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‘e . ] - ABSTRACT.

Appendiculsl-iu populations were’observed in Logy Bn‘y, Nevivl'oun'dlaml

over a two year penod to quanuly their l'eedmg belmwor and to elucidate their

role in energy flow in-a cold ocean envnronment Populations were observed to

fluet rapidly m pp irer respanse to d

changes.in water, mass
chamcunsucs Very large mdﬁldnsls of Olkopleura urmhu/ feni dominated v;ry
cold waters (< 0°C) while warmer waters (> 8°C) were charactemed by higher
densmas of' asmsller Oukoyleura labrudomnm

Radl actively labelled algae were used to mensuu in_ sily ingestion and
v

* clearance rates of mdlwdu‘nLOtkayleura over a wnde range of animal sizes,

concenlrnuons Multiple regressian.'annly‘sis

indicated that animal body sxze

variance, in ingestion rate and 48% of the variance in ecleardpce rate.

Tempe;nhue was nol a slgmﬁcant varmble, while the lnomass eoncentrsuon of

phytoplankton <2 um plained an additional 8% of the variation in clearunce

rate. Animal activity, estimated from Qil beat abservslions. explained 80% of

the variation in “ingestion rate for a subset of the data but was not significantly

- correlated »}llith temperature, bpdy slze "or ambient food concelnlrgtloni.

Oikopleura populations were estimated to clear a' maximum of 3% of the water

d as tail length) lained 11.3% of the

/




" nearby Coneeption Bay yielded .;feuing‘gstim-m up to 4% per day.

day at observed densities, while literaiufe estimates of densities for
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- INTRODUCTION

Gelatinous Zooplankton &

"Gelati are 8 h ge of [ragile, soft-.

< en : ] . !
bodied maring macyoplankwn which include the Hydromedusae, Scyphomedusne;

Heteropoda, Pteropodn, Thahacea (salps, doliolids and pyrosomes), Ctenophou,

. Siph hy lnd Appéndi (Alldredge 1984). Co]leeuvefy these orgsmsms’

represent dll‘lerenl phyla and span three tropblc levels yet share distinct
-

. characteristics of .structure and function. Most are neulnlly buoyant and the
. refractive index of thelr tissue is close to that of seawater so’that they are nearly

) tnnspnent (Alldredge and Mndm 1982). .

. Gelatinous zooplmkwgn are delicate and are often de;troyed .when collected
in plankton nets (Hamner set al. 1075), N problem which .hindered early
investigations ol":heir ecology‘ and taxonomy. A}hmne_r et al. (1975) noted that
S‘CUBA di_‘./en could readily _ observe and capture several kinds of these

lankton in containers without damaging them. Sub in sity studies on

lppendwulanus (Alld.gedy 1976b, 1977, 1981; King 1981) lnd salps (Msdm 1074

Mulhn 1983) -using' SCUBA hsve resnlted in a better understanding of the

bund. Tati

and i , oI these_

in neritic .and open

ocean communities.




L, 1976).

The Appendicularia are a class 6! tadpole-like nnlsnb belleved to ha'
evolved from the larvae of bottom dwellmg ucldlans (Fena X l(ﬂ) Mésl speclu

of the Iauuly Oxkopleundu hve wnhm a mucous house with two sets or filters: a

coarse incurrent ﬁlur whu:h screens out large particles (> ~ 30 ym) and a nner N

inner fecdmg ﬁlter nble to retum pamclu < .1 pm in dnmetcr (Flood

1078 1981;) an 1). Hence, appendlcu]arnns are nble-m consume hxwy producuve .

lnd‘ toplank

(Hu'lleghef loskj(mg lﬁsl), food sourcu l.oo

small lor‘e‘!'ﬁcient, consumption by setose sf)penddgefeedmg copepods (Boyd

It  has. teen h,v d that lank based 'l‘ood chums are lm

efficient than those based on netpl nnkkm beuuse the former reqmre one or two

addlhonal trophic level transfers for energy to uv:h higher ¢ consumers such as ﬁ:h
(Ryther 1969) Appen&:ulamns may phy an unporgaAt role in mtnne Iood
chaifis by providing ‘s more direct link between u:e lower lnd hlgher trophlc

levels. Appendicularians and thelr honau are an |mportant food for a variety or

fish: O«koplzum dioica is fed upon by lawval plaice (Pleurqnnlu plaleuu),.

