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Laboratory Study of the Protozoa. e 3

1¢ following directions arc merely indicative of tho plan of
rk' and variatlons are accchoablo. The organisms mentioned
below are marine protozoa with the exception of the intestinal
3 1ﬂtes of the Termites. Directions for the study of some of
;0zoa listed below are given in Drew's, Ir"e“tebrate Zoology.

ist day A M., Free living Protozoa.
(1) amine old colonies of Obelia, Tubeilaria, Sertularia,

r sennaria ’Locleﬂtnr tes), and blLamuntous Algae, takon from
wharf pilings, foz reorosentatives of the class Suctoria, l.e.,
sphelota Podophrya. and fcineta. Vorticella, Zoothamnium, and
Cothurnia [Ciliataj are among the stalked forms which will alsoc be

.L\ NI sn(‘i <
Aat CaTs = PuM.

{2, Examine cultures o¢f protozoa from marine habitats and
also siides and syracuse itishes which have been ",andinb in old .
hydroid material or in running seo water for a week or mare. The |
follewing are some of tne_forms whilcsh may be found: Urostyla,

Poraminifera, Diucsphrs Dinoflageliate;, Uronychla, Discocephalils, {
Holog®tlcha! TiLJ-Aﬂ psis., Anlsonoma, Pslomyxa, Lacrymarila, Vuplotos, ]
Gasteestyla, Pl our‘ﬁnm : “cﬂsmbioium" Tracholoccraes ‘2 speclos) '
Philaster, Feliisaline, Hellovmoa, Dysterla. Aspidisoca, Uioohrys
Lombus. Allsgronis Protosureia, Rephldicphrys, Nas qula Yo"

&y Preseryod Nostiluse

of {or describe)
Lesh stalked and i
the sulture, be- "
to Drew, rovised

e narofully studiod.

ond Parasltic

sMecgts of thls




(1) Commensals.

Lichnophora sp.
Ancistruma mytil:
“ﬁcistfumd issei:
Jonbhophthirius mytiii
Boveria sp.
Uhilodonella hya.iina

Allosphaerium palusiris

Ceratomyia 3p-

Anoplophrva orchestli

Trichodina &p 2 LYpes
Schizonyetis DD ;

Host

Limulus
Bdelloura

Crepidula
Annelid worms
Moloula

Mytilus 2dulis
Modiclus modioius
Mytilus edulis

Tairedo navalils

Thyons briareus

Phigsooloacma gounld:l

Location

Gill books
Egg cases of Bdelloura

Egg cases
Surface of body
On eggs

Mantle cavity

ManfieVCAQiﬁév

On muscles & foct
Gills

Carapacs

Carapace

Ga2ll bladder

Losunae ’blood Tas -
culayr sp&ces;
Digestlve traav
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tudy carefully and draw (or describe) at least six of the

pove forms, only one from any particular host. Examine as meny

others
dotaz

All dr

as time permits. Include with each drawing the following
Clissification, host, behavior, and location in host.

awings and reports are duc tomorrow morning at 9 A.M,
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DIRECTIONS FOR SECURINZ LABORATORY PROTOZOA

o — e

Termites

Grasp the head of the termite in one forceps and the tip
of the abdomen with the other., Pull the l.tter geontly. By this
means the intestine ean be pullcd out of the body. Toaso it jently
ond add a drop or twc of 5% saline solution. The intostinal

A

Fiagellates arc abundant. The genus Trichonympha is largoest. com-
act and has a spirel structure of the pellicle. Dinonympha ls
cext largest and is flask shapod with the pointod end thoe anterlor.
Pyrsonympha is smellest and moves in a corkscrow manner. Spiro-

trichonymphe is compact and has a splrcl structuro of tho pellicle.

Orchestia agilis

Crush the animal on a slide and add .5% saline solution
or soa wator. Anaplophrya orchostii 1s small but abundant in the
infeceted host. Examine a leg. In an infeocted host, tho lacunac

will be packed with the parasites.

reptdula fornicata

Separate the individupal animals and 1f presont tho 0gg

massos will apono~r as yellowish or dark groylsh massos on top of

tho shell to whlsh the foemalo wos attached. Komove %o a slide,
gover, and oxnmlne with low powor, Dthor clliotos are ofton pros&ont:

Cut tho mussle by inscitling a scalpoel betweon tho valvos,
Pry apart but do not gepape®e.  Wash bthe suifaco of Ttho mansio
savity mnd foot Inte a syracusc dish Dy menns of a pipotto: The

ciliante romnins guioscont and Gan bo oasily situdiod, or Gan bo

troansforred ©To o gilde

R P Sy T W L e ot




Mytilus odulis

Open in the manner doscribed above for Madiolus. Two
ciliates will be found if the hos®t is infested. The smallor nand
morc numcrous cilinte is Ancostrumn. It looks like the form found
in Hodiolus, Conchophthirius is much largor and less abundant. It
sticks to the bottom of the dish or to the surface film.

Suctoria, Folliculina, Heliozoa, otc.

Thesc will ho found attached to bolamontous algac or to
Hydroid ;olonios such os Tubullaria. Sertulario, Ponnaria, Obelia,
etc. taken from whari pilings. Examince piocos in a syracuse dish
or on a slide witn low powor. Enothor mothod 1s to stick glass

slides down intoe The mags de in ths sculbturo dishk o wook

Bhe maserial cBtesnsd Bo thoe sliges

or morc befecwe

stlcelle, Sounurnia; Fodlloulline,

will ke Tewad

Rodivlax Tuni, Hellozoo cnd meny froe=gwiumming Iormag

i 2 R ey 5. e 0 D% 17 PR - R A B g o
L2 sRgusne Legd gliides in tias Besl Ponds wd =
2 ]

agg saseg of Bdelloura sn the

o o T o F F . L . S 2 E ]
LEB R glls lEEeL. 8% J0UNT Gn Tie spd 24
near the valvess NMeuns Iluid on a silds., ' 1I Borerla
wepsat on anovher anilmal .
6T B andmal
sy o B ey i o 4= o m~ oy e o e v R oo o
nugptlias, open 1% and wasl The sontenvs inteo

to 8 giess slide

e a8 Iopy Fhaescoloscwme., It may be easier

y

tc alil the animel longlbtudinall¥ esd Wash inke a syracuse dish, or
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Thyone briareus

Place the animal in a weal ammonia solution (2%) and, when
it softens slightly, return it to sea water. The animal will immed-
1.tely eviscerate the alimentary tract., Cut off portions, open,

nd wash contents on a slide,
Hydroldes

This annelid inhcbits a hard tube attached to old shells.

ocks, ctc. Rcmove the tube with a secalpel, break gontly so as not
to injurc the worm and remove it from the tubo by gontly 4drawing

it through the piccos. Gametos are shed immodiateoly during the
brooding scason., Tho parasites may be found among the gorm oolls or
glit tho animal ltongltudlnally and wash ocut the contonts.

Tdentify tho purasitog, 1T prosont

sh wator Forms,

is a good souirco for brackish water forms.

Sooure gowo of Tho musk frem TYho oosbtom and lot 1% stand In o oul=

Maring Pratezoa will bo found in cultures bBakon from ths

bottom of the Hel Pond, from winpfd ssroplngs in tho buckots of olad

o

materdals ond ofi the s8lldos and syracuse dishaes whish nave

matoriei or in running sea wator lor @
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FORIFERA : August 2, 1937
Make a habit sketch of Leucosoienia.

Study Leucosolenja to learn something of character of the body
wall, Add a few drops of carmine suspension. fan you ob-
serve any water currents?

Make a study of dissociated cells of Microclona and of the cell
aggregates which appear soon after thd dissociated cells
have settled onto slides. In sd far as possible determine
the method by whish the sell aggrogates are formed, Look at
your meterial a few times during the evening.

Study living specimens of Sycon, Fnllow directions in Drew [p.37-40),
Cnly living material need bo studicd. It 1s very nccossary
that you sut the sottions as thin as possiblo. If possible
examine choanocytes. At any rate, you should be able to
find embryonic stages. Look for an Amphiblastula. Draw such
stages, otz. as you may find and consldor intorosting.

%
£

Feforonces

For the above work you may find 1t advantageous to refor to
Wilson H. V. and J. T, Pennoy 11930). Tho rogoneration of
sponges [Misrociona) from dissoczlated colls, Jour., Exp.
ZO06L ¢ 565 page V3.

Galteseff, P. 8. {1925 Hogencration after dissociation {an
experimental study cn sponges! I, Bshavlior of dissoclated

gella of Microsiona prolifera undor normal and sltored
conditions, Jour. Hzxp. Zool. 42, pago 185 ,

1 1925L)] Rogeneration after dlsscsistion ian
oxperimental study of spongoes: II. Histogonosid of Microciona
proiifera, Voryr, Jour, Exp; Zool. 42, page 223.

all ‘posord the Porifora are due not labtor than
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; Directiong few the Work on %“hs Coelenterata.

bLAss: HYDROZOA.

| 1. Examples of the GYMNOBLASTEA. (Anthomedusaej.

This group is characterized by the absence of hydrothecae and
gonothecee in the hydroid generation. The gonads are developed
upon the manubrium of the medusae,

A, EUDENDRIUM.

L. Obtain a portion of a cclony and examine. Observe such
structures as hydrorhiza, hydrocaulus, perisarc, cocenosare,
hydranth and goncsome. Make a colony skotch and label the
various structures. !

2. Foeus upon a nutriivlve zoold, Obscrve the various parts,
Draw and .abe. .

3. The gOon S0, ‘a;. Observe a male cciony. The gonophores
form vertisils jusw beneath the tontasles of a nydrnnth, Each
orticil Js compesoad of & numboer of goncphores. Each gonophore
is zempossed of two or mors shambers =snorosacs; in linear series.
and is consequentliy classifled gs a multiple sporosas, The
distal sag¢ Is bLhe primary sporosas, the next proximal tThe secon=

o~

. dary sporcsac, etz. Draw a vertlatl under low pcwer and a gonos
phore undsr r‘gher pOWbI noting She spadlx, gastrovascular
savity, sac¢ counbents, ectoderm, 4Atude‘h. oto, {bjs Study a
female xolond_ Tre f@hd & goncwh01 are P”Jdily dis tingulshed
from t‘"sg of the male. They czonsls t of clusters cf pcculinrly

?ae c*ﬂ ed to the hydranth or to the stens
raw a slusteor of gonophores undor

modifies mec
Lhuy are orangs ln solor '

low fah ngis conrgdc ‘6 under hilghor pcwor. Observe
the r3atod adl¥ partlally enscirsling tho oggs

5

B, FPENNARIA.
Gblein & porticn of a solony. {bssrve, sketoh, eand label.

idual hydrantiiy, Ncte the arrangemerit of the
tentezles: The latter have an oval sheaped
distal ends, Utsorve the relation of the
anth Bedy. ey and label a hydranthe

W pemdmal VTN SRR o

csslible, remove a tentasle or twe
same number of the fillform
nvacles only! and place on gliass
Eiudy the errangement of the

Are the tentocles Lollow cr

b rreen te your preparation, sover
‘IGD“ {o le E%cmlno uﬁﬂer Low and

and fomale sclonics. OQLserve tho gonophores.
1@ hydranths just digtal to the filiform
o Lat of medvase witvh rudimontary Tentacles:
gﬁuop”C”Oq whor mature ,ontaiﬁ goveral opague or
GE ro genophoros cf the male aro wihitish 1n
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appoarance. Teaso apart male cnd fomale gonophores and oxamino
the germ cclls. Draw and label male and female gonophores, noting
rudimentary tentacloc bulbs, velum; manubrium, radial canals, otoc,

5. The eggs arc shed into tho water whero they aro fortilized.
If you arc intorecsted, set aslde sma2ll portions of the male ond
female colonies in a finger bowl. Examine from time to time during
the next 24 hrs. for froe swimming medusae and embryos in various
stages of development,

G, TUBULARIA.
Study as outlined in your text,
D. HYDRACTINIA AND PODOCORYNE.

