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Nanomia from: http://jellieszone.com/nanomia.htm


Many siphonophores, a group of chain-like hydrozoan predators, are difficult to identify to species.  Nanomia is among the easier West Coast species to distinguish, and also one of the most common.  As a physonect siphonophore, it possesses a gas-filled float known as the pneumatophore that aids buoyancy.  Immediately behind the float are number of closely spaced swimming bells, the nectophores.  These pulse to move the organism.  The stem area posterior to this holds a series of feeding and reproductive components.  The feeding structures deploy long tentacles that form a veil of death, ensnaring zooplankton prey as the siphonophore drifts in the water.  The tentacles are fully extended only when the siphonophore is not actively swimming, and have a combined length that is many times the length of the stem.  Nodules on the ends of tentacles appear to mimic copepods and may be a means for luring potential prey into a trap.  The tentacles are highly contractile and when disturbed shorten considerably to facilitate a quick escape swimming response.  By physonect standards Nanomia is tiny, with total chain length up to about 30 cm and nectophore region from 2 to 3 cm long.  At times Nanomia can be incredibly abundant in nearshore surface waters of central California, but most of the time resides in deeper midwater habitats.  It's a cosmopolitan species, being found in tropical and temperate waters of the Atlantic, Indian and Pacific Oceans.  

Calycophorae

[image: image9.jpg]Chaetognath trunk,



Calycophoran siphonophores are distinguished by the presence of a swimming bell (or bells) and the lack of an apical gas-filled float.   Whereas some members of this order form lengthy chains, many calycophorans are tiny and inconspicuous like the species pictured here.  These types possess a characteristic "rocket-shaped" swimming bell with relatively powerful musculature.  Rapid pulsing of the bell leads to a swift, darting swimming pattern.   The  stem trailing from the bell is highly contractile.  When disturbed, it can be retracted close to the swimming bell, thus enabling more streamlined propulsion.   As the stem is extended, tentacles are set in very specific patterns to act as a net in capturing zooplankton prey.  Most calycophorans in this group are members of the family Diphyidae.  They can be very difficult to identify to species or even genus, particularly since only pieces of the organism are usually all that is available.   You are unlikely to see one while boating or scuba diving since they are small and transparent.  These calycophorans are frequently collected with plankton nets but are usually damaged in the process - often only the relatively tough swimming bell remains intact.

Mitrocoma-cellularia

The cross jelly is among the more common hydromedusae to appear in the waters of Monterey Bay and other West Coast locations.  Typical of members of this group, the bell is transparent, thus making it difficult to see without careful observation.   The margin of the bell (diameter up to 90 mm) is lined with several hundred fine, white tentacles.  The most conspicuous part of this jelly are the 4 radial canals to which are attached the white gonads.  They form the relatively conspicuous "cross" that gives the common name to this species.  The small stomach has 4 frilly lips.  A strong bioluminescence is produced around the bell margin.  Fall and winter months are the best times to find Mitrocoma in Monterey Bay.  At times they may form large aggregations that are easily visible from the surface.   The third photo shows a swarm that has invaded near-surface waters of a kelp forest at Point Lobos in central California.  Cross jellies are found in nearshore waters from Alaska to central California. 

    Recent research has shown that cross jellies can actually detect chemicals in the water - they respond with changes in swimming behavior and extensions of tentacles when presented with traces of blended food.  This may be implicated in their tendency to form large aggregations since they may be able to detect concentrations of prey.  Other species presumably have similar chemical sensing abilities.  Click here for a recent news report
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Aegina

  You probably won't see this little beauty too frequently in Monterey Bay, but it is unmistakable when making an appearance in surface waters.  As with many other narcomedusae, it holds the rigid tentacles above the bell while swimming.  Aegina is an active swimmer with a rapid, high frequency pulsation of the bell.  The bell is transparent and often colored with a yellowish tinge.  Four, and occasionally 5 or 6, tentacles protrude from the bell, which may reach a diameter of 5 cm but is usually no more than 2 cm in Monterey Bay.   Hydromedusae, comb jellies, salps and other gelatinous zooplankton fall prey to this jelly.  Aegina is widely distributed throughout warm and temperate seas. 