plan! nic INVE‘G of both commercial and non’-commercinl fish in ‘the North S?l

(Last 1078). © . 0 - A ;

smdzz (Ammodytes spp.) (Shelb'ourne 19062, Ryiand 1084); flounder and the
3 ek 3

.
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bers of the family-Oikopleuridae have been observed to reach densities

exceeding 30 animals per litre (Seki 1973), with maximum densltm of 3,565 per}

litre in parallel surface wind during spay of Oikopl longica ,J
(Alldredge 1982). The h‘igh concentrations and leeding‘ rates of appcnqicularilns
(Paffenhofer 1976, Alldredge 1981, King 1981) imply \a significant impact on
phywplnnkfon p(‘;p\l]!;ﬁons (Alldredge 1981). L )
The object of the present study was to aeterpine c';n situ clearance rates of
cold-ocean |p|')endiculari‘ays to examine, both their potential feeding impact on
phytoplankton their role in emergy flow to higher trophic levels in coutni/

Newfoundland| waters. * - .

The Organism

The appendicularian body (Fig.2) consists of & trunk;, which contajns all

major organs including the reproductive and digestive systems, and an elongate
muscular tail (Alldredge 1976a). The tail is thin and flat with a not.oflmrd
running longitudinally down ‘its center (Alldredge 1976a). The dig&tive tnct.~
consists of a mouth, buccal glsnds, pharynx, oesophagus, swmnch (Lor2 lobed),
|nl.estme and a reclum which opens ventrally (Fraser 1982).

A feeding current is maintained by the sinusoidal beating of the tail, the
action of which draws water and food Brtii:le; into the house through' the
incur;gnt filters and intermi feeding ﬁlters“ The action of ciliated spiracles draws
.coliected food particles lhréugh the mouth and into the pI;uynx as the animnl‘ )
feeds. The endostyle near t‘h'e mouth secretes muc.u_s to form a funne‘Lsh’sped

pharyngeal net to which food ﬁnr;iéles adhere and ‘which extends posteriorly
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towards the oesophagus (Jorgensen 1966). The heart is located venlr‘nlly while
the large gonads are situated posteriorly.

With the exceptiop of the dicecious Oikopleura digica,

ppendi ians are

reportedly: simull h phrodites as indicated by -observations of O.
longicauda (Alldredge 1982). Animals die soon safter spu\'ﬁ"ing because gamete-
release requires rupturing of the body wall (Alldredge 1982). Animal development

is direct (Galt 1072) and juveniles build their first house within' 12 to 20 hours of

. fertilization (Paffenhofer 1973, Fenaux 1076). Body size increases exponentially.

. t‘hw‘ughout most of the animal’s life (King et al. 1980) and animals are sexually
mature and reudy bo spawn within 5 fo 21 days n{le? hntchmg, depending upon

species md tempernnre (Alldredge and Mndm 1082){ High fecundity and growth

rates, a short generation time And.nn efl’iuent filtering system should _enable. :

appendicuhrims-m‘respond rapidly to sudden in‘euses in food supply (Alldredge/
- and Madin 1082). :

F "

" Structure and Function of' the Larvicgqn House

1 P ~ .
Members of the family Oikopleuridae feed within a roughly spherical
mucous 'house’ (Lobmann 1890) composed of proteins and mucopol saccharides
(K;nncr 1952, Fig. 1). The house issecreted around” the animal specialized

& . .
oikoplast epithelium located on the .trunk (Alldredge 1977, Fenauy 1977). This

epithelium is- differentiated into Fol's and 'Eisen's oikoplast which secrete the -

/

-



AT ‘ Y e

feeding and incurrent filters respectively- (Lohmann 180.9). House size varies with
species and animal size (Alldredge 1976b, 1977); Fenaux and Hirel ('1072)‘

suggested that the house volume of Oikopleura dioica was typically 300 x that bf

the trunk volume. .

\The house has three main functions:

1) . It contains the feeding filters which a
feeding because movement of the tail dras
_the complex filters which concentrate phytoplankton for
transport to the mouth (Alldredge 1976a). Feeding behavior
bas mot been observed to occur outside the house (Galt 1972).

2) ‘It serves.to protect the anisgl fron potential predators
such as chaetogiaths and medu which' cannot - easily
break through the wall of the house (0-1\’.‘“72).