Examine specimens of Hydractinla «<clonies. Follow the direc-
tions in your text :Drew!. Draw a portion of a colony showing
nutritive, reproductive, and spiral zooids. Observe that there are
two varietlies of the latter, one of which 1s long and slender and
does not c¢oil as cormpletely or respond to stimull as readlly as
the other type of spiral zcold., Show the sporosass attached to the
reproductive zoolds.

Sewure a speclmen of Podocoryne and cormparoe with Hydractinla.
Draw any differences you may observe. Compare egpoclally the gono-
phores !sporosaz! of Hvdractinia with the froc swimming gono=
vhore or Medusa of Podouoryno.

E. CLAVA.

Exaniplog of Ulave are in the laboratory. Sosuro a sposimen
and study. Sk Lsbol,

F. BCUGAINVILLEA.

In addition to the instrucztions gilven in your laboratory
text, ncts the manuer of growth in the Bougainvillea colony., Refsr
your drawings and notss pertalning tc this matter to sestlon III
helow.

Examples of “hs CALYPTOBLASTEA. [Lsptemedusae, .

M &
fhie
i
G

Thig gron sharacterized by tThe presence of hydrothecas
and geooothscae. genads are developed along the radlal canals

4
-

of The meduss

i of Chella in the liviag or preserved cons
th tures peinted cut in your texty Draw =
labeiling =1l structures inoluding annulations, nodes, and
interncdes.

Zs 2tudy nozoold (blastostyle! under Low and high powers
and chserve 0o of the structure of The gonophores {medusao)
as possible. Tease open a gonangium of o mature gonczoold and
endeaver te liberate the medusse, If thoy are mature they will
protablT show swimming movements. DTraw a gonozceld showing its

attachme tho e0lonv. Draw a froe moedusa in the living or pro-
gorved zondition,
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B, CAMPANULARIA

The trophosomes of the two genera, Campanularia and Obelila,
are very similar. It is difflcult to distinguish these two genera
by means of the trophosomes alone; The gonozooids and gonophores
serve to separate the two genera most readily. [see 2 below)

Of the two species of Campanularia most commonly found in
the vicinity of Woods Hole in the summer, C. calceolifera and C.
Flexuosa, C. calceoilferas has a notch on one side of the distal
end of the gonangium,6 while that of . fioxuosa 1s somewhat similar
to that of Obella with the sxception that the distal end of %the
gonangium is not sonstricted to form a "shoulder and collar” as is
common in Citelia.

1. fecure specimens of these species and draw portions of the
solonies. noting the abova featuros with regord to the gonosomos.

2. Uplike the ultimatoly freo and fully dovoioped modusac which
arc always developoed on the blastogtyles of the varlous speclos of
Nbelia. the mcdusac developed on the blastostyles of the Campanu-
laria oro undoveloped., romeining ir a morc or logs degonorate [t
condition similar tm tho sporosass of Clava, Hydractinla, otc.

From thoso sporassass froo swimming siliotod ombiryos called plaanulac
aro lLivoratsd. Tiy Lo iilborato plaonulac by moans of noeodlos, IT
3, draw o planula and any of the ocarlior stagos you may

of Zartulerla, Ovnserve The gsnsral rsesla=
othenas Lo the stems Sketch a portlion of
: i e
s, the expanded hydranths,

tlion of €he
a atem showii

D. THUIARTA.

Obta saapls of this genns. Study the hydrotheca and
gonosomes . aw a portion, bsi cular to show the gonosome

with

note the eolony as a whoies Observs
arrangeé on the upper sldes 0f the
1 jes of the main sterm and odgerve

om Lhie shortor interncdos: Study a

to intornodes ond hydaranthns, Note
ucturcs assoclated with the dyarothecao
sontaln the sarzostyles. Lastly,
gonangia. Make dravilngs 'iow and

oot ————

ve features. TabeL:

and along
observe the
high powers: to dnow

serve the manner of growth in Schizotrisha and refer to
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2. Obtain stages of the development of Aurelia. Draw the
stages outlined on pages 39, 40, and 41. %

An example of the STAUROMEDUSAE.

Obtain a specimen of HALICLYSTUS. Observe that the apex
of the aboral side is attenuated into a peduncle or stalk; the
margin of the umbrells is elongated intu eight triangular
marginal lobes; the tufts of tenlacles on the marginal lobes;
between the marginal lobes are situated the marginal anchors;
within the subumbrella cavity may be seen the short manubrium
and the mouth. To what stage in Aurelia might this Stauro-
medusan be compared?

ACTINOZOA.
An example of the ACTINIARIA.

i. Obtain a specimen of the brown sca anemone, MERTRIDIUM,
and work out 15s general morphology from the directiocns in your
cext- Maks wcareful drawlings of the various strusctures that you
obeeive

2, 3tudy the reasstions of a living Metrldium as detalled on
p. 42 of the text. Write up your cbbvrvatlons and description

of the experiment.

3. Maks tudy of the ausontia under high power. Steln the
pematiorysty as f"lrr; ybad above with mf‘th’y'_i_ green. D_I"iféw the types
you coserve

An szeaompis of tThe MAUREFORARIA.

in the viclnlty of the labora-
danee, and the "f£} eghy coral”
seen in snallow wmater
trlpss Thse star gcoral
G 1y stony coral which
tempe¢a?e Zzons. Most of
tropical and sub-troplsal

which depcsits Lime salts

ony skeleton or cther sub=

“ intc which the living

froducu of the estodermnm.
sorals usuaily takes
"The sollectivs sorallites

hard cconneating substances

togethe

L
oe yIOS“ﬁT. gucrl as the ccoenonchyma, constltutes what
?ﬁ LQLLOJ the dsorallum.

wing partes
2 The vheca. This 1a tho cutsids wall gof the cups
. The gsepba. Tach septum forms a radlating partition

a specimenn of the stony skeleton of the atar coral.

——r
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nich proceeds inward toward the center of the cup., It may
jbin with another septum before uniting with a central portion
known as

¢- The columolla. | |
Observe these features under the dissecting microscope and draw.

The septa are produced by invaginated folds of the three body
dayers which push into the wvarious enteris alcoves. Each in-
ushing fold invades the enterilc space between a megsenteric couple.:
(For a diagrammatic representaticn of this phenomenon see Parker
nd Haswell, Fig. 156.). The ectoderm of this invaginated portion
ccretes the caicareous material c¢f the septum. This deposit is
onsequently aiways on the outslde =f the animal body. The theca

s produced by the union of the lateral extremities of the cal-
carecus septa.

Selest a living specimen »f Astrangla and study an individual

ooid by means of a dissecting microscops. It conslsts of a
olum . oral disc, tentacles. sund a mouth. Observe that the tent-
cles tend v be capitate, i.e., there is a rounded nematosphere

+ the end ¢f each tentaszle which is ln reality a battery of
emetocysts. Study the alstributisn of the nematocysts along the
ontacles. The internal anatomy. with the exception of the modl=-
¥icatlon produced by tha invaginated septal folds. 1s essentially
he same ag thawn of tho “ommoern anemorie . §1:§tgh

_ns Work oo Ctenmoph-.re

he Ctesnosphora will bs sonfined mainiy

* . Mnemlopsis Leidyi. It is generally

Heole duriang the. summer months, some-=

‘regerved gpecimeng of Pleurobrachia pileus
Lf you desire, yosu may study this form.

of the ctencphoran ¢rdeor Lobata while
the study cf

Tlalnisy

riumbe:

ipplda s Directlons

LEDUrSEaTY TLeXTw

ity v What iz mesnt by biradisl zymmetry?
| 3, Lta horpal P zp gombs. Observe mumber, extsnt, and
feneral structurs. .in - direction Is the beat propagated along
fhe plates? What relatlom does this fact have on the direstion of
fcvemernt ¢f ths anima. as & whole?d

e the two Zpal lobes and four suricles.
gllla mowre ¢r lees fusad te form a mem-
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brene. The mouth is slit-like, and at right angles to its long
axis it has two mobile structures, the oral lappets. Aborally to
cech oral lappet, and siftuated in the region between the auricles
you will observe.

5. Tentacular pocket and tentacular basal-bulb. Within the
pocket you may observe a tuft of small tentacles and oxtending
lateral in curved arcs ere two ridges, the tentacular ridges; to
which tentacles are attached, ZZach Iidge coritinues Lo the base

of an auricle. The basal-bulb is elongated end extends orally from
the tenbacuiar pocket srea. In the young Mnemlopsis, the tentacu-
iar bulb is situated much nearer the aboral sense-organ and poss-
cuyses an enlarged., well-developed tentacie. +£s the animai matures,
the tentacular budlb migratos orally and becomes situated near

the oral lappet. The enlarged tentacle is lost during thls process:

By ofrul> ,Bclg_and sense orgen. The aboral po.e 1s
gituated ppo~iwc “tho wral puie. 1+t contains the apical senso-
organ : study this structure in detall later.

7, The gastrovascilar stfrj This systom 1s zomplex: Tho

mouth opsns inks TAG stomodeeun <r gtomach. & slit-like chamber
leading aborally towa rd Ghe api Sicel genge-ourgan; It is lined by
cells of ectodermal srigin., Just below the sengeworgan, the
stomach opens ints ths infundi am or funnel, the beglnning »f the
sntodermal portion of the aéFucvésru ler svstemn. The infundibulam
ig comprs2azed laterally ~ﬂd at right angles %< the stomodaeum, Ex-
tending ab rally tuwurﬂ *na ~unsawrgan from +ho fummel 1s a
tubuliar ] It enlarges below the sensgee

organ. begt adwantage 1in

lateral gires trigin to nighf
CAanaLs ; Gaxy t ;,aﬁd two uenuséuLQE
sanals f&Buus';L adradlal carals which
Lead to The a@r%o“a‘ cenals Lﬂad*ng % the bases

L. i
of the 8.'-‘17""7

whereas

» merldlone. canals
ttending cver the oral
ione. canais.: EBach
attoued surfacse if
cerminatos biindiy.
nal glves orilglin to
TOSS0LE
subtontasuliar
m@Kf:uT thilg
cot of the el
;. from the
wagastrlz coanads;
anals aad nlno form
tho nlfals ‘Eask
0 . B o el ular pockot and bulb,
, gubstance of ths Lentaba¢1r bulb: The two
L caneals of each oral 1obe course distally
s of the lcbe where they pass ianwerd toward
unite &u the imner aapect of the lobeg

“he eplcal sense-organ iles at
at the abora. end of the arimal.
1 13 a spoecilalizatlon cf the

a speclalizod area. the

} the i
L deoesd auan R
eetoderm. The

b Sl E NN

U
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poie plate, and a small mass of concretlons, the lithocysts, lylrg
iz a smalil depression of the slongated pole plate. These concre-
tions are supported and covered by c¢illia. The covering ci}ia are
fused and form e covsring for the statoecys . concretions. The
apical sense srgan i: besh observed from lateral anc aboral views.

B. &perial Peaturss.

A more detalled and comprehensive view »f the various
struchures uobed ahbove sna others wmay be obtained by cutting the
animal into SWaLibr pieces and fuudying these pisces mors particu-
laplys Af you ugenimnr iz a smals one, make one transverse cut
thru the an?mal ~b AR mlo wey befweew the sense-crgen and the
mouth. = st bla tne suimel in%o sr oral and an aboradl
poeblon. AL : f; make two cuts, %a6 near the
senz2 orgain a SYa ) melking these cuts selech
BnG proper plene a FOL , revlieowing the various
features already uwbssevad in agdltiocn observe:

| 5808

The mouth and itz surrtunding structures.

2 Trﬁ cut surface
tweein the as 1 ;
5T OMOCe L

thru Gae stomodeeum aboubt halfway be-
giithe Study the shaps of the

3 alcng the the“al walls. Nute,
ans peregastrisc sanals:

tury of and reletisn to tha

Maks dvagw
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ABORAL=~ The side of the body opposite the oral or mouth side.
ACONTIUM-~ Thread-=like organ containing nettle cells in sea anemones,

ACRASPEDOTE IMEDUSA-- A medusa without velum or diaphragm. Typical
of the Scyphozoa.

