present the finding of four undescribed, myrmecophilous species 
morphologically assignable to Cristarmadillidium. We discuss the position of the new taxa in 
a multilocus phylogenetic reconstruction of western Mediterranean Armadillidiidae. 
Myrmecophily represents a particular way of life that has allowed colonization and speciation, 
particularly in areas without cave systems including granite soils. 



 148 

P-35  
 
Phylogenetic reconstruction of the subsection Thoracotremata (Decapoda, Brachyura, 
Eubrachyura) based on multi-locus approach 
 
TSZ TO TSANG1, CHRISTOPH SCHUBART2, PETER KEE LIN NG3, KA HOU CHU1, 
LING MING TSANG1 

 
1. Simon F. S. Li Marine Science Laboratory, School of Life Sciences, The Chinese 

University of Hong Kong, HONG KONG SAR 
2. Biologie I, Institut für Zoologie, Universität Regensburg, 93040 Regensburg, GERMANY 
3. Lee Kong Chian Natural History Museum, Faculty of Science, National University of 

Singapore, SINGAPORE 
 
Abstract 
Thoracotremata (Decapoda, Brachyura, Eubrachyura) is a group of true crabs with immense 
diversity of lifestyles. The group represents the largest brachyuran radiation in terrestrial and 
semi-terrestrial environments and contains most of the obligated symbiotic crab species. To 
understand their evolutionary history, we sampled all thoracotreme families including the 
newly established family Leptograpsodidae and employed a multi-locus approach to resolve 
the interfamilial relationships of Thoracotremata based on ten molecular markers. The results 
confirm the polyphyly of all three superfamilies with more than one family. And 
Camptandriidae, Dotillidae, and Xenophthalmidae are early diverged lineages in 
Thoracotremata. At family level, Macrophthalmidae and Varunidae are both non-monophyletic. 
Symbiosis between crabs and other marine macro-invertebrates evolved at least twice in 
Thoracotremata: one in Aphanodactylidae which is sister to Macrophthalidae. The other two 
symbiotic crab families Cryptochiridae and Pinnotheridae might share a common ancestor but 
the support is only moderate in current gene tree. Diversification rate analysis based on a time 
calibrated phylogenetic tree suggests an increased diversification rate in Sesarmidae compared 
to closely related families. Such shift in diversification rate suggests possible adaptive radiation 
upon mangal invasion and dietary shift to herbivory, allowing sesarmids to exploit new niche 
that other thoracotreme species can rarely utilize. 
 
[This work was supported by a GRF grant (14176317) from the Research Grants Council, Hong 
Kong Special Administrative Region.] 
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Abstract 
Phylogenomics has successfully resolved phylogenetic controversies in many arthropods, but 
its application has been lacking in Caridea, one of the most diverse and commercially important 
infraorders of Decapoda whose evolutionary history has remained essentially unresolved. 
Phylogenetic resolution of inter-familial relationships in carideans has been limited by 
restricted taxonomic coverage, and limited, inconsistent choices of genetic markers. 
Unfortunately, traditional phylogenomic approach is inappropriate for the group due to their 
elephantine and complex genomes. To settle the superfamily and family level phylogenetic 
relationships in Caridea, we propose the application of anchored hybrid enrichment (AHE) as 
an alternative phylogenomic approach. AHE utilises a set of specifically designed probes to 
capture multiple conserved regions and NGS to sequence enormous captured regions across a 
broad taxonomic scale, without the requisite of whole genome sequencing of all included taxa. 
To use the broad applicability of AHE at a diverse taxonomic scale, 21 reference genomes and 
transcriptomes of major lineages across subphylum Crustacea are included in orthologous AHE 
loci selection via hybrid method. Totally 368 putative single-copy orthologs are recovered, 
which are found in 80% of reference taxa minimum. The selected orthologs with different 
evolutionary histories can help to annotate numerous uncharacterised crustacean genes and to 
provide the tools for resolving caridean phylogeny based on taxon coverage of over 80% of the 
caridean families. 
 