Appendicularia (Larvacea) 

(From http://www.amonline.net.au/invertebrates/marine_overview/chapt2ck.html)

Appendicularians, or larvaceans, are small free-swimming planktonic tunicates with a body consisting of a short trunk and a muscular tail supported by a notochord. Most are only a few millimetres long, with a trunk of normally 1-8 mm and a tail usually several times longer, but some may be much larger, up to 8-9 cm (Fenaux 1998). All secrete and inhabit a complicated mucous filtering house with many chambers, which is normally discarded every few hours.

 

Appendicularians occur in all oceans, although most species are warm water forms. While the majority are found in surface waters, an increasing number of deep-sea (mesopelagic and even bathypelagic) species have been described in recent times (Fenaux 1998).

 

Appendicularians are amongst the commonest members of the zooplankton community, often being the second or third most abundant group in plankton samples, but due to their fragility, are often severely damaged or destroyed when collected with plankton nets. Consequently there have been relatively few studies attempting to assess their environmental impact. Still, as one of the few groups of animals able to retain very small organisms (down to 0.0001 mm, and usually less than 0.002 mm), they play an important role as grazers in planktonic food webs (Kott 1997). In turn they are eaten by many planktonic carnivores such as medusae, ctenophores, siphonophores, chaetognaths and fish, being a particularly important source of food for the larvae and juveniles of the latter. In addition the discarded houses, being rich with mucous and trapped organisms, comprise a rich source of food for a range of planktonic and benthic organisms (Kott 1997).

Chaetognatha (Arrow worms) from: http://depts.washington.edu/fhl/zoo432/plankton/plchaetognatha/chaetognatha.html
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Chaetognaths are a dominant part of the plankton, outnumbered only by copepods. Chaetognaths are transparent and shaped like a torpedo or arrow; hence the common name "arrow worms." These worms are predators of copepods, larval fish, crustaceans, and other chaetognaths. Using grasping spines found on either side of the head, chaetognaths can grab and ingest very large organisms. The arrow worms use mechanoreceptors that sense water movements to help detect other organisms, and some species have a specialized venom in the head region that helps to subdue captured prey. Besides being active predators themselves, chaetognaths are an important food source for fish and other marine animals. It is believed that chaetognaths use their mechanoreceptors to follow the vertical migration of prey, that is their daily movement up or down in the water column. 
When chaetognaths swim they cover their grasping spines with a hood, making them more streamlined and allowing for faster movements. Swimming in chaetognaths is accomplished by bending the head region back towards the tail in a flicking movement which cause the sleek worm to glide forward. Fins are also important in the organisms locomotion. Posterior fins are used to overcome sinking and facilitate stablization of the swimming motion. The tail fin may help to rocket the organism through the water. 
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Reproduction in chaetognaths is unique. All chaetognaths are hermaphroditic, meaning they have both male and female parts. Eggs are formed in the trunk region of the body, whereas the sperm develop in the tail portion. Sperm can sometimes be seen swimming inside the tail portion of  the body. One species courts by grasping the potential mate with its head spines. It is thought that several species undergo a similiar courtship in order to prevent themselves from being interpreted as a tasty meal. 
  
During the courtship the sperm must rupture through an outpocketing of the body and travel down along the partners body into the female opening. It is not known how sperm find their way from the male into the female opening. It is thought that some species are capable of self fertilization (egg and sperm come together from the same individual), which is rare in other invertebrates. 
  
After fertilization, the eggs are secreted in a slime that is either dropped in the water column, brooded (kept on the body until metamorphosis), or placed on vegetation. Placing the eggs on vegetation is thought to be advantagous as it keeps the eggs from drifting away from the coastal planktonic 
Salpida

Salps (Tunicata, Thaliacea) are planktivorous feeders. High feeding clearance rates suggest they may significantly impact some ecosystems. Other investigations of the impacts of predators such as ctenophores show the number of predators relate negatively to the number of fish eggs and larvae and of zooplankton (Shiganova, 1998). Densities of salps (enumerated as Salpidae and Thaliacea) have been determined from an approximately 24-year time series, from 1977 to the present, measured by Bongo net tows. Monthly, the highest concentrations of salps occurred between July and November. The study area was divided into four regions (Middle Atlantic Bight, Southern New England, Georges Bank, Gulf of Maine). A meridional trend was revealed with higher concentrations in the southern regions. We found several events of extreme salp concentration throughout this time series. Some events had peak salp concentrations of ~10000 specimens per cubic meter. These events were punctuated by several years of very low salp abundance in the late 80's and early 90's. Correlation to physical oceanographic measurements and the North Atlantic Oscillation (NAO) Index was explored.