ACROCYST-- An extra=capsular brood chamber or marsupial sac attached
to the distal end of the gonosome in certain calyptoblastic hydrois.

ACTINO?HARYNX—~ A ternm used for the throat in sea anemones. It is
synonymous with stcmodaeum.

ACTINOSTOME-- The external mouth of the actinopharynx.
ACTINULEA OR ACTINULA-~ A specialized larval form having aboral and

oral tentacles. It is developed in the medusa of tubularian hy-
droids. It ultimately gives rise to a new colony.

ADNATE-~ Grovwiing with one sida adherent to a stem.

AICOVE-—- (ne of the compartments of the enteric cavity in sea anemonss
produced by the mesenterics.

ANNUIATIONS== The ring-1like formations on the stem of certain hydroids.

BIASTOSTYDE~~- Ths reproductive polyp or =zooid (probably a degenerate
nydranth or persen) in certain hydroids. he gonophores (sporosacs
and medusae; are developed on the blastostyle. In some forms, &.8-
Pabuiaria. a moe;osarcnl outgrowth of the havdranths called the
ifgise-blastestyle” gives origin to the medusoid bodies,

CAPITATE TENTACLE-- (One that is enlarged or globose at its distali end.

CATYPTOBLASTY == A sondition dn whnieh a probective externsion of the
perisave forms arvant the nutritive and gonozogids.

CINCLIDES=- Minute cpenings in the vedy well of anemones thru whisch
the agontis ars thrast out .

tilnging cell in Onidaria contelning the nematosyst or
psuls, 8 minute stinglng organ.

CNIDOBLAST =~ &1
e

thread

, gs projecting frow a cnide-
~t:mula>Lon zauses the ejection of the threads=
poture froem the pcmaWJVJSU

COENOSARD == T

zcujds O

1w gonmon flesh-like substance joining the warious
& Golonys

COENENCHYMA - term appiied to the soft common body mass cf tissue
in a,JyJ“arﬁan solonies., It is alsc applled tp the hard skelietal
partes isining the ceralllites of a colony of stony sorals.

T



GLOSSARY
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COLONY-~ The various zooilds connected by a common coenosarc.

Co” INIA-- A mass formed of a close aggregation of gonangia among
which are scathtered protective hydrothecae. See family Lafoeidae.

CORALLITE- ~ The “cup-woral" or exvskeleton of & solitary coral
polyp in the stony aorals.

CORALLUM-= 'fhe skelston of an ertire sora. colony in the stony
corals. It comprises a namber of corallites %ogetner with any
exoskeletal materiai which Scisnsz the varicas individual ceral

supz Gugether such as the soe;

the

SJuaugta Ln uertajn plumu ariar hydroids.
grruscures {op De“sons9, of & Sipnenc-

;;; a disg- ELGMSd hydrcepnyliium, a
govering the rest of the sornlidium; %2, a gast=
6Eylosae] and 4] a goaseseld,

valup: & velled medusé.

RASPEDGTE MEDGSA--
typical of the Hyorczmos .

in the hydrothega 8 SUDRCEE

e L yax or stomcdasum
e B., THe ZASTIOTRSDLIET RDESS,

1t of 2 ssyrhomedussan: the

oi 8 nsduss

digestlive
T 8vaten.

-
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EINOSOME-~ A collective term applied to the gencrative zooids of a
lony: & term which may be used t¢ include both the gonangium and

.ts contents, 1., e., blastostyle, medusae, sporosacs, etc., and
llectively to the medusae when Produced as they are. for example,
n Bougainvillea a3 evagination from various parts of the hydre-

T

GONOZOOID~- A mepoirductive zooid., Seo blastostyle.

GONOPHORE-- The speciaiized form which produces thoe sex celils, It
refers tc the medusa whethor highly developed or vestigial as ex-
emplified ia the SPUrUSas and the intermediate stages between

the sporosac and free-swimming medusa .

H GYMNOBLASTIC== A condition in which the hydrcthoca and gsnotheca
are not formed around the nydranths and gonozcolds, roespectively.

HYDRANTH-- The mutritivs zoold of & Soiony consisting of digesitive
saz, proboscla (hyperstome;. mouth and entacles.

A

HYDROCAULU S=- The stem of & hydrcid colony.

2

HYDRCCTIADIOM- - Tha polyd nearing vranzhiets ln the Plumulisrldae.

g
g
l

HYDROFPHORE-= Sevizer snaped pydareinssa in Halscldae.

-

EYDROPHYLLIUM== 2so Gormldiom.

gotaskiponts ¢f e hydrold oolsny.

HYDRORHLIZA~= T

b body wrich bears thne moaih.

} HYPOSTOME-- The Brojoctlicon of the nydran

HYDROTHEZA<=- The zhitinous soverlug Ifor & hydranth in salyphobiagils
hydis

ash Letweoer Two Jolnte.

INTERNOD K

Ry |
¥8T=~ A marginal sensc crgan in campanuisrian meduses. ‘
1M~ The hallow culgrowth supbeoriing The mouth of & meduss,

cr 3heet having
elthar feco by

bt

=

xj

W B O
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o
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ol l‘bphu . B
Gds PR arj mesentery-- same as werfect mesentery.
(6 g?ﬁww:“T?'mCSCﬂte.g - gamd as imperfoct mesontery.

Any twe messuteries which are of the same size and
immed1ately ad?ﬁ nt te each other, with the retracter muscle of
the fase neareat %¢ the other pariner.

168 will Tterd to be zentlguous.
lature ir the dirostive palre 1a vhe 6FpS=
Alsp see Pavrkor and Haswell, fig. 188;

orie nar Hu é
This means that The wesna;tu* m
Ths &3

gits of

: ekl - e
angomeint of mus
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VESENTERIES~= DIRECTIVE PAIR-~- These are the mesenteriss attached to
+me siphonoglyphs., The retractor muscles occur on the face of the
mesentery pair which is turned away from its partner.

YESENTERIC FILAMENT-- Thickenings of the free edge of the mesentery
consisting of gland cells and nettle cells.

NEMATOCYST-- The stinging organ contained within the ¢nidiblast.

NEMATOPHORE-- The ghininous receptacle into which the defensive
zooid (sarcostyle) retracts. See Plumuilaridae

NAMATOSPHERE- - The globose enlargement at the ends of certailn
tentacles and consisting of batteries of stinging sells.

NODE-~- A joint in a branch or stem.

OPERCUIUM-= A chitlnous protective structure found on the hydrotheca
of certairn hydrcids which closes ths hydrcthecal aperature when the
hydraath is reiracted within,

ATOGYST -~ Same as litnoayst.

PEDICEL=~ Ths stalk supporting & hydranth or gcnozocld.

PERISARM~~ The cvuticular chibtlnouz govering extending along ths
oubside of the coenasers.

PHYLACTOGONIUM-- 2 appendage of a hydrosiadium which protects the
gonangis of sertaln vluwmularian hydrelds,

swfmming embrye developed directly

PIANOEA = Ths ome 1, 6ll; :
womes attached &t ons end and forms

from the &gg and whis
the beginning of a hyd

supports the mouth, An sn-
: of hydrcids.

ROOT-3TOCK:
T wa”
S5a LES

ol the hydrcgaull originate.
pominicsetiocns with ¢bher reoob

4

SENSE-BULE= - encecle of a

madi se

39}
=
m
o
(0]
P
i
[
L
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SESSTILE EYDRANTH-- Not havling &
SIMPLE STEM OR BRANCH-- (ne not fasgsiclad.
SPIRAL Z00ID=- Defensive porscn found in Hydractinian gsleny.

SPIROCYST~~ One of the types of nematocysts In sea ansmones. The
>iected thread does not penetrats bHut adherss.




SPOR0OSAC:-~ A sac that contains the generative cells-- an undeveloped
(possibly degenerate) medusa .

STOLON- - Same as root-stalk.

TROPHOSOME-~~ GColiective term for ail nutritive zovids and accessory
parts such as hydroceulius, hydrorhiza, ete.. that go to make up

a colouy.

VEIU M-~ Delicete msmiyrane oo “veil"” stretched sround margin of the
bsli cpening in hydroid medusa .

to make up &8 SCLoiys Yenids ma v na nutritive . genera 23 we : Saaanbma :
G SEN30TY s
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A ¥EY TO THE HMORE COMION HYDROIDS IN THE VICINITY OF 70ODS HOLE

carefully observe the specimen and note the presence or absence of the

hydrotheca.

1., Hydranths unprotected by hydrothezae.
Sub-order Gymnoblastea. A.
¢, Hydranths protected by hydrothecse.
ub-order Calyptoblastea. B,

A, Key to the Families of the Sub-order GYMNOBLASTEA

If the specimen is a gymncbiastic hydreid, observe particularly
th2 type and arrangement of the tentacles, the shape of the
hypostome, and the type of gonophore, i.e., whether it is a
sporosac or a medusa.

a, Hydranths with scettered filiform tentacles: gonophore a

SROrosac Family flavidae. I
&, Hydranths wich one whori of filiform terntacles at hase

s hyprostoins,

b, Hypostcme (proboscis; sonical.

& i not branched; zoolds arise singly from
Gamos hesal coernsans. Found , gerierally. on
shells inhAblted by hermit cmata,

Family Hydractinidas. 41
Family Podocortinidas. TIII
86, Balend 'rgﬁlaPIT nraw:hed; tree-=1ike: gonsphore.

= awlmaing Asa {planciliast ) formed on
of fordrocaulus and not res-
'h body. Found cn whasle

&% Baugainviitides. IV
“upcu; gonop ToSAD

T omm
nedasa

crer Nypods
{medussa ! .

1 . observe the
and the arrangsmen?t, Posltlon
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a, Hydrothecae sessile and adnate;
b. Hydrothecae arranged on both sides of branches.,
Family Sertularidae, IX.

bb. Hydrothecae arranged on one side of branches only.
Family Plumularidae, X.

aa. Hydrothecae not sessile, a pedicel being prescnt.
¢. Hydrothecae well developed,

d. Hydrothecae bell-shaped (campanulatej; hy-
postome of hydranth trumpet shaped.
Family Campanularidae. XI.
dd . Hydrcthecae tubular or turbinate; nypos«
tome not trumpet--shaped.
Family Campanulinidae. X

Hydrothecae reduszed and rudimentary being saucer
or fuanei-shaped: hydranth cannot be retracted
sompietely within the hydrotheca .

Family Halecidae. XIITI.

Pamily Clavidae. Key tc Gensra
a. Colony brancning: fresh and brackish-water spesies,

Geruz Zordylorphora.
one spesies found at Wocds Hole, namely. C. ILacustris,

onn wWater pienva, shslls, etc.. in ponds and Brackisn
wa e
b ol pelyps (zcoids; rising singly

Gerns 7iiava.
Lviea
S

found in ang.es of and
Zoclds small and flssh

yieinlity of Yoods Helse,
¢f amall hermit crebs,
ghel!l of Timaiag, Plless, ats.

foand, TH&
very slmller %o
between the twe

g imedusae are dso-

. csacd are Erodused:
lag aed In Hyds arc sharp. jagmed
and roug : . Whercas those ln Fodocoryne Are

Stia Ller , apd rounded at the Tlp:
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{> Tv., PFamily Bougeinvillidae.,
1 Genus Bougainvillia.

a. Hydranths with inconspicuous hypostome &and with 15-20
tentacies; colony small; medusae with yellowish
manubrium.,

B supercilisris.

aa . Hydraabtns with prominent hypostome and with 12-14 ten-
Facles; coluoy approximately 2-8 inches high medusae
with brick-red manubrium.
B, arclinerisis,
Found on Biles, rock-wesl , eusg.
¥, Famiiy Eudendridae
Genus HEedsndrium.

fasgisled, 1.8, sovoral stoms or hydrocaull
50 cach ouher &t compocunded mere or iess ia-
laty cne stem.

ranchcz and pedlsies slightly arnulated.

phoros bHright red; melio and fs-
horne cn scparate hydrarndha
1.8, Bentaclos reduced ot

trantis and
= e

#5 ¢of aborted higdrantha;
.Le gorophores light green,
g reddred.  He SePLlLlETT

HCH . aouid- probably 2
AN N e 2D
i amn & G Mwhiiung, Be By Pleh, 0C8,; Wharl,




Family Tubularidaec,
Genus Tubularia.
a, Perisarc of stems extensively annulated, annulations
varying from deep tec shalilow, T. larynx.
Found oii sea-wced and wharf- plling,

aa., Perisarc of stcms not extensively annula ted.

b, Hydranth large, may be inch in diamecter; and having
a vroximai row of 30-40 filiform tentasles; stem

may be deeply annuiated at intervais. T. soutaouyi.

