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Frontispiece. Scanning electron micrograph of Theristus sp. showing

cutieular annulations, circular amphidial aperture and a circular array
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ABSTRACT

1

N X
In spite of the abundance of free-~living nematodes in marine

sediments ahd‘hence their importance in benthic food chains, there is

~

. s ‘ - 4
no comprehensive study of these organisms &n the Canadian Pacifid

coast.

3

&

This study examines the composition of the nematode fauna over

-

T T one year at two iﬁtertida%—sitesTﬁIQﬁaWlsland and Belcarra Park near the

© city of’Vancouver: Nematodes were extracted from thﬁ sediment by
. .
§ievin§ and éentrifugation;tgchniqués and differences between the sites

. o » . ..»:'f»
examined inirelation to the temperature, salinity, sediment grain size

v

and organic carbon. *® e 2

¢ T e
»

¥

A checklist of the nematode fauna is included. The nematode fauna
at the two'sites is characte{j;ed by different morphological forms. While

Sabatieria pulchra and Tripyloides gracilis are the'major constituents of

the Iona Island fauna, an abundance of the linhomoeids and monhysterids
characterizes the Belcarra Park sediments. Marylznnia n.sp. from the

family:Cyatholaimidae is described and the taxonomic significance of
. » . .
h?podermal pores and punctations on the cuticle of’ this family is

I3

discussed.

+

) The well sorted- sediments of Iona Island offer homogenous interstitial

=4
B v

spaces fpr theunemaﬁodes and have low numbers and few species of nematodes;/§
i . ¥

2
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- The sheltered Belcarra Park site has poofly sorted sediments and more

@

organic .carbon 'and visible detritus associated with the sediments. Here

the numbers of nematodes and nematode species is high. At both sites
most of the nematodés were found in the upper 2cm of the sediment and

relatively few nematodes below 4cm.

Fad

A- few dominant épééies, each of which comprised more than 10 percent

of a sample, were chosen for detailed investigation of their seasonal

o

fluetuatigns,f_Spg¢ies that are epigrowth feeders and feed on algae .

3

-

and diatoms increased in numbers during the summer and non~selective

ndépggit;feeders, such as Sabatieria spp. were dominant in the winter.
The patterns of these seasonal fluctuations are discussed.

%
E)
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For,

Nematodes...'None Jf their grace and beauty is suggested by a name that

carries the stigma "wormt-‘i-w7”

Y B. G. Chitwood
(Chitwood and Chitwood, 1950)
';v:j . ’% (= -
J - * -
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INTRODUCTION

The marine meiofaunavhas received increasing recognition since
Mare (194z) identified this distinct community of organisms thét pass
thrcugh a 0.5-1.0 mm sieve. - The impoftance of meiofagnal organisms as.
food. for demersal fish and shrimp of commercial importanée has been

empnasized by Mills (1975) and Sibert et al. (1977). While their

biomass 1is only 3% of that of the macrofa%na, their metabolic rate is five

% €

times that of the macrofauna in the sublittoral silty sand in

I

Helgoiand Eay (Stripp, 1969). Comparable figures have been presented

fof;btnep«mé;ine environments and the importance of marine meiofauna

2 I i

is empbé%igpd~inja review by Gerlaéi*(1971). -
1 wE A

Free-living marine ‘nematodes are a major coﬁponent of the mariné
?@eiofauna and Tietjen (1966) estimated that they comprise 80% of the
£otal numbers and 60% of‘the meiofaunal biomass in a New England
estuary. They are also the most nuﬁérousrorganisms in theibenthos
from the littoral to the deep sea (Mclntyre, 1969). Free living
nematoaes are, in fact, the major interstitial éomponent of the
melobenthos as only a few nematode species are large enough to be
burrcwers. In ths habigat they feed on bacteria and algae, and so

are important as primary consumers in benthic food chains.

Unlike thelr parasitic brethren free-living marine nematodes have . .

received little recognition and this is probably due to their apparent

lack of economic 1mportance. Despite their abundance in all marine



2

sediments only a few studies of meiobenthiq ecology have idehtified
nematodes at the species level. This may be attributea not only to
the time consuming and laborious techniques_necessary to éxtrapt
nématodes but also to the inadequate taxonomy ofithis grbup (Kope,
1971). Sinceﬁon}y free~living nematodés‘are considered here, }hé term

'marine nematodes' will be used hereafter with reference to this

group.

wos

. o S
s e .
Despite the drawback of the taxonomic difficulties™a convenient

methogifor investigating the ecological relationships of nematodes was
initiated by Wieser (1952)tho classified them into distinctvfeedihg
categories. It is based on correlations betweén the morphology of the
stoma and scattered published observations on themfeéding habits of

the nematodes and may be summayrized as follows:

1)VSelective deposit feedep§: no stoma or when it is present, it is .
reduced soEIood in suspensgion is ingested by esophageal suction. The
group Ancludes some linhomoeids and axonolaimids.

z) Unselective deposit feeders: stoma with unarmed or cylindrical
cavity and esophageal action is supplemented with the merment ofilips
and stoma. The group includes comesomatids and tripyloidids.

3) Epigrowth feeders: the buccal cavity has teeth, rods or plates and
food is‘scraped off sand particles before ingestion qr the cells are

pierced and the contents are sucked out. The group includes the

chromadorids, monnysterids and linhomoeids. -

-



4) Predators and OmniQores: have te%ﬁh‘and plates in their buccal
cavity. The group includes . the Oncholaimids and_the large Eﬂoplids
choanolaimids and selachinematids. ‘ ‘/., .
Although Wieser (1960) haé since revised thé above
cla351flcatlon, it still prov1des a useful basis for clasqf}ylng
nematode communities on the basis of the types of food they ingest.
Coull (197C) and Marcotte and Coull (1974) used this method to examine
tH; nematode'populations of the meiopenghos. However, recent wprk by
Tietjen and Lee (1977) ;uggests that nematodes are very selective in
the ingestiop‘a;d digestion of fbod. Eence, it is noﬁ sufficient to
e%trapolate from trne morphology of nematodes and to generalize about
their feeding characteristics and distribution.of types. Insteaq, the

nematode fauna must be characterized by its species composition and

the specific nutritional requirements of individual sSpecies.

Most ecological studies on fhee-living nematodes have been on

-a

subtidal populations ghere‘there?is little diurnal'environmenfal

change due to tides. This is a relatively stable habitat and the
species combosition remains stable througﬁout the year as was shown by
karwick and Buchanan (1971b) in théé@reéfgff the Northumberland Coast
of britain.  Littoral and shallow water sediments, however,are part of

} 3
a fluctuating environment with its ass@cigt@d changing

e %
A

puysico-chemical factors. Interstitial organisms in intentidal

' sediments are influenced by the sediment they inhabit, its water



£

microflora. many gpf the interacting factors that influence the
mééology of in tidal meiofauna have been discussed extensively in

reviews (Delamare- Deboutteville ,1960; Swedmark, 1964; Jansson, 1968b;

P N

Ay ' - )

" Mclntyre, 1969).

- w - . a
[

The composition of the sediment is one of~thé\most important
factors affecting the.interstitial organisms and wallace in a series
of papers and reviéws‘(eg.1§59, 1971) has examined fully the influence

of sediment composition on nematode behaviour. The sediment provides

a medium for nematode movement and food availability and affects the

physico-chemical nature of the environment differentially depending oh

wnether the tide is in or out.

In his stﬁdies of mafine organisms wWieser (1959b) stressed the
importance of sandﬂgrain size. It determines the intérstitial(spaces
;nd, hence, nemat;de‘moveme but grain size is critical to organisms
thét scrape -food off sand graing as there is a direct relatiénship
,between animal size and tne microorganisms cn tge grain surface they
feed on.( Ine size and nardness of sang grains also affects their
ncrizontal and vertical transpert on a beacg. The importance of beach
arainage which is affected by pore size is discussed by Jansson
(1967). Since the size of the interstitial spaces determines the size
of the organisms inhabiting them, the variability in size of these

spaces as determined oy the sorting of the sediment will determine the

diversity of organisms (kulings and Gray, 1976).

B ms

@

O3
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A.good'reviéw of the general ecology of marine nematodes is

provided by Nicholas (1976) in his book on free-living nematodes.
There nave been only a few quantitative studies of the nematode fauha:.
in littoral habitats. The distribution of free-living nematodes was

examined by Capstick (1959fgin relation to salinity in-the middle and

upper reaches of the Elythe river estuary in England. While studying

the meiobenthos near Woods Hole, Massachusettes, U.S.A., Wieser (1960)

-

'énd wieser and Kanwisher (1§61j&ﬁoted nematode communties to be

atfected by the sediment and also recorded some seasonal changes in

the nematode fauna.

king (1960) recognized three distinct nematode gbmmunities -

isclated by physical aspects .of their environment in Florida on the

Gulf of Mexico. The horizontal and veprtical distriputiéns of
nematodes in a Georgia salt m;rsn éﬁ ﬁhe eastern coast of the U.S;,
were studied by Teal and Wiesqf (1966). The vertical and horizontal
associations of nematode communities in an intertidal sandflat in

North Carolina, U.S.A. are reported by Ott (1572).

