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Eugene N Kozl of

I. Some General Habitats Found on Rocky Shores

Many or gani sns requi re very speci al conditions that are net by one or
noreof thefeatures |listed

* Hardness, chemcal conposition, texture of the surface (Sonein-
vertebratesliveinpitsor burrows i nsoft rock; they cannot excavate
hard rock. Qertai n species require snoot h surfaces, ot hers need
rough surfaces onwhichtosettl e and nature.)

» \ertica surfaces, sl opingsurfaces, flat surfaces

* Protected surfaces, exposed surfaces (Sone organi Sns require ex-
posure towave actionthat others cannot tolerate.)

* Surge channel s

» Qevices, rock-on-rock situations (These providetight places that
nany i nvert ebrat es, such as certai n sea cucuniers, require.)

* Loose boul ders

* Ti de pool s

» Synini oti ¢ associ ati ons - Thi s cat egory cover s cl ose associ at i ons of
two species. It includes nutual i sm(of benefit tobothpartners), para
sitism(harnfiul tothe host), and cormensal i sm(neither obvi ously
harnfiul nor beneficial tothe host). CGnmensal i smis arather vague
cat egory, probably i ncl udi ng many associ ati ons that sinpl y have
not been shown to be nut ual i stic or parasitic.

o Fpiphytic (“plant-on-plant”) associations. Innarinehabitats, this
category includes algaethat typicallyattachtoother algaeor toeedl -
grass and basket gr ass.

Probl ens faced by organi sns that |ive onrocky substrata, especialyinthe
inetidd regon

Rysicd factas

* Véive action (| owto noderate i nthe San Juan | sl ands and Puget
Sound)

» Scouri ng by sand and coveri ng by sand, especi al | y where rocky out -
crops al ternat e wth sandy beaches and coves. Seasonal changes i n
the vertical distributionof sand are conmon.

* Exposure, duringlowtides, toultraviolet |ight, heat, desiccation,
rain, runoff of freshwater fromtheland. Runoff nay change t he
sdintyod alocaizedarea

Bdojcd fadtas
o (npetitionfor space
» (npetitionfor food
* Predati on (carnivores eating other ani nal s)
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* Gazing (aninal s eating al gae or eel grass)
» Scavengi ng (ani nal s feedi ng on dead or dyi ng or gani sns, whi ch
nay be al gae, eel grass, or other ani nal s)

Tidal patternsof theregion

n the west coast of North Anerica, there aretypically two hightides
(usual I'y unequal ) andtwo | owti des (al sounequal ) ineach periodof slightly
norethan 24 hours. Intidetabl es, the average of thel oner of thetwo | ow
tidesisstatedas 0.0. Tides belowO.Oarecal ledmnustides, andare given
intidetablesas-1.0ft., -25ft., etc. Qur lovest | owtides, comngin My
and June, are about -3.0ft. The highest tides are about +9.0ft. Thusthe
anpl i tude-the vertical range of tides, fromhighest to | onest—s about 12
ft

Inour region, very |l owtides occur during daylight hoursin springand
summer. | nautumm and w nter, however, such | owtides occur only at
night, oftenat veryinconvenient tines. But it is possibletohaveava u
abefiddtripwthout havinganexceptiond lylowtide. It wll bebetter, in
fact, to nmake the study of seashore bi ol ogy a gradual process, begi nni ng
wthnoderately | owtides of perhaps +3.0ft., possibl e during dayl i ght
hoursinwnter. Afirst fieldtriponanextrenelylowtide can be very
frustratingtothe teacher and students, becausethereis so nuch naterial
todeal wth. M advice start wththeupper levelsonthefirst fieldtrips,
whichcanbeinautumor wnter. Savetherichfauna and flora of | oner
levdsfor fiddtripsinspring

Afewwords about conservation

It isunwsetobringani na s back to school, wherethey arenot likelyto
livelongunlesstherearesuitabl e aguari umfacilities, wthp enty of space,
co dvater, and oxygen. Rocks, if lifted, shoul dbe put backintotheir origi-
nal position, and care nust be taken not to crush ani nal s beneat h t hem
Before setting alarge rock down again, it may be a good i dea t o nove
crabs, fishes, andother aninal stooneside; they' Il findtheir way back to
safety. Youcana solay downasnal |l rock tosupport thelarge rock enough
t o keep organi sns beneath it frombei ng crushed.