From: http://jellieszone.com/tunicates.htm
The salps (Class Thaliacea, Order Salpida) include the most commonly encountered pelagic tunicates.  Salps can form massive aggregations of millions of individuals that may play a significant role in marine ecosystems.  They exhibit among the fastest growth rates of any multicellular organism.  A transparent test encloses the cylindrical body, and may be relatively thick and tough with projections and keels.  Using rhythmic contractions of bands of circular muscles within the body wall, movement by jet propulsion is accomplished by regulating the action of sphincter muscles that open and close anterior and posterior openings.  This also serves to pump plankton-laden water through the body, where a mucous net is used to extract food particles.  The number and pattern of muscle bands is useful in distinguishing species.  

Salps exhibit a complex life cycle with alternating aggregate and solitary generations.  Aggregates (the sexual gonozooids) develop asexually from an elongating stolon that buds from an area just behind the endostyle of the solitary individuals (the oozooid).  Individuals within aggregates are hermaphrodites, typically starting as females that are fertilized by older male individuals from another chain.  The resulting embryos (oozooids) then develop into the solitary asexual phase.  There is no larval stage and even before release the young oozooid often has a developing stolon.  In many species only a single embryo develops within each individual of the aggregate.  This method of asexual reproduction enables salps to quickly exploit periods of abundant food with rapid increases in population density.  With few defenses, rapid growth to maturity is the primary means to avoid predation by heteropods, jellyfish, siphonophores, ctenophores, sea turtles, marine birds and numerous types of fishes.  Hyperiid amphipods and several species of fish also use salps as traveling homes.
Solmissus (solmissus jelly) from: http://www.mbari.org/~kraskoff/MBARI/solmissus.htm
      The narcomedusa Solmissus is a dominant predator in the mesopelagic zone of Monterey Bay.  There are two (possibly three?) species of Solmissus in the bay.  I have looked at the foraging behavior, prey capture, and diet of Solmissus with in situ observations made with the MBARI ROV Ventana.  The characteristic tentacle first swimming behavior of the narcomedusae is shown with numerous variations on the theme.  It is thought that this posture facilitates the capture of large bodied gelatinous prey, which are hypothesized to be its principle diet.  Gut content observations show that gelatinous organisms make up almost 90% of the identifiable prey items.  Analysis of the vertical distribution of Solmissus show that although this medusa has a wide range of occurrence (surface-1000+ meters), the bulk of the population resides in a narrow band.  Average depth of the medusae is about 300 meters, with over 80% of the population being found between 200 and 400 meters depth.
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Poeobius-meseres from: http://www.mbari.org/~oska/polychaetes/poeobius.htm
[image: image13.jpg]



Poeobius meseres is commonly seen when cruising the midwater habitat with the remotely operated vehicle (ROV) Ventana operated by the Monterey Bay Aquarium Research Institute.  Poeobius is different from most polychaete worms because there is no obvious segmentation, no visible parapodia (feet or paddles typically found on each segment) or setae (bristles). 

Cydippida, Lobata and Beroe (comb jellies) 