Tietjen (1969) examined the distribution and abundance of shaliow
subtidal meiofauna in two Neerngland‘estuaries in‘hqntheéétérﬁ
U.S.A., wWith parq}cular referenée to the size and structure of the
nematode populations. The most detailed study on the seasonal

fluctuations in the compostion of the nematode fauna is of Skoolmun
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&

and Gerlach (1971) in the Weser estuary of the German Bight. The .7

verticai and horizontal distribution of nematodes has been reported by

EY k)

Platt (1977a, 1977b) from an intertidal sandflat iQ”Strangford Lough,

'

Northern Ireland. -

i
There are only a few comprehensive studies on the free-living

marine‘nematodes of the west coast of North America. They aﬁe from

Puget Sound, Washington (Wieser,1959a), and the coastline of Oregon

¢rurphy, 1961), northern California (Chitwood, 1960) and of southern
Calijornia.and Central America (Allgen, 1947, 1951). Only two short

taxonomic reports are available from the Canadian Pacific coast,

namely the redescription of Oncholaimus vesicarius (Nelson et

,é}.’1971) and the description of a new species, Enoplus anisospiculus

5o

(Nelson et al., 1972). however, there haQe been some investigations

on’free-Iiving‘marine nematodes from this area possessing eyespot

pfghéﬁts (Bollerup, 1973; Bollerup and Burr,1971;* Burr, 1970; Burr and

Burr,1975; and bBurr and Webster,1971). Since no comprehensive studies

are available for the Canadian Pacific coast, a primary purpose bfkpy

'study has been to investigate the nematode component of the meiofauna

ot this region. T ‘ Do

This study examines' the composition of the nematode fauna over

one- year at two sites near Vancouver, British Columbia, namely,

»

Belcar?éﬁ?érk and lona lsland. A few qualitative samples were taken

at other sites to help determine tﬁe nematode species distribution;

-

3



1In order to determine the reasons for quantitative differences, the
sediment grain size composition, organic carbon content of the

sediments, and the temperature and salinity of surface water were

determined. Several taxonomic problems were encountered;"angfin;ﬁx»ﬂ/

attempting to resolve these 1 studied the taxonomic status_of the more -

s

abundant species. 1In particular, I studied the familyICyatholaimidae,

&

and include the description of Marylynnia n.sp., a new'épecieskof this

family. I have also examined the taxonomic importance of hybodermal

pores ‘and punctations in the cyatholéimids.
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Fig\ 1. Map of the Vancouver area of British Columbia showing the -
location of the three main sampliné sites (marked @ ) and of three . =

supplementary sites (marked 1-3)

Ty
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hALLTAT GESCRIPTION
t‘.ﬂ.ll samplengefe taken in thé area of Vancouver,,Bfitish
Columbia. )The Jona Island énﬁ Steveston maréhJsites are exposed to
tne waters pflGeorgia'Stfait.'-The other sites, in Burrard Inlet and.
 Indian Arm, are part of a siﬁgle inlet system'thap oﬁens into thé
Georgia strait (Eié.fj)ﬁ

o

® 1lnitially, three sites in the greater Vancouver area were chosen

for quantitative sampling (see Fig. 1):

1). lona Island: 123 15'w;49 10'N, a tidal flat facing west
with & gently sloping beach (z degrees), south of the ¢ity of
Vancguvér, Altncugh it is'iﬁ the estuary of the Fraser river ip has
Jjetties on either side. They miéimize the infiuence of fresh fiver
water, as noted by hHoos and Farkman (1974) 'the North Arm jétty and
lonea islana causeway and outfall channel have effectibely ﬁrevgnted
dispersal of §edimeht from the north or socuth into thg v-shaped
section of Sturgeon.Bank of thé lona Island sewége plant...éé&iqents, F

-

north of the causeway tend to be coarser tnan tnose immediately to the

soutn.' Tne samples were taken on the north side of the jetty at a

¢ ‘
tide level of 7 feet above 0 tide. The site of sampling was a

depression, approximately 50 meters from the telégréph,poles, which -

was always covered with water. ~
. RSN
#
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2). Stanley Park:-~123v08'h'49'17}N, a sandy beach near the

mouin of Eurrard Inlet that contains the dock.facilities of a major‘

port. The samples were taken at Coal Harbor where the slope is‘i

somewhat steéper than the beach at Iona Island and the area is heavily

- .used for recreational and educational purposeé.l The samples were

-

taker on January 10, 1977 and March 10, 1977.
: 3).V‘Belcarra Park: 123 S56'W, 4G "19'N, a small westward facing
beach of muday-sand witn a 6 degrée'siope situated in Bedwell’Bay at

the moutt: of Indian arm, a deep water fjord. - The sampiés were taken

~at the 2.5 foop tide level approximately~30 meters north of'the pier.

It reéeives muéhvrecreational usage and is close to a bed of eel

rgrass,'Zostéra marina, with some‘smallfkélpfbeds'off_the beach, which

contain some coarse gravels ahdfbtqkénHSEell.:
Qualitative samples Were taken on an ad hoc basis in the’
tollowing littoral anduspbtldaifzongs, in order to determine the range

of nematode species.

~1).Indian Arm: 122 S5U4'W 49 28'N, a deep water fjord at the head
of burrard Inlet. The samples were taken at low tide near the,pilings

in tae sandflat on February 15, 1977.

v

¢).Maple wood mud flats: " 129 59'W 49 16'h, a large exposed mud

ilat close to a shipyard on the north shore of Eurrard Inlet. The



samples were taken on February 5; 1977.

3).Steveston Marsh: 123 10" 4g 65'N,.a marsh adjoining an open
sandflat-on the south arm of the Fraser river. The samples were taken
on the nortn éidé of Steveston Jetty gne week following anroil spill
in a Steveston caﬁnery. The site of sampling was approximately 80

meters from the mid-po}nt'of the jetty. The date of sampling was

September 16, 1977.

4).Eurrard lnlet: 123 12'w, 49 18" N. The samples were taken by

#-

bgat off Jericno beach in English Bay at aﬁproxiﬁatély 6 fathoms on

November, 1976.
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MATERIALS AND METhODS

1) Sampling

Ectn Eelcarra Park and Iona Island were chosen for their
accessibility and aifferent physical characteristics and were sampled
at convenient low ;ides. ! Three rep;icate samples Heréigagen at each
time interval Hith a hand held plexiglaés corers (internal diameter

L,scm. length zGem.) within a one square meter quadrat . Nematodes
'-

were extracted from the samples by sieving and centrifugation
techniques, and preserved for subsequent identification. 1In addition,
the salinity, temquature, carbon cotent and sediment grain size were

measured.

Eacn corer and its contained sample was transported to the
laporatory in a closed plastic bag where the core of sediment was
sliced 1ntc tnree zcm sections , starting at the upper surface of the
core. 1ne voiume c¢f eacn Zcm section was 39.27cm3. The remaining
sediment was discarded as Tietjen (1966) and personal observations
sncwed -tnat 95% of the nemato?es cccur in the upper 6 cm. 1In
aadition, tne upper 4cm of the sediment were collected for

determination O they, carbon content and grain size.

Ine subtidal sampies were taken with an Eckman grab operated from

a2 ocat and Lnen sutbsampied upon returning to the laboratory.
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2) Extraction . : ' R

The sediment was first passed through a 1.0mm sievé to remove
5 G '
coarse“particles suchvas broken shell and organiC'debris, and

subsequently through a uﬂu sieve to Separate the 51lt-clay particles
of’Lhe sedlment,, The material retalned on the fine sieve was washed
into Sodlzcentrifuge t&bes,'centrifuged for approximately ?min;at
180#g in,an Internatidnal, model HN centrifuge, and thé sup;énatant
poured ihts a beaker. The remainingﬁsediment was mixed ﬁitﬁ‘a'1;1 sea
wéter-Karo~sYrup mixture aﬁd’shaken to distribute the sediment (Teal,
1966, Hopper and Meyefs,-i967). rThe sample was centrifuged at 180x
é's for 2 1/2 min and poured through a Auum Ssieve together‘with,the

supernatant from the first centrifugation. The organisms' retained in

the sieve were washedapff the sieve.They were concentrated in sea

waéé%; slowly heated to'appboximateiy*GO*C t0'relanthe nematodeS”qnd“’*ﬁ T

5

fixed in 5% formalin-sea wafer.

3) Brocessing °
- ,

’QAfter Being left in the fixative for at least 24 hoﬁrs, the
nematodes were separated from other éomponénts of the meicdfauna by
transferring them by hanén;nto a glycerol;methaan mixture . The
metnanol evaporated, and theknematodes in the remalnlng glycerol were

placed in a dehydrating chamber in BPI watchglasses until needed for

identification.
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4) Temperature and Salinity e ——

Temperature and salinity measurements of the surface water were

taken at the site of sampling using a YSI Model 33 S-C-T meter.

5) Grganic Carbon

The per cent organic carbon in the sediment was measured with a
Pefkip-Elmer model 240 Elemental analyzer. The sediments were not
pretreated as Eyers et al.(1978) have shown that it is possible to

recover almost 100% of the carbdﬁ’by this method.

6) Sediment Grain Size Analysis.

4

The graiﬁ size of the sediment was determined by the technique of - --——n -

| Buchanan (1964). 25g of air-driedisediment'was mixed with 10ml sodiuﬁ
hexametaphosphéte inba beaker ahd left for 24 h. It was then sieved
through a 63u sieve'tolremove’the silt-clay fraction and the remaining
sediment was oven qr?ed and weighed. The sediment was thep sieved
tnrough 0.105, 0.250, 0.5, 1.0, and 2.0mn sieves and the material
retained on each sieve was weighed[ |
The results are expressed in phi units,;the standard unit for

expression of grain sizes. The percentage of sediments in each range
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of grain sizgé wWas ploﬁted on a cumulative per cent curve (see . .. L
appendix 15. The-sorﬁing of the sediment was determined by the
quar;ile deviation (QD:(QD3TQD1)/2). it ié the degree of spread
between tne.siée ofrsediments comprisihg 75% of the potai sediments‘
and the size of sediments éompfiSing.ES% of the sediments, divided by -
two. The sediments with é Smaller spread between the guartiles gre;
regarded as beiﬁg wéil sorted while a large spread indicétes arppgplx,

sorted heterogenous sediment.

7) Statistical Analysis

A 3-level, nested analfsis of variance was performéd using a
BhDPEV»prograQﬂ Since there were only two feplicape samples from lona
- Island in Janﬁary,‘thgse'samples'were/not consideréd and the
corresponding ones ffpdfﬁglc;nrémBénkinene,eliﬁinated,so_as_to"have”” ,memfg,ﬂﬁw;
equal cell Sizes'(;ppéndiéeél} and'8). Log n+1 transformations weré

used as the popuiation of nematodes shows a contagious’distributfqn

and zero values were present in some samples.

Nz



TAXONOMY R e _
1) Checklist of the Nematode Fauna S

The identificétion of frée-living marine nematodes has received
littlé attention in ecological studies because of the difficult task
of assimilating the ‘scattered literature and the time consuming . . .

-

process of descriping such large humbers of superficialiyhsimiiaQ?
ohganismsf Neverthelegs, a thorough taxonomic survey was deemeér )
nequsary‘in this work in ofder for the ecological materiai to be more

valﬁablé. The following checklist is a record of the nematodes fougd

ih my ecdlogical studies. It”also lists previoﬁsrrecords of these

species 6n.the Paéific Coast of North America as wg}l as valid

§ynon¥ms; SEZierél of the spécies were identified oniy to genus ,
bécausekinsufficient specimens were-available- for mobe@ppecise,WUﬁmﬁfm;;ivffﬁwmif;

identification. For some of the species additional taxonomic

information is recorded, and their taxonomic status is discussed.