II. Some Common Intertidal Species in Our Region, and the Tide
Levels at Which They Are Most Likely to Be Found

Speci es di scussed bel oware il | ustrat ed and described i n Seashore Life of the
Nort hern Paci fi ¢ ast, and nany are gi ven appr opri at e conmon nanes.
(You and your students nmay w sh t o nake up comrmon nanes for ot hers.)
Mbst of the species arewdely distributedintheregion, but sone arere-
strictedto shores wherethere are special conditions, such as strong vwave
action. The organi sns dealt wth are grouped accordingto four zones.
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These nay not be sharply narked, but they are neverthel ess useful for
t eachi ng.

Sonet hing to renenber! O arichly popul at ed beach, such as woul d be
found on t he west and sout hwest porti ons of San Juan | sl and and t he sout h-
west portion of Lopez Isl and, there are nany hundreds of species |iving
bet ween hi gh and | owtide marks. Al arge proportion of themdi at ons,
snal | encrusting al gae, protozoans, bacteria—are mcroscopi c. They are
i nportant conponents, providingfood for other organi sns, pronoting
decay, etc., but requiredetailedand oftendifficult mcraoscopi c study. Hw
nany easi |y vi sibl e species arelikely tobe onsuchabeach? VEl |, here' s a
guess: about 100 speci es of al gae (at | east i nsummer), 500invertebrates, 15
fishes. Youarenot |ikelytoencounter norethan asnal | percentage of
these, because nany of themliveinhabitats that youwon't be sanpling
intensively. Below incomnectionwthdifferent intertidal zones, especialy
conmon and not ewor t hy or gani sns are nenti oned, and sone ar e di scussed
briefly. 1t nay be advi sabl eto concentrate onthesefirst, thengradua ly
addto your repertoire.

Zone 1l (supralittoral fringe), about +10.0ft to+6.0 ft.

Li chens

Alichen consists of afungus that harbors cells of aunicellular greenor
bl ue-green alga. The al gal conponent, bei ng phot osynt hetic, nakes or -
gani ¢ foods fromi norgani ¢ substances, andit al | ows sone sol ubl e organi ¢
product s t o di ffuse anay and be used by the fungus. |n nany |ichens,

filanents of the fungus penetratethe al gal cell s and destroy sone of them
The fungus absorbs wat er and i norgani c nutri ents needed by the al gal sym
bi onts, and shiel ds the al gae fromtoo nuch ultraviol et light. Two com
non | i chens of theregion, G ool acaand Xanthoria are distinctive because
of their predomnant!y orange or yel lowcao or. Botharerather tightly pl as-
t ered down on rocks of the spl ash zone. \errucariais dark, and conmonl y
forns awde, bl acki shband, slightly bel ow@l ool acaand Xathoria Fiyscia
i s grayi sh or whitish, and coarser thanthe other threelichens nenti oned.

Geen al gae
Ent eronor pha, atubul ar speci es, is conmon at | evel s wherethere i s seep-

age of freshwater, asonnost cliffs.

Barnacl es

ithanal us dal l'i, asmall (1/4inch), low snooth, usual |y sonewhat brow
ishbarnacl e, istypicallyhighest ontheshore. Itssurvival at |over level s
isunlikely, becauseit isvunerabletopredators, especially snailscalled
wel ks (seeSails, inZone?2). Bdawsdaddaisalarger, taler, androugher
species. It mxeswth Gt hanal us and i s a so subj ect tointense predation
at lower tidelevels. Sone speci nens of both species nay, duringcertan
tidecycles, beleft highand dry, except perhaps for spray, for severa con
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secuti ve days. Wat do these barnacl e eat? They usetheir feathery | egs
(sixpairs) tocontb mcroscopi c food fromthewater. The actionis easily
denonst rat ed by pl aci ng a snal | rock covered w t h barnacl es i na di sh of
seawater. Notethat the shapes of the four platesthat cl osethe shell when
abarnacleisout of water aredifferent in Gthanal us and Bal anus. It is
inportant to appreci atethat barnacl es, |ike nany ot her nari ne organi sns,
donat settleonrock until they have gonethoughlarval stagesinthe pl ank-
ton, adthat thelives of larvaearefull of risks.