from: http://aslo.org/meetings/santafe99/abstracts/SS01MO0430S.html
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Ctenophores are gelationous marine invertebrates that can significantly affect zooplankton community structure by predation. The two main ctenophore orders, Cydippida and Lobata, have different feeding mechanisms: cydippids use two elongate tentacles to capture prey while lobates use large, flap-like lobes and numerous comparatively reduced tentacles suspended between the lobes. Cooccurrence of Bolinopsis infundibulum (Lobata) and Pleurobrachia pileus (Cydippida) in coastal areas where both species can reach high densities suggests that dietary overlap and feeding competition may occur. To examine this hypothesis, we recorded the gut contents of >150 individuals of each species collected simultaneously on six dates in spring 1998 at Woods Hole, Massachusetts. An emergent pattern of prey partitioning between the two species was evident. The cydippid P. pileus consistently consumed larger, more strongly swimming prey, such as gammarid amphipods, crab zoea, calanoid copepods and barnacle cyprid larvae. In contrast, the lobate B. infundibulum selected smaller, more weakly swimming prey, such as copepod nauplii, gastropod veligers, rotifers and tintinnids. Differences in prey selection reflected the mechanical bases of prey capture by each species. We propose that the capacity of lobates to exploit microzooplankton was a major selective force favoring the evolution of lobate ctenophores from cydippid ancestors.
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From: http://jellieszone.com/ctenophores.htm
Ctenophores are strictly carnivorous and prey on a variety of planktonic animals.  About 90 species inhabit all types of marine environments.  Some, like those in the Order Cydippida (Pleurobrachia and Hormiphora), use a pair of sticky tentacles that can be retracted into tentacle sheaths near the pharynx to ensnare copepods, larval fish, eggs, and other small zooplankton.  Cydippid bodies are typically globular or pear-shaped.  Those in the Order Lobata (Bolinopsis and Leucothea) utilize large oral lobes, ciliated ribbon-like projections (the auricles), and mucus to harvest similar prey.  Lobate comb jellies typically have flattened oval-shaped bodies.  Tentacles are present but much reduced in size compared to cydippids.  Their close relatives in the Order Cestida (Cestum and Velamen) have a ribbon-like body, flattened in the tentacular plane and greatly elongated in the pharyngeal plane.  Comb rows run along the aboral edge.  The Cydippida, Lobata and Cestida all pass through a cydippid stage, which possesses a pair of feeding tentacles much like the sea gooseberry (Pleurobrachia).  The terrors of the ctenophore world are the various species of Beroe (Order Beroida), which unlike the other orders lack any kind of tentacles at all stages of the life cycle.   These vicious beasts have the habit of using a large mouth to consume other comb jellies with reckless abandon.  

 
Dolioida from: http://jellieszone.com/tunicates.htm

Other groups of thaliaceans include the doliolids (Order Doliolida) and pyrosomes (Order Pyrosomatida).  Doliolids are generally small, inconspicuous, and relatively uncommon in nearshore surface waters of California.  Unlike salps, which must swim continuously to feed, doliolids use cilia to pump water through their mucous feeding net.  This allows them to feed without the need to swim or contract body wall muscles.  Doliolids have a characteristic jumpy swimming motion when disturbed, which is accomplished with the aid of rapid contraction of the circumferential muscles within the wall of the barrel-shaped body.  The life cycle is more complex than that of salps, and includes sexual and asexual generations

Leuroglossus-stilbius
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Mysidae:

Small shrimp-like crustaceans
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Bathochordaeus:

Apolemia: (cnidaria, hydrozoa, siphonophora, Physonecta)  From: http://jellieszone.com/apolemia.htm
[image: image16.jpg]


Lurking in the inky darkness of the midwater, the siphonophore Apolemia acts like a living drift net, with a length exceeding an incredible 30 meters.  With tentacles spread out, it is indeed a formidable predator on creatures inhabiting the depths.  Apolemia is a physonect siphonophore and thus has an anterior gas float and set of swimming bells.  The vast majority of the body is formed by the elongate stem region with its feeding and reproductive structures.   Since the stem is exceedingly delicate, you will never find the entire siphonophore, or even long segments, near the surface.  You are far more likely to see sections of no more than a meter in length.  Typically the stem sections have a pinkish white color and drift with the currents, unable to move on their own.   Although a relatively abundant inhabitant of Monterey Canyon and other midwater locations, Apolemia is not commonly encountered by divers.  If you do come across a section of the stem, it is best to avoid contact since the stinging nematocysts are relatively potent.

Myctophidae “lantern fish” from: http://artedi.fish.washington.edu/FishKey/mycto.html
This is a large family of deepsea fishes found in all oceans of the world. They typically live at moderate to [image: image17.jpg]© 2002 Jeff Drazen



deep depths, but often undergo vertical diurnal migrations of up to several hundred meters and can be found near the surface at night. All members of the family have photophores on the head and body. Most myctophids are less than 10 cm long, but some reach about 30 cm. Some species are very abundant and are important food sources for a variety of marine fishes and mammals. There are about 235 species in this family, with three found in Puget Sound. This family is not common in Puget Sound.
Euphasia-pacifica/Euphausiidae (krill):