3
|

The nematodes recorded and described here are classified

according to the system originally proposed 5y Chigwood and Chitwbéd

(1950) and modified by Gerlach and Riemann (1973). The Chitwood
classification is the most widely accepted one despite the useful - .
historical perspective and new taxonomiq subdivisions proposed by

hndrassy (1976). | | | ' /J
» \.-—""“‘\\
N
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Class Secernentea
Order rnabditida —
-~
Pamily khabaitidae
khabditis Dujardiﬁ, 1845
R. marina bastian, 1865
Murpny, 1661, Qregon
{iass Adencphorea {/f
Crder Araeclaimida Le Coninck and Stekhoven, 1933
Family Leptolaimidae Orley, 1880
Subfamily Leptolaiminae Crley, 1880

Leptolaimus De Man, 1676

Family Axonolaimidae Filipjev, 1918

e Subfamily Diplopeltinae Filipjev, 1918 -
1 Araeolaimus De Man, 1858
Length:3.2mm, esoph.:268u, tail:168u
sgiéule arc:160u, spicule chord:1£6u
y Tﬁ%:gpecimé; resemble A. eleééns de Man, 1883 nec Steiner
“

b but'getal length (13.0u) and arrangement are not in

agreement witn that given by Wieser, 1954. In my épecimen

there are 4 rows of setae in the ahterior region with

§ of the anteriormost setae clustered tégether.

it the o AR A s S e

R T P R | A
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A. beomerangifer Wieser, 1959 S

Although the pigment spot is distinet the setal
arrangement in my specimen is not in agreement with the

déscriptipn by wieser, 1959.

- Axonolaimus De Man, 1889

A. spinosus (Butschli, 1874) De Man, 1889 S—

syn. Anoplostoma spinosum Butschli, 1874

g@ontophora Eﬁtschli, 1874 o *

- ¥. peritricha Wieser,,1956
Wieser, 1959, Wwashington

EH

Paraodontophora  Timm, 1963 o ,? e

'P. pacifica (Allgén, 1947) Timm, 1963

syn. Odontophora pacifica Allgen, 1947

Allgén, 1951, Central America

Parascolaimus Wieser, 1959

The spicule shape of my spécimens does not agree with
that of either of'the two species described by Wieser,1959

and this may, therefore, be an.undescriﬁg% species.
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Order Monhysterida Filipjev, 1918 . -*.. ...

e

‘Family Sipholaimidae Filipjev, 1918

Parater%chellingia Kreis in Schuurmans-Stekhoven, 1§35

A

Siphonolaimus De Man, 1893 -

Solenolaimus Cobb, 1894

Family Linnoﬁoeigae Filipjev, 1918
Subf ami ly Desmdiaiminae G. Schneider, 1926
DesmolaimuereAMan, 1880
Q:Vzeelandicus'De Man, 1880
syn. D. fennicus G. Schneider, 1526
Wieser, 1959 (syn.}g, e165§§£b§, Allgen, 1935)

A second Desmolaimus sp. ébuld*bgvdistinguished

in the Decembenﬁsampleswanm;Belcarra,Bankﬁbutm,W,,ﬂﬂ

no attempt was made to identify it further.
Linhomoella Cobb, 1520 °_

Metalinhomoeus De Man, 1907

ﬁ,'setosus Chitwood, 1951'
Wieser, 1959, Washington

Length:3.58mm, esoph.:193u, tail:z00u
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Terschellingia De Man, 1888

T. longicaudata De Man, 1907

Subfamily Eleuiherolaiminae, Gé}laéh and Riémann, 1973
o .

Eleutherolaimus Filipjev, 1922

Length:5.86mm, esoph.:233u, tail:313u,

‘spicule 1:65u,:gubernaculum:30u.

This species resembles E. stenosoma

(De Man, 1607) Filipjev, 1922, reported by
Wieser (1959) and Allgen (1947). However, bésed
on its largér,size and spicule shape it is

probably an undescribed'species.

Subfamily Linnomoeinae Filipjev, 1920 ﬂ’f‘t>
-

Didelta Cobb, 1920
Linhomoceus Bastian, 1965
Length:2.70mm, esoph.:233u, tail{173u,

spicule 1.:60u, gubernaculum:35u, 12 cervical setae

Paralinhomoeus De Man, 1907

P. buculentus (wieser, 1956) Gerlach, 1963

wieser, 1959, washington

Paralinnomoeus sp.
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e

*aﬂily Monhysteridae De Man, 1876

Subfamily Monhyst&rinae De Man, 1876

Cylindrotheristus Wieser, 1956

. C. ecphygmatus (Wiéser, ]959)§~'
Y

" syn. Theristus (Cylindrotheristus) ecphygmatus
Wieser, 1959, Washington
C. resimus (wieser, 1959)

syn. Theristus (Cylindrotheristus) resimus Wieser, 1959

Murphy, 1966, Chile

Diplolaimella Allgén, 1929

Mesotheristus Wieser, 1956

M. circumscriptus (wieser, 1959)

syn. Theristus (Mesotheristus) circumscriptus

Wieser, 1959.
Monhystera Eastian, 1865
M. refringens bresslau and Schuurmans-Stekhoven

. “in Schuurméns-Stekboven, 1935

Paramonohystera Steiner, 1916.




Steineria Micoletzky, 1922 .
S. gerlachi Wieser, 1959

R T § -
Wieser, 1959, ﬁéshington

‘Theristus Bastian, 1865

T. modicus wieser, 1956

Theristus sp.1
s ThiS—Species can be distiguiéﬁed by'the presence of a long

thin tail and the lack of prominentlliﬁsicharacteristid

[

‘of Theristus sp. I .
o
: o -
Theristus sp.2 N

- This species is shorter and has charateristic stoma

<

and tail of Theristus sp. . .. . - .

 Subfamily Rhynchonematinae De Conincky 1965

Rhyncheonema Cobb, 1520
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- Family Sphaerolaimidae Filipjev, 1918

-jp' Sphaerolaimus Eastian, 1865

Total 1. 2.50mzx 2.60mm 1.96mm 1.90mm Z2.30mm

esoph 1. Hséu 493u 3%2u 408u 429u

1 to vulva 1.T4mm 1.%6om

tail 1. 2éu  3%6u  223u  227u  2bbu
Fax. widtk Ala‘w 128u T E3u Gbu 86u
Stoma 1. . S4u 4ou 42u 38u 48u
Spiculerarcv 7 48u 52u 64u

’

but in juveniles it occurs bedow buccal cavity.

Amphid of adults is in mid-buccal cavity region

.
my specimen do not resemble S. penicillus var. pugetensis

wieser, 1959, the only species of this genus recorded from

washington..
Urder Lesmodoridae De Coninck, 1665
Family Aponchiidae Gerlach, 1963

Aponcnium Cobb, 1920

Family Lesmodoriaae Filipjev, 1922

Subfamily Microlaiminae Micoletzky, 19zz
Microlaimus De Man, 1880

M. dentatus Aligen, 1935

Wieser, 1959, mashington
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M. texianus Chitwood, 1951 T

Family monoposthiidae Filipjev, 1634
moncposthia Le Man, 1869
k. costata (Eastian, 1665) De Man 1689

syn. Spiliphera costata Bastian, 1865

syrn. honoposthia costata subsp mediterranea Schulz, 1935

syn. Monopoesthia apiculata Lobb, 193G

syrn. konopcsthnia chinensis Steiner, 1§21

syn. Monoposthia constricta Ditlevsen, 1918

syn. honoposthia loricata Kreis, 1929

syn. kCnoposthia metamediterranea nom nov pro Monopisthia

mediterranea Stekhoven, 1950

gyn. Monoposthia mediterranea Stekoven, 1650

syn. konopostnia minor Schulz, 1932

syn. konoposthia similis Scnulz, 1932

hieser, 195G, wasnington
Allgén, 1947, 1951, Central America

lurpny, 1561, Cregon

Famiiy kicntersiicae Kreis, 1929

Richtersia Steiner, 191%

|
S T T

4
3

el -
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_ Grder Chromadorida Filipjev, 1934

— Family Comesomatidae Filipjev,
.- Subtamily Sabatieriinae Filipjev, 1934 y
Sabatieria Houville, 1903

-S. americana Timm, 1952

Wieser, 1959, washington

'S. ancudiana wieser, 1954 -

5. sp. B

Length 2.53mm 2.6bmm 3.06mm 2.66mm
‘bsoph.l. 1950 208u  195u  211u
“Iail 1. 250u 28bg 305u 237u A ’
Length to vulva,i . 1.4Gmm 1.27mm -
Seta 1. 12.6u  1z.6u 16.0u  16.0u
max. widtn  80u 67u ‘;6;”7f'i qur 7 7 7
Spicule arc 1006u - 7&u

a 31.60  40.00 32108 | 59.37

b 12.90  12.60 15.8 12.60

16.1¢2 - ¢.31  10.10 . 11.20

)
. ‘,;(‘0

My specimens do not agfee with Wieser's (1959) description
of 5. juﬁata which this species closely resembles.

The spicules are more arched in my Specimen and the
apophyses of the gubernaculum are shorter. Théfgréétér
size of these specimen suggests that this may be an

unaescribed species.
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'S. pulchra (G. Schneider, 1906) Riemanm; 1970 —

" syn. Aphanolaimus pulcher G. Schneider, 1906

syn. Parasabatieria'vulgaris de Man, 1907

syn. Sabatieria vulgaris de Coninck ‘and Schuurmans-
Steknoven, 1933

syn. Parasabatieria clavicauda Filipjev, 1918

~
o

L ' syn. Parasabatieria punctéta Kreis, 1924

syn. Sabatieria punctata (Kreis, 1924) Schuurmans-

Stekhoven, 1935

Family Chromadoridae Filipjev, 1917

Subfamily Chromadorinaé Filpjev, 1917

Chromadorina Filipjev, 1918
C. germanica (Eutschlii, 1874) wieser, 1954
wieser, 1959, washington

 Nelson et al., 1971, British Columbia

Subf amily’ Euchromadorinae Gerlach and kiemann, 1973

Euchromadora De Man, 1386

Subfamily hypoaontolaiminae De Coninck, 1965

Denticulella Cobb, 1933

1¢*' syn. Sabatieria clavicauda (Filipjev, 1918) Paramonov,1929



Subfamily Pomponematinae Gerlach and Riemann, 1973

27

Innocuonema Inglis, 1969

I. clivosum (Hiéser, 1959) Inglis, 1969 .

syn. Graphonema clivosum Wieser, 1959

wWieser, 1959, washington

~ Neochromadora Micoletzky, 1924

N. appiana Wieser, 1959

whieser, 1959, washington

Spilophorella Filipjev, 1917

:§, paradoxa (Le Man, 1888) Filipjev, 1917

Allgen, 1947, Central America

wWieser, 1959, kashington

Family Cyatnolaimidae Filipjev, 1918

Subfamily Neotonchinae Wieser andrﬂopper, 1966

Neotonchus Cobb, 1933

Pompcnema Cobb, 1917

Subfamily Paracanthonchinae De Coninck, 1965

Acanthonchus Cobb, 1620

A. (Seuratiellia) Ditlevsen, 19271
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‘Paracanthonchus Micoletzky, 1924

Paracanthonchus -sp.1- at Iona Island

This species can be distinguished by the presence of 4
preanal supplements, short stout body shape,

‘and the closely spaced row of lateral modijied

‘punctations. .