3) ‘It allows the apimal to schieve neutral - 5 -
buoyancy. Animals without houses are forced to
svim to avoid sinking, while “thoss in
- houses maintain their position in the water column
Qeven when their tails are not moving (Alldredge 1976a).

During the time that an appendicularian feeds within one house, it gecretes

~another whick; is carried-in a8 coi]apsed ‘OI"Ii:I sgainst the trunk (Fenaux 1976). A

- house may be discardéd when it becomes clo;ge\‘i with particles (Alldredge 1977)

or as a response to disturbance or predators (Lohmann 1909) : Sensitivity to
physlell dlshlrbnnce varies widely (Alldredge 1077, obuervanons in this study). In
most species, the escaping animal forcefully breaks thmugh the wall of the house.
(Alldrsdge 1076b) rather than through an.exit structute (Lobmann 1909). House

abaudonment is followed by rapid swimming towards tile surface wh‘ere the

_ animal begins a seriés of complex cartwheel and sinusoidal motions to inflate the




’
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.
new house (Galt 1972, Fenaux 19’[6). a process which may be completed in less

‘than two minutes (this study). -

Discarded houses are rich in carbon; houses of O. dioica have been observed
to have as many as 40,000-50,000 living phytoplankton cells trapped on the filters
and walls (Alldredge and Madin. 1982). The sinking rates of houses are higher

than those of individual lank cells thus h ing the flux of surface

particulate matter to deepex water (A]ldred;e and Mldln 1982). While many.
houses'do ram}opehgc depths (Sr.lver and Mldredge 1981), their slow smkmg

rate (nbout 50 m per day) and eons\lmphun by orglmsms in the Water column

makes ‘them an important ct)nmbuuir to nutrient recycling in tropncnl su‘sce

waters (All‘dredgevand Madin 1082).
’ ;
LA

The Fllcerlng' Mechanism

" Filtration in larvaceans is a size-dependent procm“bﬁed on the structure of

.both the -incurrent and feeding.ﬁ]ters In a study of seven species of

nppendlcnlnmns (Alldredge 1977), minimum pore wxdth of the incurrent filters
varied from 13 to 54 pm.. Particles larger than these pote dlmenslous (such ns.
most diatoms and large dinoflagellates) were tnpped on the incurrent filters'; lnd
did pot enter the house. The. mcurrent filters appear to protect the feeding ﬁlter
from premature clogging by large or spinous particles, enabling the house to be
used longer l?e[ore»ahsndqnmgnt (Deibel et lllx 198§), Transmission electron

-
micrographs of the feeding filter of O. dioica (trunk lengths averaging 1.0 mm,




N

Alldredge 1981) revealed a mean pore size of 0.24 x 0.07 ym, ennbﬁni the animal

to retain particles ‘as small as 0.1 ym in diameter (Flood ‘1‘081). The filter
:om‘islell_ Of‘l fine and regular network of filaments 0.01 to 6.04 pm thick with -
90% open area (Flood lﬂsl) ,Ki‘" (1981) indicated that the feeding filter of O.
dioica can retain bacteria-size particles, but at s low ;frmiency. Current work
suggests that it is vthe pharyngeal mucous net which _ultimtuly determines. the 2
retention efficiency for small particles (Jorgensen 1984; Deibel in prep.). -
) Oikopleura banhqe!/eni. l common species in Newfoundland w;ﬂur.u, h;a
oﬁe of-the largest -incu:rnnl'ﬁlter pore siz‘u‘repo'md for any uiképlellrid (ca. 169 x

88 um) and is cnpnl;le of ingesting large particles such as sﬂiéoﬂngellnt,

dinoflageliates, and-botly unicellular and chain-forming diatoms with spines (i.c.
Chd’eloceru sp., .Deibgl and Tm;ner. 1085-). The feeding filter of O. wnl;ae [ feni
(uun.k lengths from 1.5 to 2.5 mm) has mean pore dimensions of 1.04 x 0.22 sm
with 91% open area (Fig. 3; Deibel et al. 1985). Thl‘s\nlgp porosiiy permits th'vm;'
oi.kople‘nrid To process large volumes of vuter per unit\ﬁn.w. while the pharyngeal
filter net (with a smaller surface area; Fig.'z) sieves only a fraction of the water
taken into the house (J 1984) and ce the ining food

for sub i ion (Deibel et al. 1985)." 5 4 .