Found generally only by dredging during the summer.

bb., Hydrantl smalicr, proximal ro#w of tenstaciesg E5+25

Found cou plles, wharfs, clte.

a { Ly branshod: perisere well davelcped
" hydraath body. Gerus 3yncoryns
gur = found Ln Woods Holic reglon
5Cﬁf'd¥ ng on sheils, sea=weed;
- , 18 GOROR hores arc Lorne on
of the nydranthh body as medusac which
themzelves and hecnme froe-swimming .
2] : Lractly frem

i

ere fzund.
variety.

B i The

tho aydranbia

T we # Y mmm O s e g end e e
Family dSertyleridas,

3., Avdrothaséas

in erpesilte pairs

Sertularia

88 . HsGrothesae aab abrict]

crposito; slightly altornate.
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Hydrothocae bottle=shaped; margin usually without
tooth; operculum of a single adcauline flap,

Genus Abiotinaria,
The species, A, abiotina, thrives in deceper waters
of Vineyard Sound.

Hydrothccae not distinclily bottie-shaped; margin may
be smooth but often with one or two sharp teeth
presont: operculum of onc abcauline flap or with two
flapse Genus Thuiaris .

The specics, T. argentea;, cbtained on dredging trips
in ¥incgyard Sound. It is a wiator and spring spesies
and the cmpty perisarss are obtained during the
summer monithd. Grows on shells, stcnes, o%c. Somo-
timos found rear tide linec.

¥. Fomiiy Piumulacidees.
Une species, Schizotrishe tenolla, commoniy takon.
Found on piles and wnarves as & white flooey growth
of about l=%¥ inshes hilgh.

X1, Femily Cempanuiairidae.

0. . %. Margic of hydroithesoa ornamentced with Tooth.

lory, with littie 1f any
f -5t ¥ yd.x. O u"lG 80 with tae ,n

ugdfod troduslag Japernsse lantern

awimning medusac vrodused.

AN s et
e

RETeT
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b
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|
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CHmA L

; attn:had ve
(G ) uQL; 9 4

sporoaace”

N RN~

feund genora’ ly in the
margin of the Lydrcthoeca
deeply and pointedly




Margin of hydrotheca without teeth; gonangium not

aa ., g v :
corrugated (in oods Hole speciecsj.

d., Gonangium with distal cnd producced into a definite
collar-like aperaturc,
Genus Qbelia.

Colony small, inch high or le¢ss; stom of zig-zag
appecarance with little branching; predicles aiternate
and bornc on shoulder proccessces of the internodes.

G. geniculata,
Found on Fucus, Laminaria; ctc

Colony large and bushy: much branching
0, nommissuraliis.
Found on wharf-piles, ets.

Q
(e}

dd . Genangium without collar-iike aperature.
Gerus Jampanvlaria.

. Stem and main branchos fasciclod: pedicles
arranged in wvortisils,
. Tortisil

f¥.. Stem apd brenches not fasciclod.

insh or less, 1dstle
end of gonangluil CpEGH
L. frce medusee XHGT
strongly annulaised.
~U0CSsd .

Fasas, 8LH

cne

4.
sSma L L=

o pore; distal end of
soed dnts a beakslike

nae a htrumpet shaped

tentagles .
i etig ..

S gL T, ] A mhA Lindidan
5a Loreneliia
Al

lecium ha le¢iium., generally encounteroed.
Woods Hele region attached to stonoce,
in skallswer waters.

Jtihier sposies of Halesium scmoetimoes found.



INVERTEBRATE Z00LOGY
LABORATORY DIRECTIONS

class Turbellaria:

BDELLOURA CANDIDA: (ohserve this worm in its natural environment
on the gills of Limulus)

1. The Proboscis Mechanjsm:

Transfer a young individual Bdelloura from the finger bowl
on your desk to a small drop of sea water on a slide., Add several
drops of 7% alcohel and wateh for pharynr protrusion. This usually
ocears 1l most individua s within a few minutes. The musculature of
the phacyn: may later Le clearly seen by examination under high power
under a cover glass.

2. BExcernal Ciliation (%axonomitc characteristic;;
Demonstrate sxternal ciliation by adding a drop of sea-
water carimine suspension.
5., Detailed Morphology:
Using a medium zized Bdellours, quiet by sxposure for
1 minunte %S¢ 7% aleonol., Then mouat on & slide and hold in flattened
position By & sssond siide.
Foliow directiona in Drew, pp. 49=52. Wherever 1t 1is
sonducive vo inoreased olsarnsss. wake sesparate diagrams of the dif-
ferent systems of organa.

(&) Make a ocomps
fo gross morpl
Bdsiloura,

‘atlive study of the folliowing Turbellsarila
LOoRy and- taxbnomy Oy orders:
Smsoeildlum, Bustylothus, Proseredes.

(b oOhssrve acbtives flams celilzs in oas of the sbovs meniticned

vplocctyle lingue (Gull fiuke)
1y, 5Sh1ad Lliulke has Deen introduced
ne domestls zan by feeding a cat

in gquepti :
with weals of
areful

the intest

wner fing o
. 28% intes%tines furnished by the

& small, golorless flukee in liv=

refullr and mount for obsservation

3 egg discherge and gstudy the
of the flukes fom The lowing feetures:; suckers, mouth,
v csophagus . intestinal trunks, genital pore, uterus, avary,
seminal receptacle, vitellize recepiacle, testes, witelilaria, excre=
tery tubes, and sxerstory pPore, Zxcerebtory tubules and flame cells
become ¢ lear as the worm becomes meximelliy flattened.

Stained, mounted specimens willi sncow some morphological
de%tails not saglly seen in fresh mounte.
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Ba . discharge:
ocure one or more 1living frog lung flukes (Pneumoneces)
from the assistant. Place these in ce¢ld, fresh water which will cause
a discharge of most of the ezns from the uterus. Notice the effect
sroduced by this method upon the worm as a whole. N. B. No records
»f this latter observation are required.

(]

val Forms of a Di igen netic Tremat9q§~

e g e

From the assistant, obtain & living specimen of
Littorina litorea removed from its sheil. If the liver is grayish,
tease it gently and examine with & binocular, HKRediae and cercariae
should be numerous and may be transferred fc a s3lide for study.

Being careful to locats an undamaged redia, nctice
the following featurss: oral susker, intestine (very short), birth
vore ., aild shtages in sercaria dewelspment ranging from undifferentiated
"germ balls" &t the extreme postericr end of the redia to maiuer

cercariae near the uwirth pore at the anterior end. UA N
V.~ B AL ;
. My e O e - & ) /4 DN\Y N

raf‘eat obssrvetiticn W.ill ghow The release of cercariag: i wesw G\#
from The birth pors. ;miLIENAriY};
\7 B DT b

\"’(’9" AaAa® ,/,;_‘-
V\ ‘\‘-‘,,-\-\}-\: '
v‘\“\- 6 "\‘—

bady ‘o the assistant s drop of water containing
mature cersarise of UryrtScsobyle thet have been relessed in & finger

By .na were kKept overnight., To¢ this maters=

ia - . lution of neutral red solutlon eand

Y kia=n ¥ sovenrdiine Ad rgraariae bes -ome quiet ., cbhserve and

draw to show moubth, susker, pha: ., “pen . glands®, cysicgencus
; ' s ) &nd sBdll. Plnsr

glands, germinal mess

devails are bssi wad individual

finger bowi 1/2 full
frrv : asslsgsant.,
aser .
gunner
Gbserve

@ cof e

]: e t}_‘v h"l e &

mine 1iving sz2olices of Rhynchobothrium and Callio-
bo thur Lum {ﬁ““: “-;m the spiral valve of the smooth dogfish; and, if
avaliable, 01 cbothrium from fthe sand shark. ILeok for bothrisa,
hiooks , savl “s; rroboscides with their sheaths eand contractile

Btilbs . ths Lnsebm nted neck reglorn, excretory tubes with adjacent

| R LR
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h ad jacent flickering solenocytes, and nerve trunks.

d‘

Draw the scolices of Rhynchobothrium and one other of
the above mentioned tapeworms.

2., Mature Proglottid (optionalj:
Compress a milky white mature proflottid between slide
and coverglass and study. following Drew, p:; 56, as far as possible,
This study mey be supplemented by examination of prepared slides.

3. Plerocerour (Cysticercoid):

The hexacanth embryo of the tapeworm, Otobothrium,
from the Hammerhead shark enters the body of the butterfish;
jts intermediate host. Thé oysticercoids are small white spheres
in the dorsal body muscles. Tease a cysticercoid out of its sheath
of host connective tissue and carefully tease it apart with fine
needles. Cover and study in flattened position.

As the laiva unfolds, draw to show the scolex bearing
exceptionally f'ine proboscides likke those of Rhynchobothrium.

NOTE: THE INDIVIDUAL DISSECTION OF EACH STUDENT SHOULD
BE DEMONSTRATED TO AN INETRUGTOR FOR CRIEDIT.

Phylun Nemathe Iminthes---lags Nematoda:

Foilow directions on mimeographed sheets diatributed with
this ocutilns to work outv the detailsed morpnology of Me%oncholaimus
pristiurus.

Phylum Plabyne miothes~-~-Clags Newmerte

v Tetrastemma in Drew, pPp. &57=

bELS wery 52imiar form. Tos ashlef
stwesn ths twe ferms sonsists of the
Tl o




getoncholaimus pristiurus

This form is a free-living Nematode found in the mud in shallow
salt water, It belongs to a 1argc marine group, the Oncholaiminac
(type genus, Oncholaimmus, "tooth im the thront‘)

preparation for Fxamination:

Study several specimens in a syracuse dish with a binocular
dissectlng microscope to observe the continual coiling and uncoiling
rharacteristic of many Nematodes and to distinguish the blunt anterior
from the more pointed posterior end. Note that some large specimens

contain several large bead-like structures at about the middie of the
body. These are egiys and indicate the animal is an adult female.

Place such a specimen in a drop of fresh water for one to twe
minutes until guiet and then mount at once in clear sca water.
Flatten the animali slightly by removing water from under the cover
glass. Under these conditions the worm should be gquicet except for
glow movemernts of the digestive trast which will help observations.

Note ©chat the vosterior end tavers very rapidly end is slightly
curved. The anterior end tapers gradually. Aliong the sidos of beth
ends are rumercus senlory #etas., A% the trancated oxtremlty of the
antericr end is seen The moutn ofening. Behind it is a short pharynx
in which are tluree shar) rointed teoth, the onchia. The
thizk-wall ube ranning b‘-wward from the pharynx 19 the oesophapgus.
At 1¢s3 po spd i hiricter wvalve marlking the beginning of
the iubestiy pilovwish-YroWwn tube ruaning tlharoughout
nearly th ﬂhc body. Carefuli focussing on the
ancericr 3 : :gtine will show that its wall 1s composed
codthellum. The inner onds of mosh of the

of tyu
j Tilled with granules whish plve the color te
About ha fway aWong the Gaporing vall
and ining foeward from Lt at an engle
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The Exzcrctory System:

This system consists of & single "renotte" cell which is a
fusiform, ventral c¢cll located about four body-widths behind the
neck. This cell is connccted by the renctte duct to a single,
ventral excretory pore located about one-fourth the distance from
the anterior end of the body to the norve ring.