[This work was supported by a research grant from the General Research Fund of the Research 
Grants Council, Hong Kong SAR Government (project no. 14102718).] 
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Abstract 
Intertidal organisms depend on physiological and behavioral adjustments to maintain the 
homeostasis under warming condition. We tested the effects of warming on physiology and 
behavior of two fiddler crabs species: Leptuca uruguayensis, which inhabits mainly vegetated 
areas, and Leptuca leptodactyla, which inhabits unvegetated areas. Crabs were exposed to 
different temperatures at laboratory: 27°C (control), 31°C and 33°C. Then, physiological 
(oxygen consumption, ammonia excretion, hepatosomatic index) and behavioral responses 
(feeding rate and spent time inside the burrow) were evaluated. We also tested in situ the effect 
of temperature on claw waving display of both species. We found that Leptuca species were 
affected differently by warming: L. uruguayensis showed adaptation limit, while L. 
leptodactyla was able to adjust its metabolic rate to warming. Temperature increase affected 
the physiology and behavior of both species. Ammonia excretion and hepatosomatic index of 
both species decreased, suggesting changes on energetic substrate or feeding. For both species, 
warming increased the time spent by crabs inside the burrow, potentially affecting social 
interactions; however, it did not affect the frequency of claw waving display. Behavior 
(microhabitat selection) and morphological traits might benefit thermoregulation of each 
species, since no differences in body temperature were found between them. Therefore, climate 
warming imposes several constraints on physiology and behavior of fiddler crabs, potentially 
altering their energy supplies and social interaction of crabs.  
 
[This work was supported by the São Paulo Research Foundation (FAPESP) (project no. 
2015/50300-6), Brazil] 
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Abstract 
The objectives of this study were to test the effects of E2 injection and red spectrum light on 
sex maturation of ornamental cleaner shrimp Lysmata amboinensis. Therefore, we mesured the 
change of sex maturation genes according to E2 injection and red spectrum light. We studied 
two aspects, one investigating the eyestalk hormones and the other investigating gonadal 
hormones. We used genes as gonadal gene such as estrogen receptor (Err) and vitellogenin 
receptor (Vr) and as eyestalk genes such as crustacean hyperglycemic hormone (CHH) and 
gonad-inhibiting hormone (GIH). As a result, the mRNA expression of Err and Vr in the group 
injected with E2 rapidly increased. However, Err and Vr was observed after 144h in the red 
light irradiated group. In addition, E2 injection did not affect the changes of eyestalk hormones, 
however the light of red wavelength caused a significant increase of CHH promoting maturity 
and a significant decrease of GIH which suppressed maturity. In conclusion, E2 injection and 
red wavelength light induce gonadal maturation promoting hormone, but we could confirm that 
there is a difference in reaction time. However, the E2 does not change the eyestalk hormone, 
and the red wavelength was considered to stimulate sexual maturity. Therefore, it is considered 
that E2 injection and red light irradiation can be used as a new mature promotion alternative 
method which is different from the eyestalk ablation which has been used. 
 
[This research was supported by the National Research Foundation of Korea (NRF) by the 
Korean Government (MSIP) (2018R1A2B6002569)] 
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Abstract 
The growth physiology of crustaceans is a theoretical research field closely related to 
aquaculture. Evolving around this concern, we focus on two major directions. One highlights 
the influence of neuropeptide hormone. Crustacean hyperglycemic hormone (CHH) and its 
structurally related peptides form a neuropeptide family in crustaceans called the CHH-family. 
Members in this family play a pivotal role in the regulation of many important biological events 
including carbohydrate metabolism, molting, and stress responses. To date, the CHH-family 
members have been identified only in arthropods. We identified CHH binding protein 
(CHHBP), as a potential receptor of CHH in Eriocheir sinensis. RNAi of CHHBP resulted in 
decreased hemolymph glucose levels. Besides, CHH induced transport of 2-NBDG (a 
deoxyglucose analog) to the outside of cells, with indispensable assistance from CHHBP. On 
the other hand, the regulation of downstream growth-related target genes is also attractive for 
us. Through large-scale transcriptome sequencing and analysis between groups with different 
growing rate, we screened out several candidates. Among these, PFK (phosphofructokinase), 
a key enzyme in the glycolytic pathway, which catalyses the phosphorylation of fructose-6-
phosphate to fructose-1,6- bisphosphate draws our attention. The expression of PFK was 
consistent with the growth rate of Neocaridina heteropoda, peaking in the juvenile shrimps in 
vigorous growth period and decreased with aging. Besides, RNAi mediated suppression of 
PFK expression resulted in the decrease in the cumulative mortality rate, growth rate and body 
length. All the results provide valuable resouces for further revealing the growth regulation 
mechanism of crustaceans. 
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Abstract 
Human disturbance is known to alter animals’ activities negatively. Yet, despite the projected 
increase in human impact on sandy shores, few studies have documented the susceptibility of 
coastal inhabitants to human disturbance. Even fewer works have examined the influence 
animal personality might have on the coping ability of coastal inhabitants. Here, we examined 
for the presence of personality in the fiddler crab, Austruca perplexa, and its influence on the 
crab’s susceptibility to human disturbance. The presence of personality in A. perplexa was 
examined by characterising two sets of two risk-taking behavioural measures. To investigate 
how personality of A. perplexa influences its susceptibility to human disturbance, we examined 
changes between the sets of behavioural measures of the group that received disturbance 
(treatment) and the one without (control). The disturbance was induced by the experimenter 
walking towards the crabs and moving away immediately repeatedly for five times with two 
minutes interval between each induction. The consistent individual differences in both 
behavioural measures suggest the presence of personality in A. perplexa. Our results also 
suggest that individuals could alter their risk-taking behaviours depending on their distance 
from their burrows. More importantly, we found that disturbance changes risk-taking 
behaviours between sets. This study, therefore, demonstrates the presence of personality in A. 
perplexa’s and suggests that crabs differed individually in their susceptibility to human 
disturbance. Nevertheless, human disturbance generally altered the risk-taking behaviours of 
these crabs.  
 
