Tubeworms or worms in tubes? What is the difference?

One of the desired aims of the exploration and discovery cruise to the Blake Ridge Diapir in July 2003, was to get an answer to the question “are there tubeworms found at the Blake Ridge seep?”  In a previous cruise in 2001, images taken with the Alvin submersible showed patches of thin, tubes emerging from the sediments.  They were not able to collect any of these animals in 2001, and our hope was to be able to collect some on this cruise to determine what they were; tubeworms or worms in tubes.  This distinction may seem trivial and confusing but to people whom study polychaetes (worms) this is an important distinction.  And even then, it is only relevant for those who study worms located at hydrothermal vents or seeps; unique environments in which animals have evolved symbiotic relationships with bacteria that help supply their nutritional needs.

At vents and seeps, tubeworms are described as worms that lack a functional gut and harbor bacteria in what is called a trophosome (this is the middle region of the worm).  These bacteria are what supply the energy to the animal and allow it to grow.  This relationship is special and a unique way of allowing these animals to live in environments where there is no sunlight to fuel their energy demands (the process of photosynthesis).  Tubeworms live in parchment-like tubes that they make themselves and can move up and down within the tube.  There is a feathery-like structure called the plume that is basically the head of the animal. This plume can be bright red and is the area of gas exchange.  Tubeworms typically grow in dense aggregations and anchor themselves to rocks on the bottom or in the sediment.

On the other hand, worms in tubes are like most polychaetes found in all locations across the world ranging from coral reefs to waters off Antarctica.  These worms also build tubes that they use as a home but they have functional guts and typical feeding behaviors; they do not have the symbiotic bacteria in their bodies.  They can grow in dense aggregations but more common is for them to have their own space within the sediment and a certain distance from other individuals.  There are a variety of different types of worms that live in tubes and they each have a distinct look. Even the tubes can vary in size, shape, material, and length.

We really wanted to use these general characteristics to determine what type of worm in tubes we saw here.  Efforts to sample these individuals were not successful given the nature of the aggregations and difficulties of using the submersible arms to grab worms.  Evenly spaced tubes along the bottom that were documented in 2001, and seen again here, and appear to be worms in tubes.  After examination under the dissecting microscope and removal of the tubes, the worms were identified to the polychaete family Chaetopteridae.  These worms have a distinct look and were easily identified once we saw the characteristic modified hooks on the feet of segment 4 of the body.  The location of these hooks is different than in other polychaetes.  

The question still remains unanswered though to a large extent.  Samples that could conclusively provide evidence for one way or another were not collected.  There was a new discovery of two small aggregations of worms in tubes that was not seen in 2001. These aggregations were more characteristic of tubeworms but since sampling efforts were not successful in grabbing any worms, the possibility remains that there are tubeworms at the Blake Ride.  Unfortunately, that discovery will have to wait until another cruise returns to explore the hidden secrets of what this amazing seep has to offer biologists.

2003_07_28_00_017.jpg:  Chaetopterid polychaete removed from parchment-like tube.  Golden hook is seen on the 4th row from the left. The large white curly objects coming off the head (left) are feeding appendages that sweep the surface of the sediments.