Paracanthonchus sp.2- at Belcarra Park
- ¥

This species has a long tail and 4 minute pre-
anal supplements.

Subfamily Cyatnolaiminae Filipjev, 1918

Cyatholaimus Bastian, 1865

Marylynnia n. sp. (see'deééription in next section)

Marylynnia quadriseta (wieser, 1954) Hopper, 1977

syn. Longicyatholaimus quadriseta Wieser, 1954

syn. Marilynia quadriseta (wieser, 1954) Hopper, 1972

Family Choniolaimidae Stekhoven and Adam, 1931

halichoanolaimus De Man, 1886 - -
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Order Enoplida kilipjev, 1929
Familerripylida De Man, 1876
Subfamily Tripylidinae De Man, 1876
Tpiéyla~5a$tian, 1865
Family Thipyio;didae Filipjev, 1918
Bathylaimus Cobb, 1894

B. tarsioidesxﬁieser;‘1959

Length 1.5mn  1.47mm  1.71zm  1.65mm

Esoph 300u - 2250  266u 400u

Ta1l  8bu 113u 126u -

mMax. width 53u 46u 86u

Stoma 1.. 25.6bu 22.Qu 25;6u 22.4u -

5picﬁle 1. 35.2u 35.2u ;
L. to vulva  580u 1120u

wieser, 1959, washington:

Batnylaimus sp.

Paratripyloides Stekhoven, 1950

Tripyloides .De Man, 1886

*

-T. gracilis (Ditlevsen, 1918)_Filipjev, 1927

g
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Family Trefusiidae Gerlach, 1966 -

Subfamily Trefusiinae Gerlach, 1966

Cytolaimium Cobbi 1920

Rhabdocoma Cobb,. 1920

Family Oxystominidae Chitwood, 1935 (Filipjev, 1918)'

"**Sﬁﬁféﬁfry*crfy*stwomnﬁnae Chitwood, 1935 (L“lllp‘]ev,_’ 1918)

Oxystomina Filipjev, 8918

¢

: _ _ A R
Subfamily halalaiminae De Coninck, 1965

5 - -
3

halalaimus De Man, 1888

subgenﬁs Halalaimus De Man, 1888

.

Family Laurftonematidae Gerlach, 1953

»,Laggatéhema Gerlach, ﬂ953

 £: pugiunculus Wieser,=195§
Length:1.70mm,'esbph;:138u,»tail:147u;'
Max. widtnh:51u V |

'a=33.13, b=12.30, c=11.5o¢;x",

-,

Wieser, 1959, Washington

. Family Anticomidae Filipjev, 1918

"Anticoma Bastiaql;j865

o A. pellucida Bastian, 1865



Family Enoplidae Dujardin, 1645 .

Subfamily Oxyonchinae De Coninck, 1965

Oxzopchus Filipjev, 1927

Wil

et V= N

-~ hesacanthion Filipjev, 1927 ) S Q

~ Subfamily Enoplinae Dujardin, 1845
Enoplus Dujardin, 1845

E. anisospiculus Nelson et al. 1972 .

 Nelson et al., 1972, British Columbia

\

Family Anoplostomatidae Gerlach and Riemann, 1973

Anoplostoma butschli, 1674

o
LR

| Family Oncndiaimidae Filipjev, 1916

| sﬁpfamily Oncholaimellinae De Coninck, 1965
Viscosié De Man, 1890 v
Visgosia sp.1 : - .
_This species can bé distinguighéd'py it's lohg thih
tail'and short indistinet éephalic‘setaé.

<

. Viscosia sp.2 - —=

Ihl§,§pggijﬁLJuu1ijﬂmgj;Lailgandngngen1;pnnminent

cephalic setae.
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Subfamily Oncholaiminae Filipjev, 1916
o annolaimus Dujardin, 1845 | |

0. aQostematus-HieSer, 1959
Timm and Hackneyé 1969, Californié

Wwieser, 1959, Washington

B Wu

0. brachycercus De Man, 1889

Wieser, 1959,'hashington

G. skawensis Ditlevseh, 1921

\Chitwood, 1960, California

" Nelson et al.,197z, British Columbia

Bollerup and burr, H971, British Columbia

A

0. vesicarius (hieser,;1959) Rachor, 1969
Nelson et al.,1971, British Columbia
- burr and Webster, 1971 British Columbia

hiesep1“1959, hashlngton

syn. Oncholaimium vesicarium hiesef,1959

Family Enchelidiidae Filipjev, 1918

"~ Subfamily Eurystomininae Chitwood 1945 (Filipjev, 1956)
k’ﬁ ]

Beiboihrﬂhnhﬁmsy* ) -

»

syn. Eolbella Cobb, (920 -

‘Bolbellia Gerlach and Riemann, 1974
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- 'Eurxstomina~Filipjev, 1918

Subfamily Enchelidiinae Filipjev, 1918

"~ Symplocostoma EBastian, 1865

Family Mononchidae Filipjev, 193U

Mononchus Bastién, 1865 ' e

syn. Dioncholaiﬁus Kreis, 1932 : -

ek

Family Prodorylaimidae Andréssy, 1969

Prodorylaimium sp.

This species could not be placed with Prodorylaimus

- ' rionensis Gerlach,1954 because preanal supplements

of this species begin before the sg;g?les and ‘are

£

‘continuous. My specimens differ from gﬁé two described

species of Prodorylaimium by the presence of mone’numerods\
C(16-1T7) preanaiwsubplémeﬁié, tné shortéf disgénce betﬁéeﬂww
the anus and the last sqpplement and the shorter

_ﬁail. This méy therefore be an undescribed species.

(personal comm., Andrassy to B. Hopper).

.
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2) Description of Marylynnia n. sp. C e

The order Chromagorida iS~représented, in my collection, by
species from all of its families, namely,ythe Comesomatidae,
Cyatholéimidae, Choanolaimidae and Desmodoridae. The»cyatholaimids
are represented in my collection by four species, Marzlznhia

quadfiseta wieser, Paracanthonchus sp.1, Paracanthonchus 5p. 2, and

Marylynnia n. sp.. M. quadriseta and Paracanthonchus sp.2 were

prominent in the Eelcarra Park sediments and Paracanthonchus sp.1 was

present at Iona Island. Marxlxnhia n.sp. was recorded from the

subtidal sediments in Burrard Inlet.

4

On initial obserVation,,all these cyatholaimids appeared to be

very sig}lar in having & prominent dorsal tooth and multispiral amphid

&

aﬁd they were idéntified as Marzlzgni? sp. However, the genus

-

/

Paracanthonchus can be separated from-the genus Marylynnia by the

presence of tuboid supplements rather than the cup-shaped supplements
characteristic of the genus Marylynnia. Furtheremore, members of the

genus Marylynnia have well-developed cuticular pores.

The genus Marylynnia kopper, 1977, is distinguished from

Longicyatnolaiﬁus, Micoletzky,1924 by the prominent dorsal tooth, a
shorter tail and the orientation of its pore slits in a transverse

plane. The pores of Longicyatholaimus sp. are also larger in size

than those of Marilynia sp. Since these pores and punctations are
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presen# in ﬁhe Cyatholaimids,'Chromadorids and a few othér free-living,

| ' - T T _
marineinematodes, these features will be used here to help distinguish

Marxlxghia n.sp. from others.

|

|

Taxonomic Lescription . .. - - -
. L T

T
S

hitﬁkcharactristics of genus Marxlznnia Hopper, 1977, as gi
kopper, 1;72. Cuticle thickened at aﬁteriér end, Qith*prominéﬁﬁ
chticular‘bunctations. Annulations not distinct until mid-esophageal
lregion. 25f36 lateqal modified punctationé (LMP's) in cluster
starting about 50um behind head. No discernible pattern withiﬁ
cluster, but.plééément of LMP's similar in all the specimens examined
(n=10). A roﬁrgf 10-12 LMP's in preanal-caudal region of both sexes.

‘ The male has no further LMP's but the'female has short rows with 3-4

pores a short distance anterior and posterior to the vulva. In both

i

sexes there are 10 cephalic setae (6+4) of unequal length, spiral
amphids with 4 coils. The dorsal tooth is prominent and there are 2
pairs subventral teetn.. Females didelphic.. Male and female tail

conoid with posterior half attenuated.

- In the following quantitative description, all valdes are in
micrometers unless otherwise specified and the ﬁgans-for each sex are
based on five specimens. Wherever possible each value is presented as
the meants.d. and the range included in parentheses. The data on M.

complexus are based:on 1 female paratype USNM #43418 and 2 male

%

paratypes USNM #43410 and #43412.

b3
£,

AR
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Fig.2«w, Marylynnia n. sp. 2a. Lateral view of ‘femile showing body shape.
2b. Lateral view of head showing amphid, dorsal tooth and paired subventral

7teeth. . ' “
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Female (fig. z)

Length:2.1740.15(2.04=2.31) mm

Maximum widtﬁ:bh.S*b.0(76‘7-92.3)

ctsophageal length:300.7+22.6(277-327)

Distance anterior end to amphid:2.0+0.9(1.3-2.6) (n=2)
kidtn at amphid:25.7+1.7(24.7-28.6)

Head diameter at anterior extremity:25.4+40.9(24.7-26.0) (n=2)
Amphid width:9.641.5(7.6-11.7)

Amphid width/boéy width atiamphid:0.3710.05(0.3-0.42)
No. cephalic setae:10(6+4) .