[The research was supported by a research grant (RI 6/16SL) from the National Institute of 
Education, Nanyang Technological University.] 
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Abstract  
Stenopus hispidus, also known as banded coral shrimp, is a very popular organism in aquarium 
trade because of its very attractive bright red color and white bands on their exoskeleton. This 
species demonstrates a prominent agonistic and courtship behavior; for example, they will 
spread their chelipeds wide apart as a threat posture when they meet conspecifics of the same 
sex. However, the cues that would initiate these agonistic and courtship behaviors are not well 
understood. Therefore, in order to test whether their aggressive behaviors are ignited by 
chemical signals, visual cues or physical contact, four different experimental conditions were 
prepared for observation. Manipulation in this experiment includes removing their antennae or 
putting different kinds of physical barriers between two sexually mature females, such as 
transparent plastic sheets and nylon nets. Our preliminary results showed that fighting occurred 
when two sexually mature females were in physical contact, such as antennal entwining. On 
the other hand, no agonistic behaviors were observed when visual and chemical cues were 
examined. Moreover, the fighting intensity seemed to be reduced when the antennae of the 
shrimps were removed, suggesting the importance of antennal interaction in triggering their 
aggressive behaviors. In the future study, both the winner and the loser of the fighting 
experiments will be dissected for RNA sequencing so as to investigate the transcription factors 
and hormones that regulate agonistic behaviors. The study not only provides insights into the 
behavioral ecology and evolution of this species, but also other evolutionarily related 
crustaceans. 
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Abstract 
Climate change is causing temperatures to rise across the globe. As a result, many animals 
must rely on physiological plasticity to survive high temperatures. One such mechanism is 
acclimation, a reversible tolerance to a higher temperature environment. This plasticity is often 
limited in ectotherms. Therefore, behavioural adaptations allow some animals to 
thermoregulate by moving to cooler refuges when temperatures exceed their tolerance limits. 
The predatory rocky shore crab Eriphia ferox is known to inhabit crevices and rock pools from 
the low to mid-shore. The refuges within the rock and mussel beds offer protection from the 
extreme summer heat, and E. ferox are mainly seen foraging at night. During the summer, low 
tide in Hong Kong falls from mid-day to afternoon. Therefore, the rocky shore is subject to 
extreme temperatures on hot summer days; temperatures of 60 °C have been recorded on bare 
rock, 40 °C in rock pools, and 33 °C within crevices. Here, I investigated the acclimation 
potential, thermal tolerance and thermoregulation behaviour of this important predator. I found 
that short-term exposure to high temperatures experienced within rockpools conferred a greater 
thermal tolerance to some individuals; however, this higher tolerance is close to existing 
temperatures. Therefore, rising temperature may limit available refuges, potentially reducing 
population numbers of this important rocky shore predator. 
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Abstract 
In recent years, automated analysis using deep learning techniques is expected to lead to faster 
and more accurate analyses of the images. It will be especially useful for urgent assessments 
and for monitoring after a disaster, including earthquakes and/or Tsunamis. For rapid 
evaluation of the effect of disasters and for monitoring several locations and years, it is 
necessary to extract organisms from images.  
In particular, barnacles are a dominant species in the upper intertidal zone and consideration of 
the distribution of barnacles is expected to be a good indicator of the impact of ground 
subsidence and/or temporal dynamics of the ocean environment. 
 Therefore, here we propose an automatic detection method for barnacles using images taken 
in rocky intertidal areas.  In particular, we especially tested the image to image conversion 
(translation) using Deep Convolutional Generative Adversarial Network (DCGAN) and object 
recognition using a convolutional neural network (CNN) as post processes.  
The preliminary results showed more than 65 % accuracy for the recognition of barnacles by 
random barnacle point assessment using test data. We will show the feasibility to eliminate 
overestimation of small sized objects and recognition of the difference between life and death 
by post process in the presentation. 
 
