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Abstract

Review of spioniform polychaetes' reproduction and larval growth. Only eight species of the genus
Pygospio and a few polydorids have been recorded to reproduce asexually. It is known that there
are minor species of Pseudopolydora (also known as Polydorella) and one species of Polydora that
only exhibit paratomy. In Pygospio elegans, architomy is frequently the major method of
reproduction, which helps to maintain huge populations. Spioniforms have two types of oogenesis
(extraovarian and intraovarian), three types of eggs (thin egg envelopes, thick egg envelopes,
smooth or reticulated, and thick egg envelopes, honeycombed), and two types of sperm (ect-
aquasperm and introsperm). Specific clades only have certain egg and sperm types. Eggs with
thickened egg envelopes seem to be unique to spioniforms, but eggs with thin egg envelopes are
present in other polychaete groups. This suggests that spionids have plesiomorphic thin egg
envelopes. Spermatophores develop in the male nephridia of the spionid subfamily Spioninae.
Spioniforms display a variety of reproductive and larval patterns, such as broadcast spawning,
external egg masses, female capsule brooding, and female body brooding. In the Spionidae,
poecilogony is unusually prevalent. A phylogenetic analysis shows that reproductive and larval
traits, together with a few adult characters, offer a more comprehensive database than only adult
morphology for assessing systematic and phylogenetic links. The Spionidae are paraphyletic,
according to preliminary parsimony studies, hence the definition of the family and the status of
related spioniform polychaetes need to be revised with relation to family level classification.

Keywords: polychaetes, larval growth, Spioniforms, Internal anatomy and physiology
Introduction

Polychaetes exhibit a remarkable array of reproductive characteristics. Congeneric species
frequently have significantly diverse reproductive strategies. One maldanid species, Axiothella
mucosa, develops masses of gelatinous eggs that are connected to the female tube. Sibling species
of A. rubrocincta both free spawn demersal eggs and rear their young inside their tubes,
respectively. Their success in the marine environment has probably been aided by the versatility
of polychaete life cycles. Despite a sizable body of work on polychaetes' reproductive
characteristics, no attempt has been made to study the distribution of reproductive modes
throughout orders and families. Fauchald (1983) categorized polyaetes usually into three
reproductive life modes, despite the existence of many intermediate species that are challenging
to categorize. My method classifies reproductive modes more precisely. Each session includes two
reproduction-related topics. The first one is about what happens to the eggs, namely whether they
are spawned freely into the ocean or are protected or enclosed as brood. The second factor has to
do with the kind of larval development: direct (no free-swimming larval phase), planktotrophic
(planktonic feeding larvae), or lecithotrophic (planktonic, non-feeding larvae). Using information
from 306 species, the distribution of these modes within the orders and families of the Polychaeta
is studied.
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Numerous polychaete groups have been identified as sponge companions, either residing on or
within the tissue of the sponges that serve as their hosts (Martin and Britayev, 1998). All
Polydorella Augener, 1914 members of the family Spionidae are associated with sponges and build
mud tubes on the surface of their hosts. In the Indo-West Pacific, the genus Polydorella now has
four species: Polydorella novaegeorgiae, another species from the Solomon Islands reported by
Gibbs in 1971, actually belongs to the genus Pseudopolydora, according to Radashevsky in 1996.
This is the conclusion that is used in this article. Some authors have placed the genus Polydorella
in synonomy with Pseudopolydora Czerniavsky, 1881 However, according to Tzetlin and Britayev
(1985), Polydorella constitutes a separate group based on morphology, and provided evidence to
support this conclusion with studies on the ecology and reproduction. As a result, there are
currently nine polydorid genera—an informal classification within the Spionidae—that have a
global distribution and are recognized from a variety of maritime settings. Within the Spionidae,
paratomy is a rather uncommon method of asexual reproduction; just five species have been
identified. All Polydorella species reproduce through paratomy, a process in which a growth zone
forms after segment 10 or 11 and eventually results in the development of a new individual (stolon)
connected to the parental (stock) individual. Thus, a chain can be joined by up to five people before
being divided. Single Polydorella species have a minimal and relatively consistent number of
segments due to this type of asexual reproduction (14-16 segments). The best research on
paratomic division has been done on P. dawydoffi and P. smurovi, however Dipolydora
tetrabranchia has also been noted. For the spionid Pygospio elegans Clapare'de, 1863, asexual
reproduction by architomy (production of offspring through fragmentation of a parental organism
into segments followed by subsequent regeneration) has been well studied. Six spionids' architomy
and regeneration were described by Stock (1965).