Length cephalic setae:6.210.6(éfzf6.5)

Length anterior end to vulva:1.01+£0.06(0.94-1.07)

Tail length:236.§t18.1(214-263)

a=12.640.4 b=7.240.6 ©=G.240.89
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Fig. 3. Marylynnia n. sp.3a. Spicular apparatus of male

3b. Gubernaculum of male
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Male (Fig. 3) e

Lengtn:Z.1010.16(1.96;2.32) mm

Maximum width:65.0+3.2(59.6-67.6)

Esophageal length:29z+28(256-327)

Distance- anterior end to ampnid:3.9+3.7(1.3-6.5) (n=2)
midtn . at ampnid:25.2+1.7(c3.4-27.3)

nead diameter at anterior extremity:2u.711.6(231&-26.0)(n=2)
Ampnid width:11.440.6(10.4-11.7)

imphiid width/body widtn at ampnid:0.%540.03(0.43-0.5)
Length cephalic setae:$.5+5.9(5.2-7.8)
Spicule arc:114.0+6.7(91.06-106.0)
Spiculie chord:95.0+6.5(91.0-106.0)
Tail iengtn:210.042%.%{166-250)
Gubernaculum:93.011.4(92.0—94.92 S?igi
az=16.7+1.7 0©0=7.520.c ©=10.520.8

5 cup-snapea preanal supplements present.
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Diagnosis

karylynnia n.sp. 1is most closely related to M. complexus
(Wwarwick, 1971) hopper, 1977 because they both have a cluster of LMP's

in the mid—eSOphageal region. However, it is distinguished from M.
. -~ :

¥

L../ ,
complexus by hnaving tne characteristic cluster of LMP's limited to the

mld-eSOphageal region and larger in size here than elsewhere on the
oody . _ﬁfi oomplexus, however, has 54-5& LMP's in the mid-esophageal
region starting #9.419.0(39.0-54.6)um behind the head and extending
for 120.9411.1(110.5-132.6)um. There are also 13-16 LMP's on the tail
arranged close together. M. pomglexus has 6-10 very small hypodermal
pores in the esophageal region, 9 in the vulvar region and 2 on the

tail.
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3) The Taxonomic Importance of Hypodermal Pores and Punctations =~

The 'pores' referred to here appear, undér light microscopy, as
gircles of varying sizes and shapes amongst the punctatioqs which
appear as dots in several chromadorids. Little attentionthas,been
given to the type:and number of pores in felation to species
identification. One reason for this lack of utilizatiqn in taxonomy
could be the difficulty of distinguishing the different types at the
normal resolution of the light microscope. The lack of complete data
» on the pores nas minimized their inclusion in standarq taxonomic
descripiions. hence, their value in taxonomyfhas not been fully

realized.

Since the earliest record of pores by Bastian in 1865, several

' >
recorded their presence in various nematode species and the

differences he noted suggest that the number of pores varies with
Species. Lhitwood and Chitwood (1950) describéd pores, in both' the
Enoblida and Chromadorida, as the openings of two sublateral rows of
uniceilular giands situated in the lateral chords. They also noted |
that these glands occur only in the Aphasmidea. Such:pores are not
confined to tne Cyatholaimidae put have been described alsc from the .

rurystominidae (hopper,1970) and the Desmodoridae (Hopper and Cefalu,

1§70). Schuurmans-Stekhoven and Teunissen'(1938) recorded the

distribution and number of pores in Plectus granulosus. however, the

LS
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Cyatholaimidae is the only family of marine nematodes in which

hypodermal pores have been consistently recorded and in which their

structure has been the subject of investigation.

“

Inglis (1963) was the first person to describe cuticular pore

structures in detail and he compared them to the 'campaniform-type'

organs which act as proprioceptors in insects. He described two types

of pores: an ovoid type with a transverse sheet of cuticle‘(type;T)
‘and a circular type with a raised central dome (type-2). Since then
the two types of pores have been referred to as hypodermal pores and
lateral modified punctations (LMP's) respectively by several authors.
hypodermal pores, which appear as pores with a transverse slit, occur
in up to 12 longitudinal rows around the circﬁmference of ﬁhe body.
The most prominent are the two sublateral ;ows situated in the region

%

of the lateral chords. Normally, the hypodermal pores in these rows

- - e e,

are spaced unifé}ﬁiy throughout the body length. There are fewgr
longitudinal rows of LMP's each of which appear as pores placed

petween two punctations, and generally, only a single row of LMP's are <
present in each lateral aspect. Howevert their distribution within,

this row is highly variable between spgqies. Warwick (1971) refers to

these two types of bores as’type-a and type-b respectively.

3

’

Although the presence of the two types of pores has been”

confirmed by several autnors, a.different interpretation of pore

2

structure resulted from the ultrastructure studiés of wright and hope-

-
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(1968): They describe the pore as a complex consisting of: a shallow

depression in the outer cuticle, a slit-like»poré extending through
the deeper cuticular layers into an underlyipg hypodermal cell, and a
ring or collar-like development of dense material in the midd;e
cuticle layer. They introduced the term 'pore complex' for the type-1
pore deécribed by Inglis because several components of the cuticle
contribute to the image of a circle with transverse bar that is seen

on tne cuticle surface with a light microscope.

The function of the pore complex is not clear. Chitwood and
Cnitwooa (1950) used the term 'lateral hypodermal glands' to describe
the structures beneath these pores in the Enoplida and Chromadorida.

De man(16v9) drew glands in some of his figures of Para canthonchus

%

ocellatus bastian and showed their relationship t¢ pores. Schuurmans-

Steknhoven (1935) refers to pores in relation to 'skin glands'.

hevertheless, only the term hypodermal has»peén retained by Wright and

kope because the pores are not restricted to a lateral position and
®
*a

their function as glandular openings has not been demonstrated.

'vAlthough various authors have noted the presence of hypodermal
pore complexes and various names nave been assigned to them, the
pcssibie taxonomic significance of their kinds and numbers has been
ignored except in the one paper by Hopper (1972). In distinguishing
the species of a Calancid copepod, Eucalanus, E?%minger {1973) showed

;
tnat the distribution pattern and number of integumental organs, which
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Fig. 4.

Pore patterns of three cyatholaimid species: Marylynnia n. sp.,

Paracanthonchus sp. 2 and M. quadriseta
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include sensillae and glandular pores, are of taxonomic significance.

1ne distribution of hypodermal pore cémplexes and modified punctations

may be equally important in tfie taxcnomy of some nematode groups. The.

importance of such meristic or countable characters has been

'emphasized in taxonomy (kayr,1%69), because in statistical usage, they

are -giscrete variables and the fact that they can only take on certain
values makes tnem taxonomicaliy more reliable.

The pore patterns I6f each of the three cyathclaimid 'species in
. . .

i

By eciiection are wvery Gisﬁﬁﬁetive {fig.2). 1he arrangement of the

aypodermal pore complexes on the cutiele in each of the three species
is ccnstéﬁt ameng aauitswand juveniles and conforms with the general
aescriptioa‘given above. 7The LHP's show greater interspecific
variations in their cuticular;arrangement th;n dé the nypodermal

pores. however, tne arrangement is consistent within a species. In

the Ioiloiiﬁg aiscussion only Para canthonchus sp.z, Marylynnia

quadriseta and marylynnia n. sp. will be considered.

harylynnia n.sp. bDas a cluster of LMP's behind the head

extending for about 100u with 25-35 units in the cluster. There is no

.

Glscernible pattern witnin tne cluster, although the placement of the

LMF's 13 similar in all specimens examined. A row of 10-12 LMF's T
' occclirs in the preanal-caudal region of both sexes. The male lacks 7
furtner [HF's pul the female has short rows containing 3 tc 4 pores o
iccated a short distance anterior and posterior to the vulvar region.
W ’ ‘.‘é‘*



6°0%9°p

S 0¥T'y
T°T¥ZOT . S TFP OT
T°1¥0°6
T°1¥8°2T  T°T¥9°TT

m.mMMWdN . 0°S¥0'2Z
€°8F€" ¢
PIII

£ 6% 0f -
8 III

.

9°0¥F9° L

6°T¥P 91

8'o¥z v

P T¥c"6

2 EF0° b1

1°vF9 1P

6 €W Tz
$11°

8°1¥8"8

0 EFV LI

[

e
6" 0%Fp 0T
L°PFT OV

L' vPze
e

8 T¥2¢L
L TFT°8
v ot e
N
L*E€F0°0€
8°S¥8°6b

0"E¥F"89
81

| v3e8Tipenb “W=III
z °ds msso:onummu¢mﬂMIHﬁ
, " +ds *u cﬁccxauuale_

gt

soegans Texe3zel WOIZ poMaTA SY T

.mrﬁ«v.b TT®3 UO S,dWI JO 'ON
Tye3 uo
S T¥1°'8 . sexod aunouﬁmmz 3O °oN
uotbox
IVATNA UT 8,dWI JO °ON
) uorbex xearna
ur sexod TewrepddAy jJo ‘oN
uotbsa Twebeydose
v.mﬂw.mmR . UT 8,dWI JO ‘ON
uotbex TesbHeydose uy
S v¥8 6b - sexod ywiixepodAy jo ‘oN
: (n) axod 3sayy
9°EFL P9 3O pweY puTyeq SouUWIs¥
PI

-neasadaonunho,ca,u:Oauuuucnm PeTITrow puw sexod yewxspodiH ‘T otTgwl

a

~

.

3



T | a7

Parécénthbnchus sp.2 has a row of 15-20 anteriorly placed LMP's

exﬁending about one-third the_esobhageal length. 8-10 LMP's occur in

the caudal region and none were found elsewhere on the body.

¥
in Marylynnia quadriseta the LMP's are not clustered at the

anterior end.i,lnsteéd, two rows of hypodermal pores occur lateraliy
starting 46-73u trom the anterior end, while the LMP'S start one-third
of the way down the esophageal region and continue the’length of the

bcdy .

A1l phree species,of the abqve ment ioned cyétholaimids had pores
‘and mddified punctations aAranged,in varyingldensities‘over all the -
body and the{ﬁ{pre data were collected)(Tablg 1) so as to
,aifferentiate between pherspecies on the basis of their pores. The = .
following observations were made: 7kijﬁTheidistahcérbéhiadiiﬁérhé;amgfmwwrffgﬁrWW'
the first hypodermal ;ore was constant for a given species. (ii) The
number of hypodefmal pores and LMP's in the,esophagéal regibn was
constant for aiggven SPecies. (iii) The number of pores andﬁ}ﬁP's in
the tailbregion were constant fér a given_sbecies but often difficult
to ascertain because the Lails of fixed peﬁatodes were_fréquently _
curled. (iv) Counting all-the pores and LMP'S over theAéntire bodyj;s
very time consuming,_hencéAthe'number~§f pores'ahdﬂthflsrin'a~rew~werew:fw7—f———~~

counted (a) from the base of the esophagus to the anterior end, (b)

15.5um on either side of the vulva ahd'(c%qon the tail. (v) Varying
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patterns of distribution may sometimes require other measurements to
be made in order to differentiate between some species.

hopper (1972) defined Marylynnia sp. as:having a greater number

of hypodermal pore complexes and LMP's thanlLongicyatholaimds sb.