The chicf concentration of the nervous system is the thick,
semi-translucent mnerve-ring which cacirsles the cosophagus about
midway of its length. Beforc and bohind the nerve-ring are
numerous distinetiy nucleated ganglicn cells, GCther ganglion cells
may be seen along the ventral nerve and in connection with sen-
sory sctac of the tail may bec sceca in demcnstration specimens
stained with methylene bluec. Thé leongitudinal nerve cords are n6h
well develidped in Motonchelaimus.

The Fomalc |

iarge thisk-shelied oggs.
row of cuboida¢ s6lls nserly
The most postorior of thsse
& engd of thc ovary. From
. rward s:ow1ng o=
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"supplementary orgens" ventraily located, which give the tail a
serrated appearance giving rise to the specifie name, pristiurus
(saw-taiied). There are also about thirty short ventrel sensory
setae Supplcmentary organs and sctae are alike scensory in function.
The opening of the male genital system is jus®t anterior to the
enus. Extending forward from it are two slender, rod-like spicula,
ebout seven times as jong as the anei hody diameter. There are

two testes, the anterior testes and the rosterior. extending in
oprosite directions along the middie third of the body. The twg
testes Join the long vasdeferens whish connects with the ejacula-
tory duct which in tura opens pusteriorly thru the genital pers.

Tn cach testis there is a progression of stages in sporm develop
rmen® from the olind cnd of the testis toward the junction with

the vascelercns. Dréw so sho@ the malc genital organs and the
cxtreme Dostcrior end of the male worm.




Variations in Poiyslaele Headz

A« Prostomium - Typically conical but exceptions, for exampls
Glycera - elongate and ennulate
Nephthys bucera - approximstely square
is Palpa
Large - Nereids, Aphroditids {scale-worms,, Leodice, Syllis
Much branched tc form long. mobile fliaments - Hydroides,
Fseudopotamilla Parasabella,
Reduced or wanting in many forms.
2. Tentacles
Absent - Scoloplos, aricis, Arabells, Lumbrinereis, and
ma1ority of forms outside of the Nereidiformia
Une = Sthenelals, Wiiioe
Two - Neraids
Three - Lepidonotus, Harmothoe, Autolytus, Syllis
Four - Nephthys, Glyceray; Phyi.odoce
Five - Diopatra, Merphysa. Eulaifa, Leodice
Eight - Trophonis
Numerous - Amphi%rite, Lepraes, Polysirrus and mosat other
Terebellids
5. BEyes
Abgsn® = Arjeisz, Sacloplog, Amphitrite, Lumbrinerels, Pista,
taputhyve
Twe - ‘haetJr

“ine. Bulaiia, Pryliodoce, Marphyse
J3ai6=Worma, Sylhie; Lutelytus, Fodarke,

NG 2 LO PU.LydU &=
19 = hkrans ITBrBE rﬂw « Arabslla

Nvmer-us
NUaey ¢us o
oy we £ive

255, .8, Psoudopotemlilisa

& Neputhys, Sabellariz
sf Nereidiformis out feound in

Trophonla, dus to forvard

Ll =1

Arenizola, Terebellids
Pulydora, Sabellaria

lscel e~wornms

e gegment
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1937
A Key to the more common Polychaetes of the Woods Hole
Region
Key

Scale worms = Scales on dorsal side of bodyscosvusacvssessassaunsanl
Parapodial cirri broad and 1zdf-1iké; 4 pesirs of

peristomial cirri; color of worms, greenish:cccccccszsasansaceeell
Peristomial and dorsal cirri long and slender; 3

tentacles; 4 syes; smAll WOFME.qcsovocrus4s 60068800 sEs aas III
Head with 2 small tentacles, 2 large paLps, 4 eyes,

and 4 padre of paplotomial BT oo creranosorc o not eb s s so i nT

Dorso--ventrally flattened worms wlth & verxﬁsmall

tentacles; a deep cleft between notopodium

and neuropodium with a smell sickle-shaped

g2Lil dependinv from the notopodium. : 999036080008 IECE SO T
Dorso-ventral ly flattened, brownish worms wi th 5

prostomiel tentacles in a wow; small paranodl@eesscscccosssssas VI
Head with reducved or no appendages; parapodia small

A. Segments very long. OB BTG SEEO 0SS0 G000 ENN0LDH0 00 R E B

B. Segments TPLat]VGly shorr sS4 6T {5 SEE 66 SEWEEBTE S 55 b v ad Vbl
Two long peristomial cirsi, asually uurvlng over

back llke a pair of hornS:sc-ss ERAPRIITRPRITIOR SR, 3 ¢ 4

Long, slender filamen's. usunl]y on an*ericf end of worm,
brenciing gills on one To three antsrior ssgments

of ‘BomEs59s0ch 189E B6o58 6¢ 52 ER 19 BVBPDOITSCAINY A8 4255060000 L
Numerous 1ong giender setae extending forward

to snciose head; 8 %entacles, usually BBl docssssaso e sesnnss gl
Worms ldentifisble Dy their hard cos808.s: e L L LT LT .y
Perjkromluu projeeting forward in the forn of a coliar

to encloss a large crown of branching pelpBssiccsopsssssossosdhll
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LO0 or more paiis of scalies
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Polychaete Key 9

aaa, Parapodia and their unbranched gills
form several rows down dorsal side
of animal

b, Anterior cgion round in cross-

sncfion‘ruc\f“ & b &b TG DG 0 DS S I RIS
Ba Gills bOﬁin on 26th Suuronf sans s SCOTOPLOS ROBUSTUS
GG . " 16tk » u;;QUQSCOLopLos FRAGILIS

bu. Anterior region flattencd dorso-
ventrally; gills bogin on 6th

HOEMANE, boontsesesdensdarbBienoessolniGlh GREATA
VIIT.
a, 5th segment olongate with row of deoply-
set. short, heavy sctao; othor scgmonts
with slonder sotoco on parapodia......POLYDORA
aa, oth segment not different from
the others
b, Gills on all segmentsSssussesvesssssSPI0 SETOSA
bb. Gills absent from posterior ;
pOl"tion L e e R EE R L PR LIXONICE VIR]IIS
1968 also IX saa;
LX.

a. Tentacular filaments {hesd regilon oaly)
&, Blood-red; nc branching gllls
oy Setae on first 25 segments n?y'
parapodia smallecunsssnsca - POLYCIRRUS
GG, Setas on ell qebmenfs- bPanChi“
red parapodlas 1n mid-body reﬂian sNOPLOBRANCIIUS
bb. Not qLender branching gllls dor-
sai among Lilamcﬁtﬂg L one or
more anterior segments.
2y S palirs of branching gllla
Sotae on antoricr part of body
onlyesasy B Lok aiik ov e PR TR TR
e. dbetaoc on first 40 gsegmonts. .. AMPHITRITE ORNATA
ee, Setae on first 2% segnents..,.AMPHITRITE BRUNNE.A
dd. Setas extend to posterior ond. LEREAEA
&0. 2 palrs of branching gllis
d. Sctac on 4th-20th segncnts.v;;~PISTA
dd. Sotae on third sogment to
posterlor ond of body the
"Hydre-Wworm o5 5. e 4 THELEPUS
2 palire of giliue on a SLQ'JO Pa3(~
Look Liké one glll with four
PErES v igssecsativas e s st nos sa v ¢ LONBDELLLIDES
aa. 4 to 14 pairs of olongatc dorsali cirril,
beginning on 2nd soegnoent; body
usually brownish anterloriy dhanging
to yollowlsh poBLOricllYacusacsooss: e DODECACIRIA
aaa. Hecad baro; ilong dorsal cirrl as rosknratnry
or;ang on many segmonts of the
bodyﬁ espenlally numorous noar
the antorior ondsgesescson s wrad o nnes g CIRRATULUS

e

.
R
.
pad



Polychacte Koy 4,

a, Segmentation indistiact; branching
§llls on niddlo ognontsujﬁud., -aRENICOLA
b, 11 pairs of gillsqu;“aa?a_U,ju:g ARENICOLS CRISTATA
bb. 13 " sosenssoansosessNBNICOLL MARINA
aa. Segnentation diutinct no b”aﬂcuin
Gills; bamboo-appcarance '
b. Lnus dorsal to o flattened,
smmooth, caudal plate; worns
dark brown; live in mud-tubos. ., MALDANE
bb., Anus cnclosed in coliar with °OJ25
cirrl; 22 segmonts, 18 sotigorous;
11vo in 5and tUbGSa.ssso.seo.o. ., OLYMENELLA

-X_-L POPBQURRERER DS 200Ul D 38000000880 >TROPHOII-[J.L

a&. Heavy, calcarepus tubes, somewhat

STTBROLAY  nsu 88460095686 553 wwr 58 s dBIDROLDES
aa, Tubes small, Golied, flat splirals;
COloBPOOUB s nsos st oa s G ox F 058 08 v 0§ SOBE IMURBLY
aaa. Tubes long, rather slendsr cones of
BBRGG 53305 0 U5 as s v by SEY AL DS S si 60 S DI BENE AR
b

a,; Peoristomium asetligerous
b. Geollar notched dorsally; anterior region of
8 setigerous segrentis; worms .
small, en¥rusting hanc tubes. . .« PARASABELLA
Collar wilthout dorsal notch:
live in smali, parch ﬂent
Tubes anong shells: dredged
with Hydroldses, ebl,ivsssszesaaesPSEUDOPOTANITLLA

or
4

NOTE: Hydroides, vhen removed from 1ts tube, may bs confused
with these., Hydroldes, however, possesses stalked
operculun.

88, Perlstonmilim 88Ligcrouss
portion of worm ﬁc renerate,
usually folding vack ageinst
anterior part. Usuaily dredged
in Bryoczoan nodulo “u),(ff.,..;‘.\{;S;BELLARIL
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LABORATORY STUDY OF NULLUSCA
1937

The notebook should include well labelled drawings illustrating
the chief anatomical features of representative forms as well as
records of experiments and othsr observations.

1st. Day.
A, M.
Fe M

External characteristics, hablts, etc., of the
Amphire {TTustrated by Thaetopleura. Drew, pp.
1487745,

Agg,org of a Gastrovpod., Busgycon.
~ Study homisented shells end diszsect
froshly injected specimens. Do not
draw the shell. Follow Drew pp. 143=
152, Postpone paragraph 5, p. 150,
unitil the second day.

Anatomy of a Nudibraonsh,

Examine any Nudibranchs that are availabio:

Notov the followings .
lcad, Numbor of tentacles:. Are they retractile?

e Thoy posgess shaaths? Ryes. Mouth.

Body. Is chere a distinet mantlo present? Is
th@“iﬁ%ogumon+ sof% or are hard splcules presont?
What is tho position and nature of tho rogpiratory
organay Sposlal orgeng may bo ontiroly absent,

fﬁSpifnLlﬂﬂ 0(:urﬂin& through the intogument

| LB El ., Cr gpocisl organs may bo presont

in tho 1 eithor adaptive gills surrounding &
median CW' anus fi‘oﬂ voris; or rows cf coerata
which of tq? oxtensions of tho iiver and

a e B LLC 10
Wi ¥
g6 ni

”s crived from lngoestod hydrolds,
tho demq] Lozate tho anus and
portures if possiblag
Nete i?s width 4o preportion Lo 1te
Vinorn nw;kng Ireoly small animais
rﬂqucﬂ, 5y at*r th thomsclves to the under surface
5% the swrfase film,; In sudh coses tho attivitioes
> tho ot may Bo roadlly obsorveds

Interaal Urgans, The cxtoant te which tho
internal uf’unvuro' may to ohaorved varlos wlth
dj‘Pcrcnr indiwiduols Ugualiy tho dorsal Hcart,
tiae liver, and the L.rgﬂ ovary may Do observed,
and noss‘biv other dotalls.

Egge in wvarious stnges of devolopment may ofton
be fovnu 2a tho dishes with tho animals,

Ulogslfy vho animalg



P,

A:M; I. E laying, sperm shedding, and the formation of
troch

2

rochophore and veliger larvee of Cumingia,
Drew, p. 141.