Internal anatomy and physiology

The outer surface of the body wall consists of a simple columnar epithelium covered by a thin
cuticle. A thin layer of connective tissue, a layer of circular muscle, a layer of longitudinal muscle,
and a peritoneum enclosing the body cavity are all found underneath this. Added oblique muscles
are used to move the parapodia. The bodily cavity is often segmented into distinct compartments
by sheets of peritoneum, however in some species it is more continuous.

Since polychaetes include predators, herbivores, filter feeders, scavengers, and parasites, their
mouths vary in shape and are situated on the peristomium, the portion of the body behind the
prostomium. However, they often have a set of jaws and a quickly everting pharynx that enable
the worms to seize food and draw it into their mouths. The pharynx of some species has been
transformed into a long proboscis. The digestive tract is a straightforward tube that typically has a
stomach halfway down it.

The tiniest species and those that are best suited for digging lack gills and simply have surface-
based breathing. The majority of other species have parapodia-associated external gills. The
circulatory system is normally simple but well-developed. The parapodia and the gut are supplied
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by lesser vessels from the two major blood vessels. The dorsal vessel, located above the gut, carries
blood forward, and the ventral vessel, located beneath the gut, carries blood back down the body.
Most species do not require a heart because the blood arteries themselves can contract and move
the blood along. However, in a few instances, the system contains multiple locations where
muscular pumps similar to a heart can be detected. In contrast, some animals have a minimal or
nonexistent circulatory system, relying instead on the coelomic fluid that fills their body cavities
to deliver oxygen.

Any one of three distinct respiratory pigments, or neither, may be present in the blood. The most
prevalent of them is hemoglobin, although certain groups also have hamemerythrin or
chlorocruorin, which has a green color. The nervous system is made up of ganglia and a number
of tiny nerves in each segment of a single or double ventral nerve cord that runs the length of the
body. The brain is located at the top of the head and is relatively large when compared to the brains
of other annelids. The ventral posterior surface of the brain is home to an endocrine gland that is
believed to play a role in reproduction. Along with the sensory organs on the head, the body also
has photosensitive eye spots, statocysts, and countless other sensory nerve endings that are
probably related to touch.

For excreting waste, polychaetes have a variable number of protonephridia or metanephridia, some
of which can have a quite complex structure. A greenish "chloragogen™ tissue found in the body
that resembles that of oligochaetes and appears to operate in metabolism similarly to the liver of
vertebrates is also present. Collagen cross-linked fibers form the cuticle, which can range in
thickness from 200 nm to 13 mm. Their setae and jaws are made of sclerotized chitin and collagen,
respectively.

Conclusion

More thoroughly than is possible for most families of polychaetes, phylogenetic and systematic
relationships can be tested using the substantial literature on reproduction and development of
spioniforms. The Sabellidae represent the best attempt to date (Rouse & Fitzhugh, 1994). These
studies also allow for the testing of more general hypotheses, including those that have been
established regarding the evolution of invertebrate life histories, the evolution of reproductive
processes, and general beliefs regarding the primitive origins of sperm, eggs, modes of spawning,
brood protection, and larval nutrition. Phylogenetic approaches for evaluating life history attributes
may render many enduring ideas erroneous, according to a recent overview of these subjects.
Without a doubt, this is the route future spioniform research must go. The preliminary phylogenetic
synthesis presented here implies that current ideas about systematic relationships need to be
changed and makes extensive use of data gathered over the previous century. However, there will
need to be much more data developed than what is now available on only four species in order to
test more general conceptions of evolutionary orientations in oogenesis, vitellogenesis, and egg
morphology among the spioniforms.
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