Filler fiber width is imp whem considering the efficiency of filter
feeding. | Flow ;umrns around a fiber may be altered by the presence of
neighboring fibers as well as by particle accumulation, resulting in structural
changes in the filter 'and increased resistance to flow due to the reduction in
percentage n{-open .area (Rubenstein and Koehl 1977). Flood (1978) su;iuﬁed

5- that small rectangular meshes combined with a large percent open area delay
. .
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a
clogging of the feeding filter because particles are unlikely to enterthe pores
without Iheing able to penetrate through themn. Wallace snd Malss (1976) have

shown that rectilinear m‘a;s\ of fine fibers are the most energy-efficient way for

an orgn.msm to retain smnll particles.  Tra) _psmlssmn electron micioscopy (TEM)

has reve‘ﬂe 'that the ﬁn! mucous feeding filter of O. wanhoeffeni is composed of

PR *
three typu of ﬁbers *smooth fibers®, “*nodulated fibers® and .small .

*microfibers®. Smpot[z and nodulated fibers ‘messured 40 nm in diameter \and .

microfibers were sbout?12 bm in dismeter (Deibel et al. 1085). The ultrastructure

* of the feeéing filter of O. vanihoeffeni was similar to that of smaller oikopleurids

from warmer wate‘rs, althoigh hsizs differed (Deibel el nl.v 1985).

‘The feeding filter is a complex, tl;reedimensional structyre (‘Fig:“.d and 5) in
the form of two curved wings connected along one e‘dge (Alld‘redge 1977). The
wings join at a median channel which:fonnects to thé mouth by a h(;llow buceal

tube (Fig. 4a; Alldredge 1977). Fol (1872) stated that appendicularians directly

ingest food ining water; but, Loh (1899, 1909) observed that the filters
concentrate food particles before water enters the mouth. Korner (1952)

suggested that the feeding filter was composed of a-ventral and dorsal layer of

parallel tubes while Fjerdi ad (cited in Jorg 1966) intained that the
feeding filter of Oikopleura sp. consisted of three parallel membranes ‘sandwiched
to form two slit-like chambers with the intermediste membrane being porous to

water ‘(pore size of 0.8 x lum; Fig. db). These membranes sre corrugated,

‘increasing the surface area availsble for particle collection (Flood 1978). The

corrigated f’o!ds run parallel to each other and ¢ontain thick fibres which are

perpendicular to thinmer fibres. Fjerdingstad proposed that particle-laden water







»
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flowm; into the dorsal chambe?would pass through the porous.central membrane
leaving all but'the smsllmt pnhcles Lr;pped in the dorsal-chamber.

Alldredge (1975,1977) bas proposed an alternate description of food and’

leéding’ﬁlter lsnnicl&luden water is

_water e lmed onat
drawn tl‘uough the |ncurrent ﬁlters and into the house by sinusoidal movemenu of

the tail, wlneh is contained w:thm a chamber sepnrate from the rest of the house

(King 1081). This tail passage connects the incurrent filters with the base ol the

'internnl feeding filter (Alldredge 1977; Fig. 5). Water flows iilnlgltanéously up

both edges 'ol the mchegl. wing to its apex, then,down the corrugations of the filter $
'Lwhexe food particles ‘c\éllzct’op the mucous walls of the membranes. -Prticles are Fow v /
‘u'cked,iny.o:tix‘.e median channel of the feeding filter and down the Pucca[ tube to s '
dthe mouth. by th‘e action of cilia in the spiracles within the appendicularian’s »

trunks (Alldredge, 1975). The animal may exhibit some particle selectivity and

reject food’pnrticlaﬂby rever;ing the eili‘fy‘lieat m response to tactile ‘s‘timnlnti’on'

\

of the lower lip (Galt and. Mackie 1971), Once in the mouth, fobd material and.
: . -

associated mucus afe trms‘ported by the cilia of the epipharynx to the o’esophnms‘
and into the stomach, (Alldredge 1077). Water that hu passed through the
feedmg filter is retained within the inner house membrme and expelled through

’~ an-_excurrent opeqmg lo_catet.l at the postg:nor end of -the median channel |
'.(Alldredge ld?7, King 1981; Fig. 5) i ‘

Feeding filters tend to collapse in histological solutions making it difficult to 2 g

determine the exact numbér and arrangement of membranes (Flood 1978).