Sailsandlinpets

The checkered periwnkle, Littorinascutulata andthe Stkaperiwnkl e, L
Si tkana, are common, but one nay be nor e abundant than t he ot her on a
particul ar shore. Periw nkl es graze nostly on coatings of di at ons and
other mcroscopicagae. Lattiadgtais(@lisdladgtais) istheconmon
linpet at higher levels. Note howfar forwardthe apex of itsshell islo
cated. Thisnollusc, likethe periwnkles, grazes onal gal coatings.

Zone 2, about +6.0ft to+4.0ft.

Geen al gae
Q@ adophora, abright green a gae whose grovt hs resentl e pat ches of a noss,

i s soneti mes conmon.

Red al gae
Endocl adi a nuri cat a, of ten grow ngwth @ adophora, forns nosslike, brown-

ishgrowths. The sexual |y reproduci ng phase of Mst ocar pus papi | | at us
(Ggartinapapillatd) typicaly has severd warty | obes, about 1in wde 2in.
long, originatingfromthe base. Nearby youarelikelytofindwhat | ooks
likeaspot of tar. Thisrepresents the spore-produci ng phase of thelife
cycl e of Mistocarpus. Beforethiswas understood, thetar spot was consi d-
eredtobeinadifferent genus, Retrocelis. (nhsnooth boul ders, watchfor
oi | y-1 ooki ng grovt hs of FPorphyra. \& have several species, one succeed-
inganother throughtheyear. It isaspeciesaf Forphyrathat iscultivated
onlinesinJapanfor producing “nori,” usedin naki ng “sushi” and vari -
ous other foods. Thecropisconwvertedintoapaste, whichisthendriedin
thinsheets that can be wapped around ri ce cakes, etc.

Brown al gae
Fucus gardneri (simlar to, perhepsidentica to, F dstichusof Alartic shores)

i sabundant fromlatewnter tolateautunm. It usually dies back toacrust
inwnter. Notetheway the al ga branches di chot onousl y, and t he swol | en
tips, inwhicheggs or spermare forned. My snal | ani nal s find refuge
under its grow hs.
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Barnacl e

Sennbal anus cari osus, vhichnay benorethanlin. indiangter, isdistinc-
tive because of theway its shell is roughened by ridges that poi nt down-
vard. Ocethisspeciesreachesafairlylargesize, it isresistant topreda
tion by whel ks (see bel ow and sea stars. There nay be sone Bal anus
gl andul aand even Qithanal us dal i at thislevel, but nost of these snal | er
barnacl es w I | probabl y have di sappear ed because of predati on.

Sailsandlinpets

Two whel ks, Nicella astrina(the northern, recent!ly recogni zed count er part

of N enarginata, whichisnot found north of the San Franci sco Bay regi on)

and N camndlicu ata arepredators onbarnaclesinthiszoneand a so at | oner

levels. Theydrill througnthethinplatesthat closetheshel | of abarnacl e,

then paral yze the ani nal and suck out itstissue. Misselsarea sopreyfor

speci es of Nicella Together wth seastars that consune barnacl es, they
have nuchto dowth the zonati on of these aninals. Thereasonthere are
so nany nore snal | barnacl es at higher | evel sthanat | over | evel sis be-

cause they are not so accessi bl e t o whel ks and sea stars, whi ch cannot be
ot of vater for longperiods. Latiapedta(@llisdlapdta and Tectura scutum
( N\t oacrnea scut uny are abundant |inpetsin Zone 2. They graze on al gae
and a gal coatings.

| sopod cr ust acean

Gor i nesphaer ona or egonense (under rocks, especial |y where thereis sone
seepage of freshwater) | ooks |i ke a garden sowbug or pil I bug, whichare
closerdaives. It canevenrd| upintoaball likeapllbug Thefoodof this
crustaceanis detritus and decaying al gal naterial.