However, it is not yet possible to correlate occurrencé and 

‘ arranggment of pores so as to provide a general statement about the
pore complexes of a taxéﬁomic group, becausevhistorically not all
autnors have ipcluded pofes in‘t;xonomic descriptions., Also, wheqrthe
-preéence of pores is recorded there is oftenvno detail as to ;heir
type, number and distribution. Although male Cyatholaimids can
normally be pistinguished on the basis of the shape and’size of
-genital armature, probleﬁs often arise in idenﬁifyiné fémaie and.
'juvenile cyathél;imids. Under such circuﬁstanCes, it would be
valuable to be asle to use daté'6ﬁ“p6?€”di§tfibuﬁioﬁrwhiéﬁ}’Elfhoﬁ§h7’
variable in numbérs between individuals is conéistent in the placement

and arrangement of pores within species.
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Fig. 5. Temperature and salinity-at Tona Island and Belcarra Park

Ed

during 1977
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ECOLOGY .

1) Observations on Environmental Parameters
a) Temperature and Salinity
The surface water temperature and salinity measurements are
presentéd in Fig 5. At both the lona Island and Belcarra Park sites
the surface water temperafure increaséd durihg the S%Fmer from the

lowest temperature that was detected during the winter months

December and January (Fig. 25. The maximum empéhature recqgyded at

at Iona lsland are relatively loweriapd the recorded rafige was

1.5—15{0 C. The lower temberatures,at Iona Island may be attributed

to the exposure of the site and especially to the strong winds ppgt
are associatgd with the passage of active frontal disturbances through
this area. 1t may also be a factor of runoff temperatures. On the

other hand, belcarra Park is sheltered from these winds because of its

more inland location and proximity to the mountains.

The salinity at both sites was higher in the winter and lowest in
the summer (Fig. 5). The salinity at Iona Island is slightly lower
than that at, Belcarra park, proﬁably because it is ihfiﬁeﬁééagg} the

Fraser Rkiver. However, belcarra Park'peceives more precipitation than

does Iona Island due to its proximity to the mountains.

T

R S e

e e
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Fig. 6. Mean-grain size and ssorting of sediments at Icra Island and

Belcarra Park during 1977
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4

; R
b) Sediment grain SiZex

i
p

The'general gbain size distribution of thé éedihenf‘at both sites.
is presente& in Fig. 6,'aﬁd a more detailed’anélysis of- the grain |
sizes in Tabie 2. The mean grain size of the EBelcarra Park sediments
(730ﬁ) was much greater thén that at Ieona Island (350u);' The amount
of the silﬁ-clay traction was higher at Beicarra Park in the earligr
samples But is greatér at Iona Island in the October~December samblé;/x,-i;
(Table 2)7 The greaters mean size of the Belcafra Park sediméhﬁfﬁé&:;e‘

-

attributed to the presence yof coarse gravels at this site.

The sediments at Iona Island are'well'sortéd when compared with
those of belcarra Park. By the scale of Folk and ward (1957) the Iona
Island sediments (Q.D.range:0.5-1.15) are in the range of well sorted

to moderately sorted while the Belcarra Park sediments (Q.D.range:

o I .\_:_‘, -

0.6-1.9) are moderately sorted to poorly sorted (Fig.6). R

¢) Organic carbon.
, s
- Tne amount of organic carbon associaﬁgd with the sediments is
higher at belcarra Park than at lona-Islgga (Fig;u). The peak carbon
content seen at Belcarra Park in Maggvuhé‘{g associated with the
presence of’a large amount of visible deffitus ana a substantiél
diatom populatibq., No measurements on the nitrogen cohtent of the

sediments could be -obtained as it was present only in trace amounts.

!
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Fig. 7. Per cent organic carbon associated ,with sediments at .Iona
Island and Belcarra Park during 1977
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d)hedox layer.

ho measurements Hereﬂmade on the redox potential, however, the.
redox layer was visible at a depth of 1.5 to 3.0 cm at Ioﬁé Island and
2.6 to 3.0 cm at Belcafra Park._‘At bo£h sites the'redox layer was
lower in the winter montns. )

e Summary

IOHQ Island has wgll—sOrted-sediments that result from its

greater exposure, .These factors alsc cause the lower .average.
. o . A . R .

e

temperatures of the sandflat, ﬁﬂile its proximity to the river lowers

-

the salinity of this site.

°

belcarra Park is more wave sheltered and has a poorly sorted -
r

sediment witn a somewhat higher temperature and salinity. It also has

more' organic carbon associated with the sediments which may be due

~ partiaily to the vegetation in the vicinity of this site.
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2) 1lhe Nematode Fauna ~

The raw data'for tne nenatodes collected at each s%te is \\
presented in Appendies'3-6. The nematod; faunaaat the two aitea i;j— .
characterized’by therpnesence of different morphoIogical forms. The
nematode fauna at belcarra Park is characterized by a large number of
llnhonoelds, which are prlmarlly epigrowth feeders and presumably f@ed
on dlatoms and algae.b The large number of phytobenthos observed at
thls site in tne °ummer together with t;e greater amonnt of organic
carbon assoc1ated with tne sediments prov1de$ the necessary food for
‘this group of nematodes:_tOn the other hand, the Ionae;sland fauna is

PEEREES

composed primarily of Sabatieria pulchra, Paracanthonchus sp.1, and

Iripyloides gracilis all of which are non=selective deposit feeders.
' z . ) ’ ] ' - .

The nematode fauna at Stanley Eark (appendix 5). was,veryfslmllarAWuffr”—wr~

E
1

to that at Belcarra Park ana so ‘it {was’ abandoned as a site of regular
sampling. The fauna at the Maple hood mud flats and Steveston marsh.
(appendix 6) is similar to that at Iona Irsland. ‘Althodgn Sabatieria | r
sp. and Marylynnia sp. are predominent at Maple Wood mdd flats,

Chromadorina sp.y«Desmolaimus sp. and Theristus ap. are ‘also-

present. However, Steveston mareh sediments mostly contained'gb

pulchra. ' , ' h

A unique fauna was found in the sediments at the end of Indian

Arm (Appenaix 6). The usual fauna of a sandy beach,_such.as‘
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Fig. 8.

58a

Per cent distribution of nematodes in three sediment layers

during 1977 at Iona Island
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Fig. 9.

59a

:
. / ,
Per cent distribution of nematodes in three sediment layers

during 1977 at Belcarra Park
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water species,,suchkas Tripyla sp;, and‘ternestrial species, such as
the dorylaimids and tylenchids.

Although Sabatieria sp. has not been further identified to~
spe01es in the Eebruary and Aprll samples, ‘the total Sabatlerla sp

populatlon,ls,louer 1n_summen than in. ulnter. Sabatlen;anpulchna is

the dominant species'in the fauna throughout the year at Iona'Island.

The total numbers of nematodes at Belcarra Park is much bigher
. "ﬁt

-

than at Iona-Island at each sampllng tlme (P<0.001) (Table 3), and the
greatest numbers at Beloarra Park occur in August. ‘The numbers of
nematodes at Iona Island, however, show a continuous increase

througnout the year. The maximum nematode density occurred at

~belcarra Park in August with 1,1&9/11800 nematodes in the upper 6em of
the sedlment or 1. 19x106 /m The lowest density occurred in
January at Iona Island w1th 6#/11800 nematodes in the upper 6cm of the

sediment or 6.4x103/m?,

At both sites most 6f “the nematodes were found=in.the upper 2cm
(P<0.0Qj) of the sediment and relatively few nematodes below lcm.

(Table 3). To as31st in comparlng the nematode tauna for the two

sites, the total number of nematodes found in the three depths of the

sediment have beenwexpressedvas a percentage (Figs. 8,9). At both

sites, less than 15% of the nematodes were below Hem. and more than



0¢

T

o1

"-99q

61
(A
LT

=03

" - §
- | :
! .
“ . W tw mi.
z S v f4
z | 0T g | £
L : . BT “IT | 9
ST *3PO T Kew 61 Trady L *xeR
zZ1 ST €2 | B 4
44 . 92 4N sz
6¢ 9¢ 0 AL 1€
‘0T ‘aoN T *bny 0z mm% e L TTady

sardues 93eoTTdex s8iy3 JO UEBW BY3 ST SNTRA Yoed

. Y .
raeak suo xaa0 sewty burrdwes JUSISIITP. 3R PURTST BUOT

pue xied exxeorsd 3e syidep saiyjz 3e mmﬂommw wMO%MEwc JO IaquMN ‘Y manma

™

11 uegp

0T
1
1 ¥4

8 "q9d

Euqu puetrs]
wop~7 QUOT
oz ~Q

WOy Nred
Wop-z wxaedyog
U0z -0



62

half of them~eeeﬁfw¥ﬂ¥i}beveﬂQemT—wAi%heugh4%heQaumbeeseeélqymm&tedes—at'
- at each site varied over time (E<0.001), there was no significant

.change 'in the-numoers.of nematodes at each depth over>time,
!

-
#

The number of nematode spe01es (Table 4) at Belcarna Park was

' 31gn1f1cantly higher than at Iona Island (P<.001) and increased

-.!G

conslderahly dunlng,Lne,aummeneal,botnbeitee LPS_QO1), No significant

difterence was noted iﬁ~tﬁ%ikqmber of nematode species at each depth

>

over time or between siies, but eonsiderably fewer species were, found
in the loweq depths of the sediment (P<.001), especially at Iona

Island.
|

|
i

-

Those species that comprised more than 10% of a sample were
regarded as the dominant species and were further investigated for

tneir seasonal fluctuations, as fluctuations of the rarer species will

have little effect‘on seasonal population fluctuatiéns, the mean
number of these abundanﬁ species and their prevelence in ‘the fauna are
presented in Tables 5 and 6. 7Their frequency distribution and their
age structure, expressed as the number of males, females and, '

juveniles Is given in Figures 10 to 16.

Distinct periods of peak abundance characterized by a large

number of juveniles could be seen for some of the species such as

Neochromadora appiana, (hromadorita sp., Neotonchus sp., LinhomGCeus

sp. 1, Linnomoeus sSp.cg, Araeolaimus sp., Metalinhomoeus sp.,
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Pig. 10.7 Freguency distribution (in numbers} and age structure of % a e
Parascolaimus sp., Paramonchystera sp., Paracanthonchus sp¥l* * N 4

s

and Tripyloides sp. during 1977 at Iona Island. The monthly
sampling times are similar for each species
. 1
B ,
gi*‘v,
£ ’ .l\/ ! - «
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11.