[This work was partly supported by the research program on Tohoku Ecosystem-Associated 
Marine Sciences (TEAMS) subsidized by the Ministry of Education, Culture, Sports, Science 
and Technology (MEXT), Japan.] 
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Abstract 
This work tested the hypotheses that there are differences regarding the sampling method to 
obtain population data of the fiddler crab Minuca rapax. Samples were collected monthly for 
two years in the hypersaline mangrove of Pacoti River, Ceará, Brazil. Two methods were 
employed: transect with sample squares (TSS) and catch per unit of effort (CPUE). In the TSS, 
a transect with 15 equidistant sample squares (50x50 cm) was delimited in the intertidal zone, 
where burrows were excavated for animal collection. In the CPUE, individuals found in an 
area around the transect were collected by a single collector during one hour. 474 crabs were 
collected in TSS [250 males, 176 females (10 ovigerous), 48 juveniles with undetermined sex 
(US)] and 1841 in CPUE (1091 males, 734 females, 16 ovigerous, 16 US). Individuals were 
larger in CPUE (Test t, p <0.05), and in both methods males were larger than females. The sex 
ratio was diverted to males in both methods (Test χ2, p <0.05). Morphological sexual maturity 
(LC50%) was higher for males and females in CPUE, as a consequence of bias towards 
capturing larger individuals. In the TSS, more than 50% of the captured individuals were 
juveniles ,while more ovigerous females were collected in CPUE. The higher number of males 
in CPUE is likely because they are larger, and the lower abundance of juveniles may indicate 
a sub-sampling of this age group.  
 
[This work was supported by a PhD grant to P.S.G provided by “Coordenação de 
Aperfeiçoamento de Pessoal de Nível Superior] 
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Abstract 
This work tested the hypotheses that there are differences regarding the sampling method to 
obtain population data of the fiddler crab Leptuca leptodactyla. Samples were collected 
monthly for two years in the hypersaline mangrove of Pacoti River, Ceará, Brazil. Two 
methods were employed: transect with sample squares (TSS) and catch per unit of effort 
(CPUE). In the TSS, a transect with 15 equidistant sample squares (50x50 cm) was delimited 
in the intertidal zone, where burrows were excavated for animal collection. In the CPUE, 
individuals found in an area around the transect were collected by a single collector during one 
hour. 2566 crabs were collected in TSS [1184 males, 1043 females (42 ovigerous), 337 
juveniles with indeterminate sex (IS)] and 1427 in CPUE [843 males, 516 females (5 
Ovigerous), 68 IS]. Individuals were larger in CPUE (t-test, p<0.05), and in both methods 
males were larger than females (t-test, p<0.05). The sex ratio was diverted to males in both 
samples (χ2, p<0.05). Morphological sexual maturity (LC50%) was higher for males and females 
in CPUE. TSS has resulted in more juveniles and ovigerous collected. L. leptodactyla is the 
smallest species of fiddler crab in the Atlantic and the TSS allows a more thorough search of 
individuals, which reflects in the greater number captured. As a consequence, the sampling 
may induce differences in estimates of population structure. Therefore, the choice of an 
appropriate method depends on the objectives of the study. 
 
