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Abstract

Clam shrimps are large bivalved branchiopod crustacean. They first occurred
in the Devonian, and flourished during the Mesozoic in Asia. Fossil clam
shrimps play an important role in the subdivision and correlation of
non-marine fossil-bearing strata. The phosphatized carapaces or carapace ex-
ternal/internal moulds are the main objects for taxonomical studies. The
delicate ornament and the ontogenetically developing morphological patterns
on the growth bands of carapaces are the main fossil taxonomic criteria.
While modern clam shrimp taxonomy is based on soft body morphological
features and molecular data, which could not be found in the fossil records.
This makes it difficult to discuss the fossil and modern clam shrimp phyloge-
netic relationship. Nowadays scanning electron microscopes are widely
available, and can play an important role in investigating clam shrimp cara-
pace morphology which could be common language to integrate fossil and
modern taxonomy.
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1. Introduction

Clam shrimps are large branchiopod crustaceans. They have laterally com-
pressed shrimp-like bodies which are enclosed in chitinous bivalved carapace.
This is the reason why they are called clam shrimps. Extant clam shrimps are
widely distributed on all continents except for Antarctica, but fossil clam

shrimps are widely distributed, and they were also found in Antarctica. Accord-
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ing to the fossil records, clam shrimps extend back to the Devonian Period. The
evolution of clam shrimps was initially centred on Europe, but in Mesozoic they
diversified more rapidly in Asia [1]. During the Cenozoic they gradually de-
clined with very scarce fossil records [2], and resulted in both low abundance

and diversity. Nowadays only fourteen genera in five families remain [1].

2. Living Environment of Clam Shrimps

Clam shrimps inhabit seasonally astatic wetlands such as playas, vernal (rain and
snow-melt) pools, rice field or fishless lakes [3]. This living environment is con-
sistent with their relatively short life cycles. Their resting eggs are able to survive
dormant for several years under dry conditions. All these special features make
clam shrimps the very successful colonizers of ephemeral freshwater ecosystems
[4] under a wet and dry alternating climate setting in the earth history [5]. This
results in very abundant fossil records worldwide in the Mesozoic fine lacustrine
deposits [6]-[11].

3. Taxonomy of Fossil and Extant Clam Shrimps

Clam shrimp fossil records demonstrate that their fossilized soft parts are very
rare. Most common cases are that they are preserved as phosphatized carapaces
[12], or the external or internal moulds of carapaces. Thus, the classification and
taxonomy of fossil clam shrimps are mainly based on the morphological charac-
ters of their carapaces, such as the carapace outline, structure and the fine orna-
mentation patterns on growth bands [5]. While extant clam shrimps are classi-
fied based on the soft body morphological characters and molecular data. In or-
der to solve this dilemma, a common language should be found for an integrated
classification for fossil and extant clam shrimps [13]. During The Crustacean
Society Mid-Year Meeting (May 2019 Hong Kong), fossil and extant clam
shrimp specialists have carried out detailed discussion about the future research
on clam shrimp taxonomy. Most participants agreed that clam shrimp carapaces
could be the main object for searching for morphological features to discuss the
relationship between fossil and modern clam shrimps.

Nowadays scanning electron microscopes (SEMs) are widely available and
play a more important role in taxonomy of fossil clam shrimps [14]. The pre-
vious studies of fossil clam shrimps, mainly based on the observation under a
light microscope, made un-precise descriptions of carapace ornamentation fea-
tures, and thus taxonomic relationships cannot be determined clearly. A new
SEM imaging of the type material of Neodiestheria dalaziensis from the Albian
Dalazi Formation in northern China has revealed ontogenetically developing
morphological patterns on growth bands of the juvenile stage of the carapace,
which indicate that Neodiestheria is closely related phylogenetically to Zriglypta
[15]. This shows us that further investigation on the fossil and extant clam
shrimp carapaces by the help of SEM could get more fruitful results to discuss

their phylogenetic relationship.
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