Frequency distribution (in numbers) ana\age,st;ucture of

Theristus sp. I;)Diplolaimella'sp.j'Sabatieria clavicauda

'(?g;'gulchra) and Neochromadora sp. during 1977 at Iona

Island. The monthly Sampling times are shown and are Similar

for each species. See figure 10 for legend. o :
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Fig. 12. Fr»équency distribu'tionv (in numbers) and age structure of
."-. 7 L ,Araéolaimus sp., Metalinhomoeus sp., Paralinhomoeus Sp.,
i"“ L ' " Linhomoeus sp. I and Paramonohystera sp., during 1977 at
’ Belcarra Park. - The monthly sampling times are shown and
2 are similar for each species. See figure 10 for 7le§endu. :
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Desmolaimus sp., Terschellingia sp., Eleutherolaimué SpP. ¢

<

Frequéncykdist;ibution (in numbers) and age structure of

~Theristus sp. I and Theristus sp. II during 1977 at Belcarra

‘

" Park. The montHly'Sampling timés are shown and are similar

@

for each species. See figure 10 for-legend.
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Fig. 14. Prequency distribution (in numbers) and age structure of
Reochromadora Sp., yiscosia sp. I, Yiscosia sp. 11, Linhomoeus
sp. and Marylynnia sp. (=¥, quadrisetaj during 1977 at -

Belcarra Park. The monthly sampling?times are shown and are
similar for each species.k See figure 10 for legend. /
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Fig. 15,

. % "
-

B . ‘ “é
Lo e L LT

Frequency distribution. (in’ numbers) and age structure of

Chromadorltafsrp., Paracanthonchus sp. 2, m sp.

%md Nedtonchus sp., during 1977 at Belcarra park, The monthly- '
A
,n‘ - > :

,_.“

sampla.ng times are shown and are similar for each species.
F ;{3‘«

See figure 10 fog ﬁt}pnd.

I
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Fig,. ;6! - Frequency dlst_nbuj;mm Llnmmbexs}andagestmcuge%— -
Sabatieria sp .‘, S. -ancﬁdiaﬁa, §.‘_;me‘ricana-' and S. clavicauda
. (=s. Eulchra) during “1977 at 'lfB,elc;‘arra Park. The' moﬁlthly
sampling times are shown and are s:Lmllar for'éacil ‘s'pecries.
See figure 10 for. legénd, o . .
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Paramonchystera sp., Desmolaimus sp., Terschellingia loﬁgicauJata,

fleutherolaimus sp. and Sabatieria;sp.‘ at Béléarra»pérk, and

Faracanthonchus sp. 1,fﬁeochromaddra1appiana, and §L_.¢lavicauda at

Iona Islana (Figs.10-76). Other species that do not have peribds<5f

peak. abundance but'are_p?Ominent in the fauna throughout the’year are

~8p., ‘Tripyl

10-16) .

Paracanthonchus sp.2+uMany1inniaLap44Aﬂiﬁggaiaﬂsp+1*41isggsia 3p.2,

~ Theristus sp.1, Theristus,sp.Z, at‘Bélgarra Park and Parascdlaimus

oldes graciiis'and Theristus sp. at Iona Island'(Figs. o

[N

L meesle e em s im siwre o =i
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3. Discussion

The similarity of the fauna at Stanley Park to that at Belearra . N -ax

park and at Maple Wood mud flats to that at Iona Island ihgiéates%thaf PR

e

the occurrence of nematode spegiesris not ‘determined by the

I

Fas

geographical location in the Inlet. instead, it is affected by Lo

S

"~ faunas that can be attributed to the different physico-chemical nature -

- Island do not support the rich community of organisms that are

environmental factors such as sediment composition.

[

e

. ) NN
- Jona Island and belcarra Park have‘distinctly different nematode

«

T
»

of the substrate at the two sites; The hoﬁbgenoUs sediments of Iona

.

—characteristic of the-heterogenous sediments of belcarra Park. gihce

" the belcarra Park and Iona Island samples were not taken at the same

tide;leyelqmiimefoﬁgday;eLQAAALhéwLuogsites,areAnQL;chpanable+;4j;f4444444;4444

'however,jthe nematode fauna*characterizing the two sites will be

discussed in view of the particular environmental conditions found at. .
each site.

~Although the nematode densities recorded in other studies
(Tietjen, 1969; warwick and Buchanan; 1970) vary with the particular

H

Wghysico-chemical nature of the site, the numbers of nematodes at

»1’ Belcarra Park are of a similar 6rder'of magnitude as those—fbund in

T

otner studies.. Demnsities of 2.44x106/m2 were reported from an

intertidal sandy beach by McIntyre and Murison (1973) while Platt



e

. - — =

' (1977a) reported 3500 nemétodes.’/m2 in well-sorted sediments of

medium size. Ott (197z) recorded 0.5x106 to 1}1x106‘.
'nematodeS/merom a fine sand flat in-North Caboliﬁé.

A 1974 study_of the littoral.benthic fauna at Iona: Island
reported thsities.of 8.7x104 nematddes/mzfon the north part of the

causeway (Anon.,1974). ‘These fiéures appear to be very high in

comparison to the present’study.w It is‘possible, howeVer,;that this -~

area was sampled at a time when a particular species was reproducing

~ and so a large part of the nematodes counted were juveniles.

B,Hargison (pers.comm.) found sigﬁificantl} higher densities of
h;rpaéticoid copepods ih the iroughs of tpé sand ripples on the Iona
Island sandflat. Therefore, the time and mode of sampling_méy
; "'“qohtribute to fhe higher numbers of nemétodes in this earlier report.
. * . ’ *
;444;,4ffh,m4_f;m41hese,sLudigs414}%ngmai&xhaipopulationsgmustgbeicompaﬁedgwithfcautiongasggg;gfAf
the size of the core samplés'will have an effect on the dégpee of | |

~patchiiness that is observed and the maximum number of species in a. - -

. season could be a reflection on the life cycle of a species.

Muchvhigher:nematode densities of 4x106/m2 are reported by - %

Skoolmun and Gerlach (1977) in intertidal estuarine sandy sediments in

the weser Estuary in northern Gerﬁany. The lower nematode populatioh

a

densities bf'the—lona Island sediments is in agreement with the

impoverishment of this site noted’by Levings and Cbusﬁaiin (1975) and -

may be attributed to its shallow slope, tidal level and to the well
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.

sorted sediments, which are discussed later.

The type and number of’organisms that can live in‘the

Y ‘V,»‘,‘n."?
h
>

interstitial spaces are limited by the physical constraints of space

PR

lgiuf{# and the food available to them. Theinumber of species reported by

various authors is also variable and may depend on the duration ‘of the

4;4##4A44;m, stud beca se of seasonal fluctuatio s _in t e ulatign'and the - :

‘particular method of . sampling " In short term stUdies on'intertidal

v ~

sandy beaches, 41 speCies were reported by King (1960)’from Florida,‘ s

while hieser (1959a) reported 106 species from Puget sound
~Washington, Mclntyre ‘and Murison (1973) reported 104 species on an

intertidal sandflat and Skoolmun and Gerlach (1971) found only 31

\\

- ‘species of nematodes in studies carried out over several montﬁs in the

-

Weser estuary.

e

The size and composition'o? tne sediments is affected by numerous
factOrs the importance of which must be considered as theyfaffect the: "«
nematodes inhabitingnthem; The physical aspects of sediment |
granulometrj-has been examined by geologists (Folk,f1966; a reyiew)
and its importance to interstitial organisms is of interest to:
meiofauna ecologists. The Belcarra Park.beach, with its'poorly sorted

sediments, is.not well drained and thus more capillary water in the .~

interstitial sSpaces enables more organisms to live here. Although the

Iona Island site is;always covered with water, the temperature and

salinity changes that occur here may be too great for the nematodes. .
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e -

 Decraemer (1974) as more niches are available due to the higher

vspatial,heterogeneity,of coarserosediments. The uniformity of sand

rparticles;atflona'Islaﬁdgbesultsﬂinhgreaterruniformity of interstitial

in determining the diversity of interstitial organi®hs was suggested °
: _ : bat as SuUBeESLES o o

, . o - o ) SRR

. in earlier studies by Warwick and Buchanan (1971) and Heip and °

=3

spaces. ' T

The 1nfluence of sedlment granulometry on the,faunal d1ver51ty of

' nematode pogulatlons has been recognlzed in several studles (hieser,

d»1959b harwlck and Buchanan, 1971a; Ward 1973b Heip and Decraemer,

z.
#

1974). hard (1975b) found the standard deviations of nematode lquths .

to be much lower in well sorted sedlments.‘ Whlle the Iona Island/

fauna was- composed of nematodes of median length such as the.’ T

—-q

<

monhysterids, Paracanthonchus.sp.1;'and Tripyloides, the Belcarra/Park

t

fauna consisted of nematodes‘with a variation of lengths and |

morphologlcal types such as the very long linhomoeids and =

@

oncholal‘ﬁib. Homogenous sedlments therefore‘mnhlblt the occurrence

of ‘variation in nematode sizes by offerlng homogenous interstitlal

spaces. ' E ’

»

,-,z

Some specles of 1nterst1t1al organlsms may be llm1ted;1n

®

distribution because of their inability to,COlonize sediments composed
i - Ty . L *

of various grades of sand (Boaden, 1962). The angularity of the»sand

@
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grains alsc affects tne 'abi'lity cf. nanatodes to inhabit: some sediments

{(Conrad, 197¢{), as rounded sediments are packed more closely ahd 8C
. ' : 7 . _
decrease the interstitial space. Since well-sorted sediments are

subject to greater wave actiom (Eascom, 196ﬁ§'then-tend to be less
anguiar and sC sSupport fewer organisms. o

4

.

sealnent composltion. in a stypdy of the microbial fauna, respiration
rales were snown to be ﬁlgher in mud than in sand {(lavanaugh and

reterﬁon,19751. ine stud;es of Headous and Anaefbon (1968), have

-

stressec the importance cf crevices and ncllow surfaces on sand grains

1

" afcrvtﬁe attacnment of m1croorgan1§ms te them. Slnce vell sorted

&

fediments have a smoother surface, they,#ill not be as suitable for

tne attacnment of microcrganisms, because the abrasive zctiom of waves

., serves to ait'ériﬁrtextﬁrrcf’wéndﬁ'afnt.*' e - -

The 1mpoverishnent in nutritional terms 6f the Iona isiand
‘;;dflat may Aaiso contrlbute tc its lower pnematode population. The
dunpiﬂg of dreage spoils in the the upper intertidal area of Iona,b
Isiand is reported to nave pronibited the'deyélopment of mud algae ang

marsn plants (mattnews and Murray; 1966, from Levings and~Coustalin,

1975y, 71ne importance of « ozgan;ggd et i,gm,t, depos it feedzng

organlsms nas been shown in zome recent : stuales (Beweli,l1965,

Tunicliffe ang kisk, 1977}. Ihese studies haye shown that these

* ¢ 7 oo, e ; PR :
organisme feed not on the aetﬁzfus itdeif buggon;nne organisms

. 2

/i .
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“associated witn it. Thus less available nutrients in the sediments
‘limit the growth of microorganisms, which are the essential food for
the pematoges.