[This work was supported by a PhD grant to P.S.G provided by CAPES/BRAZIL] 
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Abstract 
Matrix models are tools used in analyzes of the population dynamics of plants and animals that 
provide estimates of population status and identify the main demographic /vital rates that 
influence the population growth rate. In addition, the model provides reliable information that 
can be used to estimate the number of individuals that can be exploited without undermining 
the population viability. The mangrove crab (Ucides cordatus) is an important but dwindling 
fishing resource in estuarine environments along the Brazilian coast. In this study, we used a 
matrix model to evaluate its population dynamics. Using traps, specimens were collected 
monthly between August 2010 and July 2012 in a mangrove of the Jaguaribe river, Ceará - 
Northeastern Brazil (4°26'15'' S - 37°48'45'' W). The population dynamics were investigated 
employing the size/stage-structured matrix model proposed by Lefkovitch, using the female 
subpopulation. For this, carapace width was measured with a vernier caliper (accuracy: 0.05 
mm). The final sample consisted of 383 specimens whose carapace width had, on average, 
51.6±11.7 mm. The matrix modelling indicates that the sampled population is expanding 
(λ=1.35) and that the demographic parameters “survival and growth rate” are crucial to the 
maintenance of the population. With regards to demographic connectivity, the local population 
dynamics appears to be affected by external factors related to larval export and dispersion from 
populations in adjacent estuaries.  
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Abstract 
Mangroves are permanently changing ecosystems due to biotic and abiotic factors. Interactions 
between key invertebrate groups, trees, and soil properties, among others, determine the 
community structure throughout mangrove stand developing. Covariation among these factors 
obscures their mutual cause-effect relationships throughout successional mangrove community 
assemblages since soil features are correlated to the type of engineer organisms such as 
brachyuran crabs (Crustacea, Decapoda) and trees. We studied the diversity and distribution of 
trees and brachyurans and their relation with soil features in the formation of mangroves in the 
estuary of Pacoti River (northeast Brazil). Ordination of data (PCA) and multivariate multiple 
correlation (PLS) were used to evaluate and understand patterns between soil, plant, and fauna 
variables. Studies support that the intertidal establishment of Brachyura is determined primarily 
by some soil properties, but further distribution and diversity of this key faunal group can 
depend on type and density of trees and their specific root systems. The prop roots habitat of 
Rhizophora mangle supports higher brachyuran diversity by allowing the construction of 
multispecific burrow systems. Evidence supports that red mangrove and brachyurans are key 
organisms involved in shaping the physical and, hence, the ecological structure of Neotropical 
mangrove stands throughout their development. The results provide valuable insights into 
community assembly and their ecological functionality.  
 
[This work was supported by a post-doctoral PNPD (ACF) and Ph.D. grants (CERDA) 
provided by CAPES/BRAZIL] 
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Abstract 
The Mediterranean Sea is inhabited by an impressive species array, numbering over 17,000, of 
which at least one fifth are considered to be endemic. Such increased endemism and high 
species richness makes the Mediterranean Sea one of the world's 36 biodiversity hotspots. 
However, Mediterranean Sea is currently amongst the most impacted ecoregions globally due 
to increasing levels of human threats that affect all levels of biodiversity, severe impacts from 
climate change, and bioinvasions. The aim of this study is to describe the biodiversity patterns 
along the Mediterranean and the Black Sea through the example of decapod biogeography in 
the region and identify major changes and threats. A set of non-parametric multivariate 
analyses are performed on the decapod inventories of six defined areas of the Mediterranean 
and the Black Sea. Both the numbers of species and the multivariate analyses demonstrate a 
west-east zoogeocline, with the West Mediterranean demonstrating the highest species number, 
while the Levantine Basin, is severely impacted by the invasion of Lessepsian species.  
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Abstract 
From the 1940s–1990s, mangroves in Hong Kong have been converted to extensive coastal 
shrimp ponds (gei wai). Today, the only remaining gei wai are in Mai Po Nature Reserve (part 
of a Ramsar site) and have ceased commercial production. They remain managed in the 
traditional way to provide a feeding habitat for migrating water birds. This study uses a 
combination of sweep netting, trapping, and leaf bags to survey the biodiversity of crustacean 
in the gei wai, and reconstructs the food web using stable isotopes to elucidate the trophic niche 
of the crustaceans. To date, at least 18 species including 5 shrimps, 5 crabs (one of which may 
be a new Majidae species), 5 amphipods, 2 tanaids, 1 isopod, and 1 barnacle have been 
collected, and marked patterns in their spatial and temporal distribution have been elucidated. 
Results from ongoing stable-isotope analysis will add additional understanding of the trophic 
niches of crustaceans in the gei wai. These findings could have implications for the Reserve 
management in order to provide a diversity of food for migrating birds. 
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Abstract 
Bottom trawling has been considered as one of the most destructive fishing methods to marine 
benthic ecosystem.  Since the late 1970s, marine fishery resources in Hong Kong have been 
overexploited by overfishing, partly attributable to the wide application of such non-selective 
fishing gears.  To minimize further destruction caused by trawlers and enable rehabilitation of 
the fishery resource, the Government of the Hong Kong Special Administrative Region has 
implemented a permanent territory-wide trawl ban in local waters since 31 December 2012.  
Using stable isotope-based tools, this study aimed to investigate whether benthic crustacean 
assemblage have undergone recovery following the trawl ban.  We conducted trawl surveys at 
six sites of Hong Kong waters before (in 2012) and three years after the trawl ban (in 2015).  
The results of stable isotope analyses indicated that there were broader trophic niches of 
crustacean assemblage in all studied sites three years after the trawl ban.  Longer food chains 
and increased mean trophic position of carnivorous crustacean were recorded at inner regions 
of both eastern and western waters after the trawl ban.  Similarly, food chain length was longer 
at outer regions of both eastern and western waters.  Nevertheless, decreases in food chain 
length and other metrics were observed at southern waters.  Given the short-term study duration 
and site-specific responses, long-term studies will be needed to reveal the effectiveness of the 
trawl ban for facilitating ecosystem recovery. 
 