Zone 3, about +4.0ft. to0.0ft.

Geen al gae
Two speci es are especi al | y abundant. U va fenestrata, whichforns thin

green sheets, often (but not al ways) coarsely perforated, and Acrosi phoni a
coalita, whose intertw ning andinterlockingthreads formdull green,
ropelike gronths. Uvais unconmoninw nter; Acrosi phoni adi sappears.
Wen prevalent, Uvais aninportant food of the common shore crabs
(Hem grapsus nudus, H oregonensi s), nereid pol ychaet e worns, and ot her
her bi vor es.

Red al gae
Qiont hal i a fl occosa and Neor hodonel a | ari x, bot h nore brown or bl acki sh

thanred, are particul arly conmon i ntide pool s, even shal | owones. Wien
you pi ck t hemup, nunerous anphi pod crustaceans are likelytodripoff.
The anphi pods t ake refuge i n these al gae and probabl y al so scavenge on
portionsthat aredeteriorating. During|ate springand sunmer wat ch for
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Hal osacci on gl andi forne, a greeni sh-brown or browni shsac filledwth sea
water. Qoralline species, hardened by cal ci umcarbonat e, nay be conmon
intidepool s, surge channel s, and shaded habitats. Mre about theseinthe
next section (0.0ft and | over).

Brown al gae
Leathesia di ffornis, whi chforns greeni sh-brown, brainlikegronhs, i s com

noninlate spring and sunmer, often grow ngwth Hal osacci on, especial |y
on | evel patches of rock. Hedophyl | umsessil e, avery coarse brown kel p,
resenbl i ng a | oose- headed cabbage because of the way its several broad
| obes spread fromt he hol dfast, i s aninportant source of foodfor herhbivo-
rous snailsandchitons. Inquiet vater, thelobes usual |y have ablistered
appear ance; wherethewater i s rough, they tendto be snoot h.

Sea anenone

Athgo erad egatissina isgenerd lyintigt cdones, oftenpartlydditer-
atedby sand. Soneinterestingbiologytodea wthherel Frst of al, each
aggregationis aclone, forned by repeated divisionsthat beganwth a
singleindividual. Ananenone el ongates at its base, and gradual |y the
two hal ves pul | apart and reor gani ze t hensel ves i nt o conpl et e newaneno-
nes. After the anenones intwo genetically different cl ones have nul ti -
pliedtothepoint that their clones get tooclose theind vidud s at the nar-
ginsfiresting ngthreads froml unpy prot uberances cl osetothe tentacl es.
Thi s keeps t he cl ones fromencr oachi ng on each other’sterritory. Qten
concent rat ed bel owr ocks t hat have dense popul ati ons of barnacl es, the
anenones get to feed on fragnents of barnacl es that fall ontothemafter
bei ng knocked of f by floatinglogs. They al sofeed on other snal | ani nal
organi sns, nostly crustaceans. Incellsliningthe gut (whichextendsinto
eachtentacle), A el eganti ssi naharbors unicel | ul ar phot osynt heti c organ
isns of twotypes: agreenal gae and adinoflagellate. If youtake off a
singletentacl e, teaseit apart inadrop of seavater, and examne the ti ssue
W t h a conpound nicroscope, youw | | probabl y see both types. The green
aga cels, caledzooch orellae (“charelaelivinginananina ") are bri ght
green; thedinofl agel | ates, whichlack flagellainthe r syni ati c phase, are
br owni sh or yel | ow sh and are cal | ed zooxant hel  ae (“yel | owsh cel I s |iv-
inginananinal”). The al gae nanuf act ure or gani ¢ f ood phot osynt het i -
cally and share sone of it wththeir hosts. They probabl y use as | east
sone of the carbon di oxi de and ni t r ogenous wast e produced by t he aneno-
nes. As statedabove, bothtypes of unicellu ar synionts are usual |y found
ineachindvidual, but the proportions vary. |nanenones that are very
green, likethose oftenseenat Gittle Point, San Juan | sl and, the synii onts
arenostlyif not alnost entirely zoochl orell ae; inthosethat are nore or
| ess ol i ve-green, zooxant hel | ae predomnate. The pi nk col or of theten-
tacl esis aproduct of the anenones t hensel ves.
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Missel s

