Key concepts for Tide Walks

Intertidal etiquette 

· turn rocks back over, pick up trash,  wet hands before handling animals, keep them wet

Tides
· neap vs. spring tides – corresponding moon phases

· Why did we schedule the field trip for this particular weekend?

· Gulf of California has semi-diurnal tides – 2  high & 2 low tides/day

- mixed semidiurnal – successive high tides of different height

- diurnal – 1 high & 1 low tide/day
Substrate - nooks and crannies promote life

· basalt boulders and pieces of pumice are the remains of volcanic activity, last erupted 15 mya

· coquina is lithofied (turned to rock under high pressure) conglomerate of sand, shell fragments & mucous 

about 125,000 years old

· as living quarters:

- sand – organisms can burrow into; not as stable

- basalt boulders – organisms can live on or under

- coquina – softer and more porous, can be bored onto and full of cracks and crevices

  organisms can live on, in or under

Pelican Point is made of granite which is less smooth than basalt and so better habitat

Supratidal

· cyanobacteria (“blue-green algae”) dark band visible at the volcano base

photosynthetic bacteria, possible precursors to chloroplasts

Intertidal Zone

· define intertidal:  part of sea floor that lies between highest high & lowest low tide

· tides create vertical zonation, exposure abrupt not gradual

· intertidal zonation:  

zone 1:  all sand - Tylos punctatus (beach pill bug)

zone 2:  mostly sand & high coquina – Tetraclita stalactifera (thatched roof barnacle)

zone 3:  mostly basalt boulders – Chthamalus anisopoma (small barnacle)

zone 4:  mostly outer coquina – Palythoa ignota (brown carpet anemone)

Life in the Intertidal

one of the most difficult places to make a living

intertidal organisms are generally very hardy because they must withstand many extremes

· physical factors - abiotic

- temperature - increases when tide is out, decreases when tide is in

- salinity - increases from evaporation, decreases from rain or runoff

- wave action - mechanical effect – hide or anchor themselves

- desiccation - drying out – hide or clam-up or run

- substrate movement -- reef vs. boulders vs. sand - too much movement = little life

· biological factors - biotic

- competition - particularly for space: real estate is everything! - the limiting factor!
  many encrusting, colonial animals use chemical warfare to maintain or seize a place to live 

  some sponges and tunicates produce powerful anti-growth agents.  

- predation

Many of these factors can have a more pronounced effect on sessile organisms because they are “stuck” in a particular location and must deal with whatever conditions arise.  Motile organisms have the ability to seek shelter or move to a more desirable location, although some motile animal’s such as fishes can also be greatly affected if they become trapped in a small tidepool.

· animals tend to be mobile in higher zones & sessile in lower zones

· “Connell’s Rule” - physical factors determine the upper limit; biological factors determine the lower limit

Body Symmetry

· asymmetrical (sponges, algae)

· radial, pentaradial (anemones, urchins, sea stars)

· bilateral (fish, crabs, polychaete worms)

Feeding strategies

· carnivore:  eats animals

· herbivore:  eats plants or algae

· omnivore:  eats both

· planktivore:  eats plant, animal, or bacterial matter in the plankton

· detritivore:  eats dead plants or animals or parts thereof

· symbiont: usually the smaller partner in a symbiosis (eg, zooxanthellae are symbionts in corals)

Feeding modes

· suspension feeders:  catch food and/or organic material from water using tentacles or spiny arms; do not

    
generate a current; often predators (e.g., anemones, corals, hydroids, brittle stars)

· filter feeders:  type of suspension feeding - catch food suspended in the water by creating a current 

(e.g., barnacles, sponges, porcelain crabs, tunicates, clams, mussels, oysters, scallops)

· deposit feeders:  remove organic material from the water or sediment by digesting sediment, use of mucous-

   
covered tentacles or arms, or a mucous net, not predators (e.g., sea cucumbers, feather duster worms)

· grazers:  eat algae or encrusting colonial invertebrates (e.g., sea stars, sea slugs, octopus, fish, snails)

· scavengers:  feed on dead or dying plants, algae or animals (e.g., crabs, snails, fish)

· symbiotic:  2 species living in intimate association for most or all of their lives

Modes of reproduction 

· sexual - gametes, fertilization:  must find mate, increase genetic diversity 

· asexual - budding, fission, regeneration:  no mate, no genetic diversity.

more susceptible to environmental changes, disease 

Movement  
· sessile - attached, encrusting

· mobile - also called arrant or motile

Intertidal stories

· Chthamalus/Acanthina – co-evolution

· bread crumb sponge isopod/3 male phenotypes – reproductive strategies

· lumpy claw crab/Nerite – co-evolution

· Heliaster/coralline – keystone species 

· Palythoa/zooxanthellae – symbiosis

· samurai hydroid – direct & indirect species interaction

Snails – general rule: round opening = herbivore, slit opening = carnivore;  there are exceptions: inflated dove


herbivores
carnivores
deposit


turbo – algae
olive –worms, other small animals
speckled cerith - detritus


tegula – algae
rock thais – gastropods, bivalves


nerite – algae
coralline – barnacles


speckled cerith – algae
angelic tooth – barnacles


flyspeck cerith – algae & detritus
moon snail – clams, snails


top – algae


inflated dove – algae

Division Characteristics – all chlorophyll A

Cyanophyta – photosynthetic bacteria, prokaryotes (genetic material not contained in nucleus) 

Chlorophyta – chlorophyll B, closely related to land plants

Phaeophyta – chlorophyll C1 & C2, fucoxanthin accessory pigment, pneumatocysts

Rhodophyta – phycobilins accessory pigment, calcium carbonate in tissues