IT. Activity of the radula and special dissection of the
odontophoral apparatus. Follow Drew, p. 150, paragraph 5.

III. The foot of Polynices
Place in an aquarium of sea water and observe the gradual
swelling of the foot. How much of the shell does 1t
finally cover? Can you suggest how the sand collars are
formed in which the eggs are laid? Stimulate the snail
and explain hou such an enormous foot can be withdrawn
into the shell. Docs water exude from the foot during
1ts contractiony

Frequently veligoer larvae may be obtalned from the sand
¢ollars, I pOSSijG securec one and study. Lator a com-
parison of the veliger of Cumingia mey be mado.

IV, If timo permits the following exporlmonts on the gastropod
foot may be performed:
#s Tho fbok of Buszvon

Obsorve tho foot as the animals arc attached to

the sldes of tho aouariim How docs 1t adhoroc to tho
giagsy Notoc the cherastter of tho surfaco of tho foots
ig 1t slimy? Ezemlno Lhin soatlons of dAifforont roglons
of the foot cubt with a rascr from animeols used In IIIs
Aro Bilia prosent? ls The poﬁal gland prcsont in doth
Fen! at is i1ta funotiont

\otivitiy of tho foot of Alcotrion,

Allow Aloctr!
with o lons vhe &rooping surfaco of tho foot: Do
binguish rhythmic wavos passing over tho foot from
apd® APS Stlis pEDSenLT

on e booome attached teo a glass platos

A=

Hw:m}ﬂ

By meons o¢f wax faston Alostericn to the bottom cf

dish so that the ¢roeoplig surfaco of tihio

be wppormcst. Pour soa water Into thoe dish

-ff’ﬂ f1Lm.*s lLoevel with tho ventral surfaco
: he foot with a blnosular misrcs

,:Lvity, diroction of movomont of

2
8¢ wp ; noting
sovmine pﬁrt*

M.

ranch ;ﬁlustratod by onc of tho

oW, p: 12%4); &2, Mya :Drow, pe 137):
. Footen {Drow. p. 136,




Srd. Day
Ao M.
PoM, Tl
L1ls

et

Finish dissection of lamellibranch.

Comparative study of the gills of Lemellibranchs,

Study the foilowing types of gills:=
a) Protobranchia « Yoldia, Solemya or Nucula:
~ {Drew, p. 134}

bi Filibranchia - Modiclus or Mytilus /Drew,
P. 133j

¢j Fsaudolamellibranchia - FPecten, Ostrea.
(Drow, p. 136}

d; Fulaumellibranchia - Venus, Mya ‘Drew, p-
127}

e:; Septibranchia =« nc ropresontative herc.

inn each case partligular reference skhould be made to

(L) grose andtomy - aumber of gil;s on each side of the
body, rorm of gill sheet, ets.; ‘2; glll filawments,
shqpe OfluuuGO gr non=refl eg*oc cstia, dlstribution
e all ju; piresoncss or ab enco of 1ntnru 1am‘ntar
junutaon° and of inter=iameliar junctions. utudy the
gill filements from mcunts of porticns of the living

gill and alse from stainod gostlons,

As many of the fecllowing studies may bo made as time

?iﬁu of LhO b:PPOFS;

e s = e e

By usiang carmine particles suspondod in sea
wster Lb;mejHG the dirontion of the ocurrents

of water thru tho siphons of Yoldia i{Drow p. 194,
Li Mya (Drew p. 139, Cumingle, or some other

auoi13c‘- 831 11

B¢
camine particleos on tho gllls of
sOme ouhor formc Do theo particle
postorliorly? What conslusion
the methed of fooding? Do the
part in tho fooding proceosa?
o hAnotomy ond Function of the foot of Pelecypods

i. Byssogonous foot, Mytilus or Modiclus

ctions 2 and 4.

a ng expansion and mount
n ses water on a Lide Note ciliary
activity, miscular mo.oments, and unl-
geliviar muccus giands sontalning yellow
spherules.

o}
<2
s 28
"'SUJ
o
.-3('



2. Burrowing foot

a. Primitive tloe - Yoldia (Drew p. 133;. Note ss-
pecially its planter surface; compars with the
foot »f Chaetopieura and the gastropods.

b. More specialized t - Venus, Ensis, Cumingila,
etc, ror Gtnsis sese rew Ds 140 sec,, 2 and 3,
Also observe the burrowing act if possible in
Cumingia, Verus, and others by placing on &
sandy hottom in sea water.

¢. Degenerate Foot - Mya; Ostrea.
Exemine ths foot of Mya or Ostrea and compare
with the foo® of Venus, Ensis, Cumingia, etc:
Also compare with a Dysqogenous foot, 1Is a
byssogenous foot degsnerete?

A-M, Anatcomy of a Cephislopod,

P.M, I. #tudy of small, living spesimen. i{Drew., pp. 140=141;
Jemonstratlon of Teeding in adult qqvid

i |

Djssectlon of freshly injected squid, The spssimens for
study 1nclude oot males and feomales as far as possibie.

i=d
=

Two malus and two femalies should be dissected at each
tarle and thelr snatomy compared. 'Drew, pp. i40-181}.
3 P s % g PPs
& 'ha“r af study of the "ventrel” view of the opened fomale

mugt be removed. In tothh sexeg the digestive
“CHLQCOTY systews must be v *ked out conecurrentlysz After ol
e antericr v this shouid be tled off, zutw and
d to gain access f1vor and ocesophagus; simils r;y aftoer
gia ] 18 must te versiully SEDVSE O g@Xposa

§4)




ARTIRCPOIA
19357

Tuesday, August 24:

A study of Homarus, Callinsctes oxr Papurus. Refer to Drew.
(Injected specirens will be availsble in the aifterncon for
the detaii of tkhe cireculatory systen)

Wednesday, Augnust 25:

4 comparative study of some comuon Malscostraca. Use special
direction shest.

A study of autotory in Uca. See special directioun sheet for
suggestions.

Thursday, August 26.

A study of ths Nsuplius larva (Artemia). Use special dirsction
shect.

A comperisor of the uysis stege of the lobster with the adult
Heteromysis.

The zo8a larva of tha crab. {Polyonyx macrochelesi
The activities of Balanus.
The anatony of Lepas. Refer to Drew,
Jaturday, August 28:
A Study of Limmlus.

Peeding reactions, method of locomotion, exturnal anatomy.

(Use small specimens and larvel stages. Refer to Drew.)

Internal Anatomy. Freshly-killed animals will be provided.
Pollow directions in Irew.

Monday . morning, August 20, 9:00 o clock.

Latoratory records in the form of labelled drawings, tebulations
and brief notes are due.



A COMFARATIVE STUDY OF SONME COMMON MATLACOSTRACA
(DIVISION EUMAIACOSTRACA)
Several common forms are provided. MMake a comparative study

of the external features and record their characteristics in tabular

form,
value are sugrested for special attention.

Tribe Orde: Suborder,
_~Caprellidea

Peracaric T~Gammaridea :
“ifsopoda  fdotheoidea
~Natantia
Bacapids ' Desepecs
Repanyls =
Bocy form: compresssa Gerally.
) slongate, or shortened?
Ls ax and aodomen
opad ,

fatpa quu nead

fused.

mmber |
7"-‘.'1"1"'!@1,1.5 o

Sheloblhoras .

Some of the features which are frequently of diagnostic

R R S T

Genus

B LS e

____CAPRELLA

__ TALORCHESTIA

_IDOTHEA

__PALAEINCNETES
__LIBINIA

cr sylindrisal;

rmamber fused?
wamber fuszed?

abdomen :



AUTUTOMY IN UCA.
Crush the claw without pulling on the leg and note the result.

Is there any relation between the region of the leg injured and the
speed or frequency of autotomy?

Is there any relation between the type of stimulus used and
frequency of autotomy?

Do any animals exhibit autotilly after the cutting or crushing of
the ap;endage?

Ezamine the 2nd of the stumpy which remains after autotéemy.

Stimuiate the ventrai ganglia in freshly killied specimens to see if
avtotomy san be induced.

(Dissest or hemisest for the nervous system;

Stimulates the nsrves of ths appendags by inserting a fine pin at the
Jolnts .

iftadal aul

sebomy . Uss elther preserved or freshly-killed
3 5 erimal and removs the entire leg 1ntach
s 8 Jarge musclie lnserted by & tendon on
3 13 thes atuvotomlzsyr mussle. Pull ven-=
obasryse Ghs meshanlisz of the rrocess of

=

3

pulling on thiz tanden
living crustansan PJasle?

ths breaking-Iioin

ramoved by & sub. can

cod and Wood -
ot Wil IR




II.

THE NAUPLIUS LARVA OF THE BRINE SHRIMP, ARTEMIA.

Place a Nauplius larva in a drop of water on a cover-slip and
study its characteristic swimning (and feeding) movements.

Add a few lens psaper fibers to the drop and cover with a second
cover-slip., Both the ventral and bhe dorsal surfaces of the
larva can now be studied under high magnification.

Your attention is called to the followlng features:
1. The oval, vnsegmented body.
€. A single, redlan eye.
3. A large, rectangular upper iip (labrum;.
4, Three pairs of appendages-

a, The snterior palr are uniramous, KEach 18 a
relatively short, unjointed appendage Dearlng 3
sctae on the free extremity. They serve the larva
ay tactile and swimming structures and will form
the flrst pair of antennae 1n the adult.

b, The second palr ere bilramcus. Fach ls composed of a
thumb-like ondopnodite, & larger subconical exopo=
dite and a gnathobase in the form of a recurved,
conlsel structure at the bese of the protopodits.
These are powerful organs for swimmlng and food
gathoering in the larva. They will form tho sesond
pelr ¢f antonnee in the adulit:

palr are biramous in most Nauplil: Ii
& thoroe 1g a ghort protopodite bearing a
terminal, Tinger-shaped erndopcdite Thesoe are
principalliy uged for swimming in the larva but
will metamcrphose intc the mandlbles of tho adult.

b, A dlgestive tract scnsisting of mouth, osescrhagus, stomach,
lantestine and anusg,
B, Muscles which mcove the appondages: Thoy originate 1n a

mid-dorgal Teglorn.




LIFE HISTORIES CF REPRESENTATIVE CRUSTACEA

In the tabular outiine below the stage at which hatching’
ocecurs is indicated by the use of a ca_.ital letter or letters.,
In case the organism hatches at some point not coinciding with

‘an;A_H O‘)Oda T i e O

a def'inite 1isted stage, the letter H is used te indicate
hatching point. &Symbols for the several stages follow:

=GYErLs mr:-- -metanauplius
~hatenlng poilnd my---mysis
mg,- --mega iopa mgz == -metazoea

J~¢naup1iu§
protouoea
z~»~zoea
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STAGES IN DEVELOPMENT ON CRUSTACEA

Nauplins Body: Unsegmented

Eye: Simple, mediarn, x-shaped.
'Ap)endages~ Three )alrs first pair pre-orali. Later
Eecoms antennules, ;Afcnnaeg and manditles.
Jecurrence:; Free swimwhno scage in large number of
fomostraca. 1In Malncostraca usuaily passed
within egg.

Body: Beginning secgmentation in posimandibuiar region.
E§§7 Similar to that of Nauplius (simpis, median.
5 shaped)q
v# in Nauplius (three pairs
»g% larval form in Apus. winter eggs of
if'er, Hippolyte.

2sent: resembles Ostracod., KFeids
i adul+ {Barnacles;, or eniirs
odomina regicns sliougih off when
] s mode of 1ife /(Saccuiina; .

s pecome organs of adnesion,
£ pairs swimming feet Pressnt.

v sepnalchheresiso and
,uvered DY LAYEDESSE ;
4 anG lacks agperﬂageﬁt

2 pairs
appendeges .
538, as frees swimmlng
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CRUSTACEA
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KEY TO THE BRY(OZOA OF THE WOODS HOLE REGION MOST LIKELY TO BE MET.
(After Jsborn).