Mitilustraossulus, thesnall (uptoabout 3in.) snooth-shelled bl ue nussel
or bay nussel is conmmon. Cccasi onal |y one finds, onthe west side of San
Juan and Lopez i sl ands, where wave actionis sonetines fairlyintense, the
larger M californianus, or Gdlifornianussel, wichhasalarger, thicker,
andribbedshell. Bothnussel's, likenearlyal bival venaol luscs, arefilter-
feedersthat trapmcroscopic foodinnucus ontheir gills, then nove the
nucus toward the nout h, where a pai r of structures called | abial pal ps
del i ver particles of suitabl e sizeand consistency tothe nout h.

Gitons

Two general types of chitons are abundant. Qhe type i s represent ed by
Kat hari na t uni cat a, whose snoot h, bl ack nant| e ti ssue covers nost of each
of theeight shell plates enbbedded init. Thischitonfeeds onavariety of
algae. Theother typeis represented by species of Mpalia inwhichnuch
of eachshell plateis exposed, andinwhichthe nantl e has hairs. If these
hairsarethickandstiff, youhave M nuscosg if they are sl ender and fl ex-
ible, youareprobablylookingat M lignosaor M ciliata Mpalias graze
partly onal gae, partly onsnall attached ani nal s that growas | owcol oni es
on rocks.

SHls

There are three comrmon snai | s. Nicell al anel | osa, a predat or on bar nacl es
and nussel s, feeds i nthe way descri bed above for Nicel I a ostrinaand N
canaliculata Lirabucci numdirum( Searl esia dira) scavenges on dead and dy-
ing aninal s. Speci es of Lacuna, whi ch resentol e periw nkl es found nost |y
at higher level s onthe shore, feed on coatings of diatons and ot her
nmcroal gae, as well as onlarger al gae and | eaves of eel grass.

| sopod cr ust acean

Vet ch for /dot ea viosnesenski i, whi chlooks | i ke an el ongat ed sowbug. (It is
inthe sane general group asterrestrial sowbugs.) Thisis an herbivore,
feedingonlivingor decayi ng al gae and eel grass, andits col orati on—dsu-
ally green or brown, sonetines pi nki sh-red—eones nostly fromwhat it
has eat en.

Gabs

The two predoninant speci es are the purpl e shore crab, Henigrapsus nudus,
and H oregonensis. At lowtide, both are cormonl y found under rocks.
H ease be careful not to crush themwhenreturningarock toits proper
orientation. But at night they | eave thei r hi deaways to forage on al gae
(especia ly Uva), onsnail s, and even on each ot her (1 arge ones nay at t ack
snal | ones). Henigrapsus nuadus, al nost al ways easi |y recogni zabl e because
of its nostly dark reddi sh col or, purpl e-spotted pi ncers, and nearly hair-
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lesslegs, isgenerallyfoundwherethesalinityisclosetothat of offshore
seawat er (about 3 percent); H oregonensis, grayishgreen, wthout prom-
nent spots onthe pincers, andwthvery hairylegs, is usually nost com
non vwherethe salinity is | owered by seepage fromthe | and. The two mx,
however .