[The present work was supported by a research grant (CRF Project No. HKU5/CRF/12 G) from 
a Research Grants Council of the Government of the Hong Kong Special Administrative 
Region (HKSAR)] 
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Abstract 
Grapsoid crabs (Crustacea: Decapoda: Brachyura: Grapsoidea) are ecologically important 
macrofauna distributed along the land-sea transition. Recent studies have revealed that some 
grapsoid crabs produce endogenous cellulases, reflecting their key roles as initial processors of 
vascular plant production. Parallel with the distribution of vascular plants along the land-sea 
gradient, the contribution of vascular plant materials to the crabs’ diet is expected to vary with 
their habitats among the grapsoids, e.g. land, mangrove, mudflat and shallow subtidal area. 
This study addresses the relationship between endogenous cellulase production, diet and food 
availability among sesarmid (family Sesarmidae), grapsid (family Grapsidae) and varunid 
(family Varunidae) crabs from the superfamily Grapsoidea. Ting Kok was chosen as the major 
field site. We hypothesize that (1) the endogenous cellulase production of the crabs is 
correlated with vascular plant materials availability in their habitats, and the proportion of 
vascular plant materials in the crabs’ diet; and (2) this production would decrease along the 
land-sea transition as the abundance of vascular plants gradually decreases from land to 
shallow subtidal habitats while dependence of the crabs on symbiotic cellulase would increase 
along the land-sea transition. To date, we have screened and found gene fragments of putative 
glycoside hydrolase superfamily 9 endoglucanase (GHF9 EN) in ten grapsoid species. 
Endoglucanase activities were detected in the stomach juice of 13 crab species. Cellulolytic 
bacteria Shewanella spp. and Agromyces spp. were isolated from the stomach, midgut and 
hindgut of the mangrove and semi-land crabs.  
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Abstract  
In 1956, A. C. Brown described the tanaid Pagurapseudes dentatus (as Kalliapseudes dentatus) 
from one male specimen collected from the intertidal zone of Dalebrook, False Bay, South 
Africa. This remains the only record of the genus from South African waters. However, the 
original description is vastly incomplete and poorly illustrated. To now meet modern 
taxonomic standards P. dentatus is re-described and fully illustrated including the copulatory 
female and manca developmental stages. Furthermore and for the first time, P. dentatus is 
reported to inhabit vacant gastropod shells characteristic of the subfamily Pagurapseudinae. 
This observation places P. dentatus into its ecological context and allowed the examination of 
specialized morphological features. The species is distinguished from other Pagurapseudes 
species by a single robust spine on the basis of the characteristically elongated pereopod-1, as 
well as singular distal pectinate setae on the propodus and adjacent to the dactylus of pereopods 
2-6 (only described on pereopod-6 for other species). Pagurapseudes dentatus was found to 
occupy shells of 19 gastropod species in 10 different genera with the highest frequency of 
inhabitants observed in shells of the genera Tricolia, Burnupena and Assiminea (n = 139). 
Pagurapseudes dentatus has been overlooked for over 60 years but was found to locally form 
dense populations under boulders in False Bay intertidal systems where it also co-occurs with 
several species of hermit crabs. This study lays the foundational ecological and taxonomical 
knowledge for future research on competition and interactions between shell-inhabiting tanaids 
and hermit crabs.  