hod 1

Recent work with dyes, finely p d graphite and Tsochrysis " g

galbana has shown the feeding filter to be composed of three layers, l‘unclionin; as .
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Figure 5: ::hgnetg: diagram of food| and water movement through the

se of Oikopleura dioica (Alldredge 1975, 1977).
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a low velocity sieve. Water is forced through both the dorssl and ventral layers

at a low flow rate, while the concentrated particles pmc;ed to the mouth
suspended in the bulk‘ flow of the remaining water (Deibel, in prep.). The food’
particles are not *trapped® on the feeding filter, but merely concentrated by it.
This highly elfnent mechanism would allow the animal to maintain a high flow

per unit time wnh reduced clogging of the filters (Deibel et nl 1085). 4

" Feeding Rates of Gelatinofis Zooplankton

The rates at which suspengion feeders clear the water of suspended particles

d Tatinoius lank i oludi b

d for many:
{Reeve 1980), salps (Harbison and Gilmer lé;lﬂ. Deibel 1982, Mullin 1983, Madin
and Cetta ‘1984, Deibel {9853), doliolids (Deib}el 1982) and lppendicnlarim;s
(Paffenhofer 1976, King et al. 1980, Alidredge 1981, King 1981) using a vnrievty of ‘

<
techniques and over a wide range of particle concentrations. Studies of

feeding are licated by the fact that the delicate gelatinous

ditional 1ank oot 4

houses are euiiy di yed by } i such

as plankton tows. Food particles are concentrated on both the in,ern,al and
externél‘ surfnc of the house; thus particles which are not actually consumed by
the animal may collect all over the exlernnl surhce of the house and consequently
still be removed from suspenuon (Alldredge 1081).

In this study, the term total clearance rate (TCR), will be used to dwgnale

the rate of labelled food collection by both the animal and the house, while animal *
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clearance rate (AC];), will represent the rate gf collection of .particles by -the
nnimnl.'nlone. Both rates will be expressed as the equivalent volume of Water
cleared of ‘lnbelled particles per unit l.)im& Direz:l.J comparison of feeding data is
difficult because authors have employed various food suspensions and pr’ocedures
at different’ tempentur‘es. Furthermore, feeding stndie? o‘n-‘;ppendi\cularians have
‘been limited to two war‘m water species, O. d(?icu (Pa(fenl’loe!er 1976, King et
al.,1980, Alldredge 1981, King 1981) and Stegasoma magnum (Alldredge 1981),
making it difficult to extnpo‘late and compare these data to ;old ocean
conditions. ‘ . i
* Clearance rates for IO. dioica have been calculated at 13.5°C in' l:he )
labonu;ry using visual esti‘;r‘latu ui the number of “appendicularians per
‘ exﬁerimentnl cha}nb_er and a Coﬁl;:r’ Counter to determine tl}é rate of decrease in
the number of “eells her mi of food suspension (Paﬂenhoferv 1976). On the
nssumption/tlnt cell breakage and actual ce]l shape did not bias his cell counts
(which could result in underestimation of clearing rates) Paf!enhofer (1976)
conclud;! that clearance rate was not inhibited by increased food cpnc_entrati.ons
at paturally occurring phywp\‘ankwn densities in the North Sea. His data appear
not to support this conclﬁsion, hoyvever. King (1981) 'Ed 0. dioica ®H-labelled
patural nssémbhgu/ of marine bacteria under laboratory conditions ln.vd also
concluded that .ingution and total clearance mé w:xe independent of
nanoph!':opllnkbon con¢entrations ranging from < 40 4g C/! to > 100 ug C/I. *
Alldredge (1081) COI'IdIiCQei an in sifu warm water study whereby single

appendicularians (O. dioica and Slegisoma magnum) were captured in individual

ambient food ions and inert tracers in the form of

\




readily -countable plastic beads. She Juded that i p lati

densities of lépendiculnians exerted significant feeding meure on natural food

3 over ively constant i food i Few studies
bave concurrently assessed both regional differences in feeding rates of
appén.diculniln species and the complex dynamics of environmental variables

affecting both grazer and food populations (King I08|): Several studies have

d the effects of

p and food ion on tllepowth'lnd
.develophlent of O. dioica (Paffenhofer 1976, Gorsky 1980, King 1081) but none
. have dealt specifically with the effects on ingestion and clearance rafes, using a

single techniqu,e over a wide range of these envimn_mantal parameters. '

Hence, ‘the object of tlii.s study was w»deterﬁine in silu.clearance r;ta of

- diculart T

tracer techni Combini

.using, 8

‘these rates with :pmptniu of the organisms, environmental variables and

of app ian and ambient ph yto

densities will provnie
msl;ht into both the pounlul leedmg impact of these zooplankton in conul
Newfoundland waters and their role in energy transfer to higher trophic levels.