Anonur an cr abs

This category i ncl udes hermit crabs and avariety of other crablike crusta
ceans whose abdonens are odd i n one way or anot her (soft, asynmetrical,
twsted, etc.) and whose proninent second antennae arel ateral tothe eyes,
rat her than between them The two conmon anonurans inthis zone are
the hairy hermit, Ragurus hirsuti uscul us, andthe porcel ancrab, Retralisthes
eriomerus. The hairy hermit occurs intidepool s and under rocks, andis
unusual in occupyingshellsintowhichit cannot wthdrawconpl etely. (s
there anythingthat canbe saidinfavor of this?) Theporcelaincrabis
largely limtedtounder-rock situati ons. Bothof these anonurans are pri -
narily deposit feeders, consunming particles of organic detritus and adher-
ent nicroor gani sns.

Sastar

The | arge purpl e or orange-brown sea star sonetines foundinthis zoneis
H sast er ochraceus, whose food consi sts nost |y of bar nacl es and nussel s.
As poi nted out above, its predatory habits have nuchtodowththe verti-
cal distributionof barnacl es onthe shore. On nost San Juan shores, there
arerelatively fewPR ochraceus. This speciesis nore abundant onthe open
coast thanin Puget Sound or the San Juan | sl ands.

Fsh

The nost comrmon fishinthis zoneis thetidepool scul pin, @igocottus
nacul osus. It ispracticalyrestrictedtotidepod s, usud ly stayingcloseto
the edges of these or | ooserocks at the bottom It feeds nostly on anphi -
pods and ot her snal | crustaceans. Eel-1ike fishes cal | ed gunnel s and bl en-
niesw ! | befound under rocks at | oner | evel s of this zone.

Zone 4, about 0.0 and bel ow

The organisns living at |owtidelevel s are not exposed for nore than a
short tine eachday. Thereisafrustratinglyrichfaunaandflorahere.
Thisis onereason careful study of higher | evel s of the shorew! | be hel pful
preparationfor tacklinglovwer tidelevels. lyasnall sel ectionof organ
isns that are especi al |y conmon and conspi cuous i s offered here. It will
hel pabegi nner toget off toasdidstart.

Hoeringp ants
The only fl owering pl ants found on rocky shores of our regi on are Zostera
narina(ed grass) and Ryl | ospad x scoul eri (surfgrass, basketgrass). Ed grass




Life on Rocky Shores

has at |l east twodifferent growthforns. nhnudflatsinbays, its|eaves
nay be nearly a hal f-i nch w de and nore t han a yard | ong; on rocky shor es,
t he | eaves are nuch narrower and shorter and coul d be confused w t h t hose
of surfgrass. Surfgrass, whose | eaves are slightly thi cker and even nar -
rower than those of narrow !l eaved eel grass, is found onl y on wave- swept
shores. It isuncoomoninow area but thereisalittleof it onthewest side
of San Juan | sl and and Lopez | sl and.

Geen al gae
Godi umfragil eis common i n spring and surmer, and di stincti ve because

of itsdark greencol or and cylindrical, di chotonously branchingthal | us.

Red al gae
Goral i ne types, hardened by cal ci umcarbonat e, are abundant at | ower

tidelevels. Soneformpink encrustati ons. Qhers have branchi ng, seg-
nentedthal li; flexiblejoints between segnents nini nize breakage of the
otherwse brittl e branches. QGrallineal gae occur increvices, tidepods
and surge channel s at hi gher |evel s, but they becone especi al | y abundant
anddiversifiedat | over levels. Miny other red a gae are al so present be-
| owabout 0. 0.

Brown al gae
There are nany of these, but four are especial |y distinctive speci es com

noninspring, sunmer, and early autunm. (bstariacostatahas | arge, broad,
blistered bl ades. The el ongat ed nai n bl ade of Aarianarginatais snoot h
and has a promnent midrib; there are snal | bl ades, where spores are pro-
duced, coning off both sides of the stipenear the base. Egregianenziesii,
called feather-boakel p, has abroad (1in.) flattened stipe fromwhi ch snal |
bl ades and bl adders growout. Nereocystis | uet keana, or bull kelp, is at-
tached nost |y torocks i ndeep wat er, and has a bul bous, gas-filled bl adder
that keepsitsbladesclosetothesurface, wherethereislight for phot osyn
thesis. BUll kelp, hugeasit is (sonetines norethan 100ft. long), isan
annual . It startsgrowngfromafertilizedegginlatewnter, anddiesin
late sunmer or early autunm. Spores are produced inlight areas onthe
bl ades, and germinat e to for mm croscopi ¢, filanentous struct ures that
produce eggs or sperm