 166 

 
P-53  
 
Exploring the effect of phyletic dwarfism on the static allometry of reproductive traits: 
Fecundity, egg size, and reproductive output in the pygmy crab Mithrax pygmaeus 
 
HAYDEN MULLEN1, J. ANTONIO BAEZA1 
 
1. Department of Biological Sciences, Clemson University, Clemson, South Carolina 29634, 

USA 
 
Abstract 
Petamithrax pygmaeus is a marine crab (Superfamily Majoidea) inhabiting the tropical eastern 
Pacific. Petamithrax pygmaeus is one of the smallest crabs in its superfamily reaching body 
sizes no larger than 7.0 mm carapace width (CW). Little is known about the reproductive 
biology of marine invertebrates exhibiting phyletic dwarfism. This study reports on egg 
performance (fecundity, egg size, and reproductive output) for both early and late embryos of 
this dwarf species. Fecundity varied between 17-172 eggs crab-1 with a mean ± SD of 87 ± 48 
eggs crab-1 (early), and between 3- 59 eggs crab-1 with a mean ± SD of 50 ± 40 (late). 
Fecundity increased significantly with female CW. Embryo volume varied between 0.13-0.42 
mm3 with a mean ± SD of 0.22 ± 0.07 mm3 (early) and between 0.2-0.42mm3 with a mean ± 
SD of .28 ± .05 mm3 (late). Embryo volume did not increase with female CW. Reproductive 
output (RO) represented a mean ± SD of 3.7% ± 5.2% of female dry body weight (DBW), and 
a significant correlation was observed between female DBW and dry weight of the egg mass. 
The brood mass (RO) of P. pygmaeus increased proportionally (isometrically) with increases 
in female body size. Fecundity and egg size are within expected ranges for minute species of 
crabs in the superfamily Majoidea. 
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Abstract 
The stock assessment of Norway lobster (Nephrops norvegicus) is made by fishery-dependent 
(i.e. trawl catches) or fishery-independent (i.e. burrow counts) methods. In both cases, 
important methodological assumptions affect the validity of derived population demographic 
estimates. Here, we provide a description of cabled underwater sensor networks in relation to 
the production of ancillary data for stock assessment of deep-sea highly commercially 
exploited decapods, whose fishery is in decline in the Mediterranean Sea. Specifically, two 20 
m depth cabled video-observatories belonging to the European Multidisciplinary Seafloor and 
water column Observations (EMSO) network (SmartBay, in Ireland and OBSEA in Spain) are 
being used for in situ high-frequency time-lapse video and oceanographic monitoring of the 
burrow emergence of individuals. This monitoring will be used to quantify inter-individual 
variability in frequency and duration of emergence as a product of ecological and 
environmental forcing, and inform population level estimates of emergence (and hence 
availability to trawling) and burrow occupancy. Obtained data will serve as cross validation 
for acoustic tagging trials (i.e. animals bearing frequency-specific emitters, operating in tandem 
with listening hydrophone stations). Emissions and silences will be proxy of emergence timing 
and duration. A shallow water trial performed at OBSEA will serve as test-bed for acoustic 
mooring placement at 350-400 m depth, in the no take zone off Blanes Canyon (Spain).  
 
[The present work was supported by RESBIO (TEC2017-87861-R) and RESNEP (CTM2017-
82991-C2-1-R) as well as TNAs: ADVANCE (H2020-INFRAIA-2014-2015 under the Grant 
Agreement no. 654410, JERICO-NEXT) and SmartLobster (EMSO-LINK).] 
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Abstract 
The deep-sea decapod crustacean assemblage of the Gulf of Cadiz is presently poorly 
characterized. Eighteen ROV video-transects (50 hours) were carried between 173 to 988 m 
depth on the continental slope. A total of 4339 individuals of 13 taxa were observed. 
Bathynectes maravigna (98 individuals and 2.3%), and Polybius henslowii (1691 individuals 
and 39.0%), were the most represented, followed by Munida sp. (1748 individuals, 40.2%). 
Individuals classified at family level were: Crangonidae (14 individuals, 0.3%), Majidae (1 
individual, <0.1%), Paguridae (39 individuals, 0.9%), and Pandalidae (48 individuals, 1.1%). 
For a large group of animals, only a subclass or infraorder classification was achieved: 
Eumalacostraca (674 individuals, 15.5%) and Brachyura (2 individuals, <0.1%). Less observed 
species were: Nephrops norvegicus (8 individuals and 0.18%), Parapenaeus longirostris (8 
individuals and 0.2%), Plesionika martia (16 individuals and 0.4%), Acanthephyra sp. (2 
individuals and <0.1%). Munida sp. occurred in high-density patches in crinoid (Leptometra 
celtica) facies on the upper slope. P. henslowii was found in a contouritic channel. Species 
reaction to ROV footprint were aggressive (claws forward projection and within burrow 
retraction) for Bathynectes maravigna, Munida sp., N. norvegicus, and P. henslowii (burrowing 
was reported for the first time in this latter species, to our best knowledge). Species interaction 
with litter in B. maravigna, Munida sp., P. martia and Pandalidae was observed: individuals 
hiding under different kind of plastic and metal artefacts.  
 