GLOSSARY

ADNATE- Attached to substratws at the back and partly free.

AVIVULARTA - Zoovecia modified to look like birds' heads, with movable
Jews, Fuanction unknown.

CALGIFIED- Infiltrated with lLime salts, glving frosted white aj pear-
ancs .

ENCRUSTING..- Foruing e cirust ©f zovecia with the backs of all
acitache? to & movrs or less broad surfece.

LOPHOPARURE- Ring sscund vhs mouth te which tentacles are attached.

O0OECYUM- Zoossiuvm modiiied as & broed psuch.

OOECTOSTOME.- Tube leading 1lom the cvoecium to the aperture.

OPERCULUM- iip Qvefha@vamg tne mouvn or orifice.

PEDUNCLE- Stalk of & Zooecium.

STOLON - Connestion beuween the zooecia of a colony or zoocarium,
d 2w ou® into a strand like a root stalk or trailing

s or less fiexibls zocecla modified to ressmble
spinss or hairs. Funttion unknown,

FCOECTUM= THE INDIVIDUAL: CASE ENCLOSING THE LIVING INDIVIDUAL 2R
20GITH.

Z00LRTIUM- THE AGGREGATE OF Z00ECTA ENCIOSING A WHCLE COLONY QF 2GOIDS.

not frequently found;

nos retractiis. En*oproc:a A
tetrestile; Banaprocte.D.
By ! 5 T, 3oL Gl Lophouphoers clilique

ng ; e e 2

A Lgﬂosommdae.B,

Ao= Solenial: lophophere twreansgverss; Blolonabs--==Padiceilinidas,C

GHg. =~ 0XCS0Ma davenpors
Long ., --50X080Ma miaute

cosgla; G
round mwou

‘o8 ¢lreular:; zooecla Tubular and

R e CYCLOSTOMATA . ~=E
¥ sSal u*f oc, and with ooecla
mouthed foras.-CHILOSTOMATA. -F.
never caleifled: no avidularie,

; ragula, ¢la; zoft chiitinous walls; zooaria
_ stolonate, ing Lan - or in fieshy lobes;
L Comb ~wmou i_ 5T



Key to Bryczoa (cont'd)

N 5 - 3
« e

- Joints horny; ovecium pear-shaped; long tubuiar radicol processes
Crisia eburnea, or others.
Zooovium ilobate or branched; adaote or Trom an incursting base;
tubulaer, in single series or contiguous. (Tubuliporu orj
rarely (Stomatopora.; found.

ST A e T A e I S T P e =Y

(¥, - Stolenate, with expansion on Stclon whers tubular zooecia [with
P X loteral wembranous area and herminal orifice; come off.

( Aetes Anguina.

(Fo~ Not incrusting nor ecaleified; ZOOOCTa loosely united; appendages
e pedun(ulafo anc joiqred Bugu10-4u=ur—=»:G

{ es - : ealelrfiedy froant wall cf zooecla depressed, mom-
{ anous and partiy Dr¢dgcd :g snloafeous shielf; zooecial

i bﬂ“ﬁe“s TO186ds mwvmmsnmna=s ~Membrani orau;~-H

& 1y pore, but ofben a amalL rounoéa avicularium sc placed;
S wargin of p orifice with a definite notch; or

4 ls orouckhed, w! bk’ guﬂrood Uy a projection with

{ ol Ghs gldo-wosenunsas 1cz201dao, ====1,

[ B B it gnt ioccaslonally rcounded, ,
{ wth of kcuono*rv T rgin may

{ ‘gins of crifice may doar tooth;

biks orifice; mooGoin

-

LeLow

;il 2% angle With
peak of

% S0
2 1
g HEE e spne‘¢,q*;
A N i o ss
{
2 % gn Alffexr Troa = cnsd T MINOE DAAtE Tul abs TErs

'.«. LS Lo g .E“ L : +ul o g LLLX e}
{ Wen trant pcma lasreixil.

margin, perfcerated with large
well dﬂvelopej

\ ! than+pora pil.iosa.
(B Bimilawe oo R J o - M s O 1 i gexforateo; weamer sp nes; medlan

\ ptherg usvalliy abssnt
Memoaanip07a mcn@stachys
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Key to Bryozca (cont!d) 3.

Spines few (2); ooecium present with small suberect avicularium
at forward end.---w=-=-u-=-==--Membranipora unicornis.
Spines (13 or more) beunt downward cver the aperture and flet
i gross-secitlon; directed strongly forward.
Membranipora craticula.
Spines prasoapt only as zstouu tubercles: calclfled jamina well-
developed half clouing the sves; sirong heetn projscting
twwerd centey, -w-s-wm-esecoo-Membranipora tenuls

Adnats zooecla more ci+ less distinet; well somewhet 2ylindrical,
thin and hyvaline; no gvwicularia; Eocscis not prolonged at
base’ nwualiy forming & orusi. but oftan erectsd in cldsr

T ~------=Hlppolnoa ayalina:

vligceous: contlnuous erusvj;avicularia

speclal pore; primary ori fice

LScnlzgporella sinuose.

m poinfed, cn one 5T botn

HUre 3 mandib;e pointing for-

#ithous special pors.

_zoporeL & unicornis.

© ;. DOl

uD "h °1d98

98T posterior.y.
& &MSSTOJQG

& pc nead bump ok
; ;y owigells
f*av wita




Key to Bryozoa (contid) 4.

4y

6" Avicularia absent or large and not on a rostrum; posterior
border of primary orifice with prominent tooth-like or

shelf-1l1ike projection; orifice rounded vnosteriorly,
with small usually pointed tooth or none; avicularium
just behind orifice.--=cw=----Smittia porifera,

Like the ahove, but oriflce straighter In postsrlor margin;
tooth broade;, without eavicularium just behind orifice;

( with ow W1thout Large p01nted avicularium in asddition

\ to smaller ones: “ese e -Smittia trispinosa.

\ — T p— —

™ .—‘/;
&
~3

In brown gelatinous crust srmed with horny spines; not stolo-
nate; orifics 2-.1ippsd, with one llp movable and acting
' as operculum; on Fucus and Ascophyllum,-===
( Flustrella hispida.
(Eo= In yul]ow ish gwla~rncu, zrust without splnes; no 11ps' orifice
i

{ cloged by invegination of tentacle sheatn zooarium not
( 1mpz5gnauad with sarthy wmetver; withoutb papi las; On

{ srabe, myoilus, ead Lig stellops.~-Aloyonidium m;*ill_

( Other Aleyenidia have spines and euxtry mafter but are not

( S OMmO ..

(K3a Stolonahs; noi galatinous; zooeslia with flattened arsa more

{ dbrenous than the rest ol the well, covering most of
{ s wentral side; Zooedcla slustered 1a palrs at nodes

{ of the stolon; 4 strong splines at the top of zooecium.
i idippuraik armata.

Ky~ Like the sbove, but without spines oﬁ"lnnS?Héféefmﬂ

( : elongata.

(Fe= & .1 area: oreeping
iy u,; nok 1mp;e;ncte ; Zooecia
{ ipanasd tentacles form

{ ‘via slustsred in doubdle

£ g 4 ki Gixlg Clonotoma:
f ks ES ¢ shoots;

B5 ‘ ciusterod:
{

{ K= Lillne

5
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dy the forms submitted, for the folluwing features;-(Not all tobe
found|

L} Habit of the Zoovarium or colony cs&se.

gi Typical zooecium, as %o orifice shape, splnes, porss,
charactuer of cover, elc.

3) Presence, position, and type of Avicularia, and Vibraculs,
O¢i&sllia or Goecla.

4) Polypids organs,- tentacles, lophophore, aiaphragm, oeso-
pDhagy: omack, intestine,6 funlculus, retrector muscles, ,

- Gilia, bLrown body, intertentacular organ. V208 A
D1 Hegensi wng zooids. AR T
5! Look for dsveloping emorvos in ovicells. %€4L|3RAL;
ning abudys - t{§¥\;?74~
Ty tined in Drew, Bugula flabellata .9

Laboratory directions for study of Bryozona

sthod of retraction of tentacles
;}ous individuels. Note evidences
piisation, Ncte differences irn

Note tns mode ol antivity »f
: -=Cyphonautes - of Bugula
f:af 1f avellable.

tne different Labit

and spines "an¢ position cf avicu=
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Characteristics of the two elasses of Bryozoa compared
and contrasted.
A. --Entoprocta ovr Phylum-Caljyssozca or Comptozoa.

Tndividual consists of a calyxXx or head with viscera enclosed
* a contractile atalk, Tentacles not retractile intc the
coelom, . et e

Lonchsphors circular with one row of tentacles. Both mouth
and anus inside the vestibuls,

Tentacles may voll Inward end be covered by an spistome or
flap growing Trom the base.

Nou coeiwmmlc caviky, as wiscera 11l whole heed, or Jslly
£ills 1%, Tenbtecles not pulled inke 1L,

Y CTR e -
LS SEG]

U=shaped digestiwvs Lubs = ¢ssuphsgus- stomach <+ ciliated

gonads spen te The wEsuibuire. Uanlsexual or hermaphro-
La¥esome 8p. heve gonads funstion flrst as ovaries

o W L ;
s B E R R

Lzanion 1e extearnal .

open intc the ®ectum or

and anus <

sntents, and newW caly=
o atelik. FPowers of
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Characteristics of Twc Classes of Bryozos
Compared and Contrasted.
B-=Eetoprottsa,

Zooecium stalked or sessile; Tentaclies retrachkile. Stalk
not retractiie.

-

Lophophors clrcular or G.shaped. Anus sutside tho vestibule.

No epistoms, buu some haws an opercuium or comb-iike mem.-
braners cowvan,

and Lbentecles may be drawn in by

slo@m preaent, P
G loms may intorcomrmunicaete in colonial

L0 masSsle.

a ocpecum &ff the stomach:
om of zocsclium,

ugually on e funlcuius, Ovaerles
: itonoum. May feirtlilize Iin

= wall per:
i water spocied, wvevel.op te

1@ inserantacuLar
2% oul Larough 1G4
1i98” may D6 a means

noete. whers demonslirated. Somse

extiruded
deralone
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KEY W0 THE ECHINCDERMS OF WOODS HOLE.

I. Radii more ox less elongated tc form & S-rayed star. Body and
armg not distinetly marked off from sach other, . . STARFISH

(1, Smell wed star with feet in two rows; pedicellariae
wanting; woay Lright red, purple lavender, or yeilow,
Love, vellowlish below; disc small, arms long and
‘icel, . ., . . HENRICIA SANASUINOLENTA.

o ey veriebls, greenish black, most
fathoms %o shors, . . ASTERIAS FORBESI.

appenaeges
“sC® In &N

granuisiued;
. plaiss

. B .



KEY TO THE ECHINODERMS CF WOODS HOLE.

(2) Circular outline; test rigid; spines solid; periproct
with many plates; mcre than 3 pairs of pores in
arioulacral plates (4-11): spines slender and fluted;
tubercles not all of game slize; crowded; color gresen;
found north of here, Green Urchin, . . . < =
STRONGYLOCENTROTUS T'ROEBACHIENSIS.

Test rigid; flattened to a disc; anus marginael; spines short
and fine, Sand Dollars, . . . - . ECHINARACHNIUS PsRMA.

Tsat reduced to hooks or wanuing. Body soft and muscular,
SEA CUCUMBERS.

(L: Aabulacral fest prss LO brenchiss oral tentacles;
Taet zcatterad thickly over the body; soler dull
} purple; large snd opague o« - o

iy LO=-13 pinnets Lentacles; one
sarsoas bodles in thes form of

arnis anc¢ perforated plates;

- LBPTOSYNAPTA SP.-

anoulads

N

%

), With S5-=7 palzs ol slide
=50 d@ms Ldfgy S=li Drosds
sommon 1n sand. s & 1

ZNHAERENS.