-
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Methods and“Malt'erials '

Field Methods
Study Site

In situ mepsurements (;f appendicularian feeding rates we‘re—in’ad_e at Logy

Bay (47°'37'N,52° 40'W) near St, John’s on the Avdon  Peninsula, Newfoundladd

(Fig. 8). * Dive sites ranged in depth from 4 to 10 melers The muonty of

measurements were made at site #1, with a bottom depth of ~5 meters.

Udvardy (1954) reported that coastal stations east of Ne@v\{;un&lnnd
4

d a rmxed diculari fauna of both Oikopleura v&nhoejfem

(Lohmann) -nd O:kapleuvh labradoriensis (Lohmann) Accordmg to Thompson

* and Frost (1936), O. vanhoeffeni is an mdxcawr of cold water ofpure arctic-

origin and O. labradoriensis is ch istic of mixed cold te waters of

the northern oceans.-  The ml]onty of feeding expenmenu were made on O.
vanhoeffeni as it was the most Abundm during the sampling season, and ease of
observation was facilitated by its large size and the bright red .mlAplgmentahom




Figure 6: Study site, Logy Bay, Newfowndland:
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Design and Manipulation of the E: 1 | Chamb

Feeding experiments were ﬂnducted in plexiglass chambers (Fig. 7) similar

* in design .to those ‘of Alldredge (1981). The chambers were of two sizes with
diameters of 11.7 and 13.7 em and volumes of one and two liters respectively.
’.l‘v'vu clocks in a watertight case were attached to the interior wall of the upper

part of each chamber to facilitate in situ timing of ‘the feeding period and

observations of animal n‘cl.ivity. A thr yeval itted hment of a §
ml syringe for-delivery c:l the radioactive: l’o_od‘suspension to the feeding chamber.
Following’ addition of the food suspensf&n, the two 50 ml syringes were ﬂlernntely"
filled to effect mixing inside the chamber,—Ritbber stoppers completely sealed the )

chambers during the feedmg experiments.

| Preparation and Malntenance of Algal Food Suspension
ok '
Scenzdeam:n quadrigauda (MUN sto;k algal culture #008) was selected for
the in situ feeding studii‘s' because the cells have an nveuge‘diametert of 4 um,

which is within the i "f size range of dicularians (Alldredge 1081), and

grow well in culture as umcelh without clumping. The cells have a lngh efficiency

of radioactive label mcorpoutxon and did not leach ndloactlvnly the seawater

during the in situ incubation as di d by ison of-whole water and
filtered samples.
Unialgal cultrra were grown in stoppered 500 ml glass flasks containing

Bold's Basal medium’ (Stem 1973) which prodllczd carbon-limited growth, thereby







92,
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50 ML
SYRINGES

3-WAY VALVE

RAZING CHAMBER

PPENDICULARIAN IN HOUSE

s UBBER CORK
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enhancing ndiocnlrbon uptn?e. The cultures were maintained on a shaker table
e - --—{to-maintain unicellular growth) on a 12:12 photoperiod under cool white
fluorescent illumination at 25°C.

For rndioisobope‘labglling, algal culture in stationary growth phase (~4 x

10° cells/mly was drawn into a 50 m! plastic syringe and‘p\lrged of inorganic

N carbon by acidification to pH 3.5 ‘with 0.IN HCL (Holtby and Knoechel 1981).

Air was d‘n‘;wn into the syringe which was then shaken gently to promote release
of djssolved carbon dioxide. This process was repeated six ‘timu and then the/'

medium in the syringe was restored to it.s initial pH of 10.0-11.0 by .nddi;ng 0.IN

NaOH. Either 20 or 200 4Ci of dissolved NaH!4CO, were added and the syringe
‘was placed on a shaker table and ‘msintained vder-the“l‘ame light and

temperature regime as the unlabelled algal cultures. Isotope incorporation ranged

from 90-95% as di ined by ison of radioactivity of acidified and non-
acidified \;mbssmpla.
= ’ Field Procedures
= L d
o - ) 3 ’
Feeding Trials h ¥ ¢
i -