[This work was carried out within the project with ref. CTM2012-39599-C03-03 and the IDEM 
Project funded by EU. M. Francescangeli was funded by an EU ERASMUS grant] 
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Abstract 
There is no comprehensive regulation of nanomaterials (NMs) in any countries due to their 
diverse physicochemical properties and their complicated interactions with different 
environmental conditions, such as temperature and salinity. However, most of the studies only 
focused on the evaluation of individual environmental factor. Ranking as the 5th mostly 
produced NMs and the 7th most prevalent NMs in commercial products, zinc oxide 
nanoparticles (ZnO-NPs) are one of the most environmentally concerned NMs. This study 
aimed to elucidate the combined effects of temperature and salinity on physicochemical 
properties and toxicity of ZnO-NPs towards Tigriopus japonicus, which is a common intertidal 
copepod species along the Western-Pacific region. Our results showed that the aggregate size 
of ZnO-NPs generally increased with increasing temperature and salinity, while their ion 
dissolution rate increased with decreasing temperature and increasing salinity. However, 
according to the results of the surface response model (RSM), salinity has a minimal effect on 
the toxicity of ZnO-NP towards T. japonicus while they are most toxic at the highest test 
temperature. The RSM also predicts that ZnO-NPs at a concentration meeting the Sea Water 
Quality Standard of China (0.5 ppm) could still pose severe toxic effects to T. japonicus with 
a temperature higher than 30 °C and salinity lower than 12 PSU. These results imply that the 
inadequacy of current regulations on NMs possibly jeopardises the protection of the coastal 
marine ecosystem especially in facing the global climate change when extreme weather events 
such as heatwave and heavy raining become more common.  
 
[This project is supported by Research Grants Council of the Hong Kong Special 
Administrative Region Government via a General Research Fund (no. 17305715).] 
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Abstract 
About 93% of the products containing zinc oxide nanomaterials (ZnO-NMs) are paints, 
cleaning and personal care products, from which ZnO-NMs can be easily released to the 
environment during application. However, there is no comprehensive regulation of nanomaterials, 
including ZnO-NMs, in any countries probably due to their diverse physicochemical properties. 
Functionalization of nanomaterials with different coatings is a common industrial practice that can 
alter their properties and toxicity, and hence increase the uncertainty in their risk assessment. As 
the influences of functionalization on the toxicity of ZnO-NMs to marine organisms remain largely 
unknown, this study aimed to compare the physicochemical properties, toxicity and toxic 
mechanisms of six zinc-associated chemicals towards the common intertidal copepod, Tigriopus 
japonicus which commonly occurs along the Western-Pacific region. The six chemicals include: 
bare zinc oxide nanoparticles (ZnO-NPs), ZnO-NPs functionalized with three common silane 
coatings, dodecyltrichlorosilane (SA-ZnO-NPs), 3-(aminopropyl) trimethoxysilane (SB-ZnO-NPs) 
and 3-(methacryloyloxy) propyltrimethoxysilane (SC-ZnO-NPs), as well as zinc oxide bulk-
particles (ZnO-BKs) and zinc sulphate hexahydrate (Zn-IONs). The results showed that the 
particles with different coatings had different physicochemical properties, including ion dissolution, 
aggregate size and zeta potential, and caused different degrees of short- and long-term impairments 
in T. japonicus. The chemicals induced high oxidative stress in the copepod and triggered 
differential gene regulations of multiple antioxidant proteins such as glutathione-S-transferase, 
glutathione reductase and superoxide dismutase. Based on the current results, effect thresholds for 
future regulation, including median lethal concentration (LC50), no observed effect concentration 
for population growth and acute-to-chronic ratio, were derived for the six chemicals.  
 
[This project is supported by Research Grants Council of the Hong Kong Special Administrative 
Region Government via a General Research Fund (no. 17305715)] 
 