Z--3 palrs side wrenchss dn
less long; Coligr rce
3 > T TAPTA

R Al . i T IR RN,

L e W% e

e - TN W SRS



FCHINODFRMATA !
Uirectlons for iLaboratory Work

Directions in Dreowis Mamiai will be very aseful) in supplementing the
following dircctions., N, B, Work here outlined is for 3 days. Use
meterial to best advantage.

ist dey. A.M, Arterias forbesi.

I. IDrternal structurcs. Identify the following:-oral aud aborsl surs=
faces, mouth, anus, madreporic nimve, embiiacrali grooves, tube
feet, tcrminel eye-spot; dermali hiranchiae, spines, poedicellarieo,

4

Behavior of the Animal.

. fletcd
d 0.

Shudy the starflish as i% pro=-
mosemorns of the tuve feei as
; yshaliizing dish filled
she movements in

of digki.

s

thore & uni=
of action?

is

determinog
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Echinodermata. labtorehory directions continued.-

2). iIn the laboratery srs starfish which were injected
with carmiae sciution 12 hours previously. f£armine
suspensions were injected directly intec the soelomic
cavity. On these experimental animeis repeat the
examination described abuve. What iz the function
ef the amuuuucydus What iz the functicn of the

Sorme il brar

sh ligntiy over the surface
petah oa thls surfece?

Irom tnhe circiet at Ghe base
under the microscore. Lo
i laeria frow the region batween




end Day, A.M. & F.M,

L. Arbacia and Strongylocentrotus. Make whatever studies
of behavior and éxterna!l structures of the living
Arbacia seem important vo you. Study %thes dry test,
The dissection of livianr or preserved Strongyiocentro-
tus mav be made on material furnished. A dried
Aristotleis Lantern wiil alqu be availablis. Rsacord
may include a gtnera. an&lysis ¢f the internal anatomy
of Arbacia wiitlh b " notes o unysiology of parts
with special refsr &) uu Aristeciets Lantern. In
the study of this & lizated structure, both ths
dried and ths Ffrean formalin yueserved iantern
in pesition ik the body should be used.

sgrnal apatomy with
with othsr Echincderms.
bb’.we?.‘

S Mese: 14’8

(L‘
o.
@

«Uqg right




PROTOCHORDATA

Votes

— e

Leave Botryllus colonies in finger bowls for a few hours or over
night. Plenty of tadpoles will be found on the bottom of the con-
tainer. Developing colonies of Botryllus may be found on glass

slides that have been suspended in the Eel pond for several wecks.

Squeeze the frosh Amorouciun colonies in fresh sca water. Tad-
poles will be found on the hoitom of the container and also swimming
at the surface. Pick out the swimming onos and transfer with a little
sca water to the bottom of a syracuse dish, Somec will set on the
glass and undergo metamorphosis. Change the water da'ly. 92nly a
few drops arec necoessary at first or othorwlse the larvae will attach
to the sides and hence will be invisible. After attachment more water
may be added,

Cluavago stages and larvae of Molgula can be securcd in the
following way: Remove the test and, 'uﬁﬁpr a dlssecting microscope,
the ovary and its duct can be identified by tho-'eggs Nithin The
ovary which is hollow can be opened with a sharp needle and the eggs
removed., Self fertilization should be avolded. Remove the animal
from the dish contalning the eggs. From another animal remove the
white testis (this more or less encloses the ovary; and cut it
finely in the dish contalning the eggs. This should be done 1n &
very small amount of water, After a 1ittle while add more gsa water
and wash fo remcve extra sperm. Develcocpment 1s rapld and cadpoles
are formed in about 24 hours-

As degeri
be freed of ©A
of one pars of
¢f sea water '

ded by Berffll 1932, 1356. ths sggy of MohguWa san
gl ¢ by placing them in s solutlon consisting
ﬁrustace@u sto macn julce to fifty or e hundrasd parts
Nt ans s aro digested off in a few hours with no
removal to f%oah sea weter, can ve fertl-
3 egRs cannct bs traated in this manner. Unfertile
eclable fo} about 18 hours after romoval from the
(el nt and fertillizatlon the blastomsres cof
Qa geparatzsd by slight shaking or by de-
anothey,

[=
harm tco the aag5 and, on
Lized Ferti ’
lzed wsggs

normal budding method and formation
removing a short length from a freshly
Lass glide. uspend this 1in a

of a Bolon:
gollected ¢

battery jear 1 should be uhgﬁgeu two or th*r ‘times
Hetly. t falrly consbtant 0y lmmersing tae
battery Within 48 hours the formation of
new sto stolons way be remcved to firger
Lowls

20zooi be remecvsd from the clcacal
ch o o »ucture and changes during metamor-
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key to the Protochordates of the ¥oods Hole Rsgion

Enteropneusta (Hemichordata)
Worm-like, slender elongated body divided into light yellow
c¢ouical proboscis, orange red collar with white ring posteriorly,
orange red trunZ shading to greenish yellow nosteriorly. Burrows
marked by castings on fairly clenn sand Mats. Characteristic
odor resembling iodine. Liver rucs absons,
Dolichoglossus Kowelevslyd.

Tunisata {Urozherdase)
Simple and compound, sac-like cylindrical body /in most; inclosed
in a tast cf celluloae. Siphons, large brasnchlal chamber, endo-
style. Mostly attached. Tadpole larva, Sea squlrts.
L; Minute. trunk and lcng ¢ail, *transparent, animal can

move about within the voLuminous tunic, tail twisted 90

degrees, no peribranchial cavity. Delagic, at somo dis-

tance from continents. Tail about twice as long as trunk.
Appendicularis longicanda.
11. Ascidians or ses squiris. Sac-shaped, sessile, compound,

G vy flat and insrussing, digestive tract behind branchial
sat ;haTKy white or yellowlsh, On stones, shells, etca.
1h¢n test contains calcareous splcules stsilate W¢th rays
acutes or broken.

Didemnum candidum.

nundec &nooﬂm'

Lideanam aibidur

1or“es often ¢ Largse sizo, Tarseo divisions of

5t abﬂomﬂr ntains gwnads and heart. Colonles

s; uffgﬂ in fovwm of thisk vertical plates. Common
i : arrenged in stellate Jiﬁsters;
STRIED o

rgucium #tellatun

on Iu“ddm*amc‘fﬁwsur ‘836,

’ simis. Tn plles, rotks.

; sonetel latun

,f = - T ’-F(:iq i alﬂgcar at

sLos 8l T packed

Spicuies spnerlical with

ars toward

Ye~ lowls 5’
ins of
Ms . s
Toew pressny.,

§ sting or thick

/ HlJngotG systers about the
peripneral oral openlings. Trens-
thGV'a*GC by aLanching vogselsg
nrumn pv*p?ﬂnh black cr combinationc
1 On. seaweed, piles,

o

e - - -




Leptcaes

& ..ul

o, 7

Tunic hard rough and wrinkloed, brownish or yeilowish,
Irrcgularly ovate, adhering by ome ond or by ventral
surface, small granular turbocules on and about papillae
of the openings. Often in groups. Simpie. On plles,
stones, otc. Very common.

otgola partita
Simple. Similar to Styela only one gonad on right

gide. PiInk or bright rod, smooth, deprosscd dome-=shapod
with expanded margin., On stones, shells.
Dendrodoa carnca
Simpie. Globosce body., tough tunic with rough surface
fibrous or incrustod, tubes arlise ncar together and are
divergent and rotractile. 6 branchiol folds, stigmeta
curved. OUn piles, stones, scaweed. Very common.
Molgula manhottonsls
Simple. Body rounded, uporEurﬁs Tlush wilth surfaco,
densely and ovenly noatod with coarse sand adhorxng tightliy.
Apertures inconsplsuous whern closod. In sands
Molgula arenata
ijplc. Body glouwose, compressced, Govored with mud or
g siphona n01 conuzgaOub and long and cdivorging, Gonads
: On sand ond gravel in decpor water.
] : _complaonata
Simple. Bran S.ds Hut wich numerous
GO ] udLb\Qal_T ‘z“:i ing projestions around which wind
: Ous gonad sn left gide. Boly
s with fibrous hairs to which
W ! i lives, Locks
and zlcse together.

alcernaticr. of ganerastions,
“hLug ab ohe end. Swlm by
cnsploucus muscle bandsa.

",‘:w, gy 8 avﬁ vy,

4 Menwal of th

iﬁ e Ltlianbi
these pelagl
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INVERTEBRATE Z00LOGY

Ligboratory study of the Protochordata

The nature of the records and the number and kind of drawings

of structure are left to the disoretion of the student. Certain
cnes are sugzested in Drew's Invertebrate uoology, which may be
{ollowed or aﬂpllfled or others substituted for them.,

Note - All records are due at twelve olocloek, noon, of the
s=2¢ond day, These will be returned eariy fha, efternoon, The
rgsords of the second afternoon need not be turned in,

18t days  Bs M

(a; Study the external strusiure of a iiving Dolichoglossus
‘demichorda:, following ths direstions in Drew, page =55. Devote
about one-half hour to this work. In some of the animals the
rasterior region of fths Hrunk msy have been broken of f.

The remaindsr of The morning period should be spent in
the study of the simple sscidien, Mclgule {Urochorde ). Directlons
for study awes given in Drew. page 234,

i O”d the number of pulsatlons
uumpa 3 the 1ssults witih those
Shsngs ,he tempsrature and note the
nere does the pulsation begin?
ggsls and the ciroculation of
2 slids and examine the
{ the endostyls and ths

If time
of the heard
of othsr 3
effect upon
Stuay ?Ys

gce 1In

pl
avs for The

{b) Jaj, following the dirsss
tiong giv colonial assidian the graen-
ish, Srar small Molguies' are connec-

ted by a welation of neart pulsa-

ticn in inembers of girecuLiation in pherjynx and stoion
may he followsed flei attention wc She phgnomencn 8%

shiat of Molgula

budding. BE 8 HOsLO
L or

Gl oo




Demonstrations - Didemnum, Styela, stained small Amphioxus,
Appendicularia, Salpa, Florida tunicate, Boltenia.

‘

2nd day. A. M,

Study isolated individduais of Amaroucium [Urochorda,. These
may be secured by cutliing the common gelatinous tunic vertical to
the surface or by squeezing 2 small piece in a dish of sea water,
Follow the directions given in Drew, pa*e 240. Ineclude with this
a study of the living, tailed larve {tadpole) and also of several
S'ages of metamcrphosis. Stained larvae will be 2n demonstration.
The larvae plared in the syiracuse dish the day hefore should show
early changss during metamorphosis Later stages will be dis-
tributed.

2nd day B M

Study young snd old colonies cf Botyrllus., The colonies of

this ianapaxenJ, somposite. inciusting chordate may be found on
wharf pilecs, stoness, etc, Glass slides immorsed in the Eel pond
several weeks previcu wlll contain young cclonies which may be

more easlily sbtudisd,

rl{gy material for
hose of Amaroucium.

h 1}

Ezgmine the dishes sontaining the Bui
the teiled larveas. LI presont. compare W!

Low the directions glven in Drow, page 239.
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CHECK LIST OF INVERTEBRATE ANIMALS

Gommoniy 2i occasionaiiy found by the
Tnverteorete Zoc.ogy C.lasses
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PHYLUM PROTOZOA
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PHYLUM PORIFERA
ase carea
*Leucosolenis botryoides
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Class Chaetopoda & 151 5 'LS' &t a1 9 &

Sub-class Polychaeta ol 25 ol Al B o © |

KrIcla ornata B O T 2 A
#*Kkutolytus sp, —1

,Ma__g%t_m_zgzs&m
rra us grandis

#Cistenides gouldi

%mej.u_mmn
Diopatra jupres

Dodecaceris coralli

*Enoplotranchus sanguineus
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E' annul ata
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PHYLUM ARTHROPODA (cont'd) el S a1 i~ .
. Class Crustacea E o A3 ¥ l-vl sl ;
’ Order Decapoda ‘ ¢ v |l x| A 3 . § S -
*Carcinides maenss ' Fadl 0 Tl P P el (5
ago septemspinosus ¢ "% = = |5
%:.\jrita talpoida i _Z_ .- '? b i 12
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