Sponges

These, being fragileand not survivinglongexposure, arenostly limtedto
level s of 0.0 or bel ow They do occur, however, intidepool s and crevi ces,
where they are protected fromexposure. Qphlitaspongiais easily recog-
nized; it forns thin, orange-red encrustations onrock. Qher cormon
sponges formappreci abl y t hi cker greeni sh, grayi sh, pinkish, or | avender
encrustations. Byciliary activity, they nove water through a syst emof
extrenel y snal | pores, canals, and outl et openings. The outl et openi ngs
are soneti nes | arge enoughtobevisible. Grtaincellsliningthecana s of
asponge take up bacteriaandtiny al gal cells.
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Sea anenones

Uticinacrassicornisis perhaps the nost conmon | arge anenone at | ower
level s. Itsfoodconsists nostly of crustaceans, including shrinps; these
are capturedwththe hel p of nucus and stingi ng capsul es. Ant hopl eura
Xxant hogr armm ca and Met ri di umseni | e are ot her | arger anenones that occur
inthiszone. Theforner, like A e egantissina, has synii otic zoochl orel | ae
and zooxant hel | ae; it i s otherw se a carnivore, feedingnostly on crusta-
ceans. Thelatter, wth nunerous snal |l tentacl es, consunes only snal |
aninal organisng, usingciliaonitstentaclesandoral surfacetodirect food
to t he nout h.

Pol ychaet e annel i d wor ns

Mbst conspi cuous of theseis Audi styliavancoweri, the feather-duster worm

evident fromitsthick, sonewhat gritty tubesthat are anchoredin crevices.

At lowtide, thewrns wthdrawinto the tubes; when i nmersed agai n,

they exposetheir crowns of tentacl elikestructures cal | ed radiol es, usedfor

feedingandrespiration. Eachradioleisbranchedandhas ciliathat circu-

| ate vat er and nove nucus. M craoscopi ¢ food particles aretrappedinthe
nucus and carri ed down a nai n groove that | eads to a col | ecting groove at

the base of the cromn. Fomthis, food reaches t he nouth. Qoarse and
heavy particles arerejected before they enter the nouth. Mny of them
becone i ncor porated i n nucus that hardens to formnore tube naterial ;

thusthetubeis |lengthened. Onhfloating docks, such as those on nari nas
and boat yards, you can usual | y see Eudi styliaand al so Schi zobr anchi a
insignis, asnaller species, under water. Note howqui ckly they wthdraw
thei r feathery crowns when a shadow passes over themor when they are
touched. This quick action protects theworns fromfishes and ot her preda-

tors | ooking for sonethingtonipoff.

Ghitons

Toni cell alineata whose food consi sts of encrustingcorallineal gae, isan
especi a |y beautiful species. Qcasionally Gyptochitonstelleri isencoun
tered. Thisisthelargest chitonintheworld, andunusual inthat all of its
eight shell plates are covered by reddi sh broan nantl etissue. It feeds on
al gae and al gal coatings. Species of Mpalia, partly herbivorous, partly
carni vorous, are abundant at | ower | evel' s, too.

SHls

Anphi ssa col untii ana and Li rabucci numal rum Searl esia dira) are scavengers
ondead anddyinganinal s. Gl liostonaligatumfeeds partly on al gae na-
terias, partlyongrowths of snall colonia aninal organi sns.

Keyhal e | i npet
D odora aspera, rel atedto abal ones, has an openi ng (“keyhol €”) at t he apex
of theshell. Veter for respirationconesinfromthe sides of the anterior
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portion of the shell, and | eaves by way of the opening. The anus and ki d-
ney openi ngs are cl ose to the opening, sowastes are carried out wththe
current. The keyhol e | i npet grazes to a consi derabl e extent on sponges.