For each feeding trial, a SCUBA divér gently captured a single dnimal in its

_hou:e‘in an open feeding cilpmbg"s‘ (Fig. 7) whici: was then ;wppered and brought
near the'surface. Shore personnel then handed ?he diver a 5 ml syringe containing

, OE g ) Zch

¥
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1-2 mis of the lahelled food supension. The dlver added the food through the

three way valve and alternately filled the two 50 ml. syringes lo eﬂect mixiog’

within the feeding chamber. , The chambers were supend}d Dear the 'bouom lnr

the designated incubation time. If the animal jettisoned. its house, the feeding:

trial wu;borted. Feeding periods ranged from § to 20 mjnutes although most

.
were for only 10 minutes. Alldredge (1081) noted that fecal pellets were produted
- \ .

in a minimum of 8 minutes in l-l;;ra!my‘ feeding studiés on O. dioica at 25°C.

Similar studies on O. vanhoeffeni at temperatures equivalent to those .

encountered in this study. (ca. -1.0° C)‘ indicate that feca'l bellet production takés

longer at colder temperatures (Deil;el, pers. comm.) Thus-a 10 minute fe§ding

period should avoid loss'of ingested 14C tracer in fecal pellets,

Twul\ehamber was hauled to the surface by shore personnel at )

. X Pl :
the end of the feeding period and placed in a pl¢xiglass holder on the wharf.

.Feeding in the chamber was terminated by, gently prodding 117 animal from 'iu.

bouse with  § ml sutoniatic pipete with an enlarged bore (aprfrox. 0.8 em): The

animal and house were then collected separately with the pipette- and plaged into

pre-weighed scintillation vials. A 4 ml Water sample ‘was taken from the grazing
. <

chamber to d i }he di ivity of the food jon in the chamber.

Hence, after each feeding trial, three sample vials were collected: the lnimll an‘d
adsociated ﬂll_lg drawn up into the plpene wnth the animal; the house and

accompanying fluid in the pipette; and the 4 ml food nmple Acid Lugol's iodine

wis used to preserve the samples because this pmervauve bas been found to .

loss of radioactivity fron 1 fed MC labelled algae (Holtby

’ )

and Knoechel 1081). o~
. )




. ,
Animal Activity Observations

w R . : -y
The yo‘uible effects of c;i)ture an:l enclosure ﬁ\,th; animal in the grazing
v g chamber were evgluated by. monitoring animal activity prior to and during t;e
_feeding interval. Animal activity was determined by the number of sinusvidal
bea!s o{ the tail per” mlnute using ‘the clocks dﬁxed to the chambers. A
nonparametric multiple comparisons test (n=34) mdxcated no slgmhcant
* differences (p' > 0.05) in animal activity before and after enclosure within the
clnmber, and before nncf nmr addition o&the algal suspension (p > 0.05), In
situ ‘observations md:caud a hlgh degree of variation in actmty Ievel between
animals and for a smgle animal over time. Movement of the tail drives the water
into the hqu_se through the ﬁll.ers. thus variation in:activity would be expected to
#  affect feeding -rates. lienee. from March to July 1983, animal activity was

5 qualitatively ruied as being; very slow(1), slow(2), medium(3), fa.s_t(l') and very

fast(5) for future correlation with feeding rates.
. ' + '
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!
Zooplankton Collection

e
Zooplankton were collected from oblique and horizontal hauls using a 30.0 x
30.5 cm, 125 uym mesh Nitex net, and preserved wiih ethanol for laboratory

analysis. Collections were not on ing days when diculari

were extremely rare (i.e, € 1/m°), a situation which also hampered experimental

work. Temperntuu readings and water nmplu were taken at depths at Whlchv

lmmsl.s were collected The water nmples were preserved wnh Lugol's iodiné for
" subsequent determination ol‘ ambient’ phywplunkwlﬂlomm nnd of blckground

_rsdlouchvny. w . o

Laboratory Methods

»

Sample Processing

In the lab y, each capped
\

tenth of a gnm\\p obtain the fluid volume. These 'ﬂgid volumes for both the.
snimnbxand their hbl\xsu were used to evaluste varisbility in the radioactive:
: \

counts Qf the labelled\fof;d suspension, -and " used in :subsequent feedi}é rate -

calc;xlnl.ions (see page 38). Animals were removed from the vials and the vial

containing the remaining fluid- was weig}ied. Animal, dimensions (Fig. 8) were
4 F

vial was weighed to the nearest
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