Li npet
Acnaea mitra, whicheats corallineredal gae andis usual |y overgrown by
themislimtedtolover level sof theintertidal reg on.

Sea sl ugs
Archidoris nontereyensi s and Ani sodoris nobilisarelarge, nostly yel | owspe-

ciesthat feed onsponges. The snal | Fostanga pul chragetsitsredco or from
the sponge @l i taspongi g its only food.

Gabs

Gcer productusisthelargest species|ikelytobeencountered It isacarni-
vorethat usesit strong pincerstocrack shells of snail s andother nol | uscs;
itwll eat other aninal naterial, too. Rugettiagracilis, along|egged, sone-
what spi dery speci es, usual | y has al gae and ot her organi sns grow ng on
the carapace; it isoneof the“naski ng crabs” that canoufl age t hensel ves.
Rigettiaproductaislarger andonlyrarely hasanythinggronngonits cara
pace.

Sastas

Leptasterias hexacti s, typicallywthsixrays, feedsnostlyonsnailsandlim
pets. Henricialeviuscul a conparatively snooth and usual |y orange-red,
feedstoalarge extent on sponges.

Sea cucunber s

Qreunariamniata uptoabout 8in. long, isdifficut toextricatefromthe
tight crevicesit occupies. The beautiful orangetentacl es aroundits nouth
are coated wth nucus, whichcollects snall particles of food. The ani nal
sticksatentacleintoitsnouth, andasit wthdrawsthetentacle, thefoodis
licked off. Hjpentacta qui nquesemtais anore sl ender, creamcol ored cu-
cuner uptoabout 4in. long. It isoftenfoundunder | coserocks. It feeds
i nthe sane way as Qicunari a

Seaurchins

Thelarge red urchin, Srongyl ocentrotus franci scanus, i s Soneti n@s conmon
at lowtidelevels, aswell asindeeper vater. It isprinarily anherbivore
that uses five teeth associ ated wth a conplicatedjawapparatus to chew
up seawneed. But it eats sone aninmal natter, andit can pass food t hat
| ands anong i t's spi nes to the under si de t o t he body, where t he nout h and
jawapparatusislocated. The purpl eurchin, Srongyl ocentrotus purpurat us,
whichlivesintertidally onrocky shores wherethereis strongwave action,
i s uncomon i nthe San Juan I sl ands; the greenurchin, S droebachiensis, is
nost |y subti dal, but occasi onal |y encounteredintertidally.
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H shes

B enni es and gunnel s, whi chresenol e eel s (therearenotrue eel s here) are
common under and around rocks. The clingfish, Gbi esox naeandricus, is
anespeci a ly interesting conponent of thefishfauna. Itsventral finsare
nodi fiedtoformasuckerlikestructurewthwhichit attachesitself tothe
snoot h under si des of rocks. It feeds nost!y on anphi pod cr ust aceans.

III. Epilogue

Nuner ous i nportant ani nal s, seaweeds, and concept s have been | eft out
of thislittle guide, whichconcentrates on organisnsthat are abundant
and easi | y recogni zed. Seri ous omssi ons are asci di ans, nany annel i d
worns, nenerteans, flatworns, certai ncrabs, shrinps, and various snal |
crust aceans, especi al | y anphi pods. ne i nportant anphi pod, however,
canconfidently beidentifiedif foundinits usual habitat. Thisis
Traskorchestiatraski ana, abeach hopper that livesinpiles of seaweed drift
left at hightidelevel sonsandy beaches, and al so around nudf| at s and sal t
narshes. It isaninportant scavenger on decayi ng al gae, hidi ng during
the dayti ne, energingat night. QhSanJuanlsland, it is abundant high up
on the beach at Eagl e Gove, on bot h si des of whi ch t here are rocky shores
wher e sone good t eachi ng can be done.