5
slthough no pattern was ncted in.fluctuations of total numbers of

nematodes in the sediment depths, the scarcity of nematodeaAbelov:hen

i3#&1gnifiganLwaﬁnaL;ngmaﬁbdes occur in the top few centimeters of
‘Sediment but some investiéaib:e.have found nematodes to oceur in

geeper intertidal sediments. /#¥elntyre and Murison (1973). reported

gématﬁdég;;;Jéra;bigﬂé} ;2uéﬁ7in ihe Eﬁmmér;énd~u§ ioigéggTihwtﬁé
winterffrom ap inteftiaal sandy beach. In‘arGeorgza salt marsh, Teall
and iieser (J966) féuna nematodes to a depgh of 1z-14cm and Wormald
{i976) reportéé nematodes to a depth 6f‘9cm on a sandy beach in Hong

kong. witn trie exception of one species, Theristus blandicolor,

Skoclmun and Geriacn (1971 founa all nematodes in the upper Scm of

sedimpents,

 hoSL previous stucdies of nematodes report them as occurring
mostly in tne upper fem of the sediment (Fkees,193G; Capstick,1959;
wiezer and Kanwisrer,1961; Tietjen,1969; Platt,1977b). Platt (1977b)

foung tnat toe total number of nematodes in the deeper sediments was

ﬁﬁgg,Ag;zaLer,infLnegiinLenthan4in4LhgganmmengandgaLLniangdALhisgxariatiog

1C & deeper redox layer in the winter. .
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1hree species, Cytolaimium exile Cobb, Terschellingia

longicaudata De Man and'i: brevicaudata Gtt, have been shown to be

characteristic of a deeper sulfide layer (Ctt,1972). In my study, the

even aistribution ¢i some .species such as 1. 10ngicaudata,$abatieria

Sp. and_narylynnié quadriseta in all depths of the sediment
(Figs.1%,14,16)=suggests that these species may have a greater

tolerance for the amoxic conditions found here. On the other hahd,

toe virtual absence of some species such as Neochromadora appiana, and

Paracanthonchus sp.Z belcw 2'cm could be an indicafion'bfithein‘

S S o - [

intolerance for anoxic conditions (Figs. 14,15). =
The extreme variability noted in the‘replicate samples at both
sites is characteristic of the patchiness seen in the littoral

habitat. Sibert et al. (1977) reported standard errors of up to 658

nematodes (from a mean of 1943) from a mud flat in the Cowichan River

estuar&, Eritish Columbia . Elthough this patchiness has beepv
recognized in studies of other meiofaunal organisms, its importance to
nematodes has been recognized only recently. Gerlagh (1977) has shown
that dead and_cecaying organisms on a beaeh will recruit meioféunaL

organisms wWitn selective attraction for nematode species. In showing

a preference‘fqr certain foods of marine nematodes, Lee et al. (1977)

alsc proviae evidence for seasonal fluctuations in the nematode fauna.

They demonstrated that meiofaunal organisms, including nematodes, are

segregated in tneir habitats by their selective feeding habits which

divides up their available microfiora for food.
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Differences in the distripution of nematode species haveAbeeq i

£

spnown to be characteristic of the life histo;y of an oréanism or ﬂheL

distribution of its food (Jansson, 1968a). Some species, such as

marylynnia quadriseta, heocnromadra appiana, Theristus sp. and
Vis¢osia spp. do not snow distinct peaks and are prominent in the

fauna throughout the year. O(thers such as Sabatieria spp., Linhomdeus

sp., Deésmolaimus sp., and £leutherolaimus sp. havg periods of high

“and low abundance. while Sabatieria spp. are bromipent in the winter

'

‘T‘ . . ) . ! - V
moﬁ&hsrtneslinhomeeids,aﬁe,ppeﬁgient7iﬁathevspping;&ad:summer7a;ﬁhgai" LA

tne algai blooms occur.
1

v

. Inérage class structure of a population indicates if it is

reproducing tnroughout the.year or only at certain times of the year.

The seasonal fluctuations in the nematode species examined here

provide anly a veby general picture as the results are oﬁly for one _—
year'and tne tige interval beﬁwgenr§amplgs gives.gn ipcomplepe

biétﬁre; Levertbeleés, some trends can be seen iﬁ the changipg}

species composition that.aré a result of the speciés life,éfcle and

aisc the changing environment.

Ine Sabatieria spp. and the linhomoeids have only one generation

a year while tne cyatholaimids and Viscosia spp. have two or three

generations a year. Tietjen (1566) reported one géhepation a year for

S. celtica, but two generations a year for §. falcifera with the
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pfevalence of thése species in the winter months, and the linhomoeids

in the summer. V. viscosa has been shown to have 1-Z generations a
' v 3 : A

year (Skocimun and Gerlach, 1971) and ¥. carneyensis to have 2

i
¥

generations a year (Tie;jen; T969l5, This being a small omnivorous

-

species reproauces tbroughoui"the year, as in the present study. Such

. ¥ & N .
oncholaimid# have bken observed to have mucus threads which are used
v , . :

to trap small detritus particles, bacteria and macromolecules (Bigmann

-

ana Schrage, 1976) ana are therefore not dependant on a seasonal food
Source. ” : .

* :
Life history studies of nematodes in laboratory cultures have

-

shown them to vary with temperature and salinity. In general, higher

temperatures result in shorter generation times and a range of 10-197

days nhas been recorded for Monhystera denticulata (Tietjen and Lee,

1972) .- Similar ¥ariations in generation times have been recorded- by

- hopper and ﬁyé?if(fgéb) and by Leip et al. (1978).

OO

fDifterences in tne nematode fauna between Iona Island and

- Belcdrra Park can be attributed to the different environmental

conditions at the two sites. 7The exposed lona Island site has
well-sorted sediments while the more sheltered Eelcarra Park site has

poorly sorted sediments. The physico-chemical composition of the

sediments and interstitial water determines the suitability of the

nabitat for various microorganisms that are.the major food source of

the nematodes.
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Buerpo insﬁfficient labbrétory studies on the biology of
free-iiving marinernematodes, one can only speéuiate as toiphé'réaéona
for some 6f the differences in nematode di;tributiqn'githin the site. -
however, studies on nematode tolerance to specific environmental .

conditions and on tne species pheference for food can provide reasons

for spatial and temporal differences in the distribution of nematode

species. 'Such laboratory studies can also provide clues to the patchy

aistributions and to the large betweem sample variability that are

peculiar to the microenvironments on the beach. - o
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" Conclustons

There is a difference between the nematode fauna at two intértidalf
sites, Iona Island and.Belcarra Park near the city of Vancouver. Iona
Island, a large #andflat with well-sorted sediments and-little organic,,

matter associated with the sediments has fewer nematodés and number of

-hematode species than Belcarra Park which has poorly sorted sediments

and moré organic carbon associated with the sediments. At both sites;

the total number of nematodes and nematode species increased dﬁring the

summer. While the epigrowth feedergﬁsuchﬁas the,monhysterids,and,:;”

linhomoeids were most abundant in the summer, the non—selective deposit

feeders, such as Sabatieria spp., were most abundant in the winter.

]

Hypodermafvpores'énd‘punctations in the cuticle of the cyétholaimids

are taxonomically important structures. Marylynnia n. sp. from this

family is described.
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Appendix 3. Number of nematodes et Iopa Island over one year

Sampling time and depth ~ = : ; : 2 o e ‘a P

ks ’ e ;

Species 31-1 31-2 31:3 32-1 32:2 32-3 40-1 40:2 40-3:41-1 41-2 41-3 42-1 42-2 423 49-1 49-2 49-3/50-1 50-2 50-3 S1-1 51-2 51-3 55-1 55.2 553 b6e

1.56-2.56-3 57-1 57-2 57-3 62-1 62-2 62-3 63-1 63-2 63-364-1 64-2 64-3 71-1 71-2 71-3 72-1 72-2 72-3.73-1 73-2 73-3
Axonolaisus spinosus 2 4 N 1 . ; 1 1
Parascolaimus sp. 1 12 1 3 4 8 2 8 1 1
Linhomoeidse 1
Desmolaimus sp.
Tergchellingia longicaudata 1 1
Linhomoeus sp.
Monhysteridae . 4
Diplolaimella sp. 2 1 2
Monhystera refringens 1
Paramonhystera sp. 2 2
Theristus sp. 9 2 S
Theristus sp. 2 1
Rhynconema sp. 2
Microlaimis dentatus
Monopisthia costata 2 3 3 56 23 7 10 5 2 3 15 20 2
Sabatieria sp. 3 020 4 8 17 13 6 4 15 16 8 11 2 9 25 1111 1 11 8 3 8 43 116 147

. 2

$. clavicauda 1 1 80 92 32 28 3 23 105 99 21 48
Chrozadoridae

Chromadoring sp.

Innocuonema clivosum 1 3
Reochromadora appiana 4 2 4

Spilophorella paradoxa 5
Cyatholaimidae 2 4 4 3 6 3 11 2 1 10
Paracanthoncus sp. 1 s 3 1 1 8 1
Tripyloides gracilis 4 2

Oxystomina sp. .

Lauratonema pugiunculus

Oxyonchus sp. 1 1

Anoplostoma sp. 3 1 1 1

Oncholajmus sp. 1

0. vesicarius

Eurystomina sp., 3 1 2 4 2 3 1
Unidentified 2 1

v
—
—

61 28 17 45 2
sS4 27 8 42 147

[N E™

[2E

24 1 22 2 1 1

o~
©
[
—
FS
—

-

25 11 35

—
—
©
—
-
~
2]
o
v
-
-

o O
——
-
-

s
I
S
G
kS
-
w
o
.
—
2]
=
rS
~wn

~
—
0o
[N}

*Note that each sampling time is numbered {Collection number) and tha i
t at each sampl. t. : h
there are three depths, 2,4 and 6 centimeters from the sediment surface 1n9 tine » e
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i
° Appendlix 4. Mumher of nematodes at Beloarra Park ower one ymar 1

Ssmpling time apd depthe ;

Sos - M-l -2 M3 361 352 353 361 36-2 36-3 -1 462 46-3 47-1 473 47.3 48-1 48-2 48-3 52-) '52-2 $2.3 $3-1 $3-2 S3-3 $4-1 A2 S4-3 §8-1 562 $8-2 5.3 1 3 9-1 692 9.3 70-1 70-2 703
Laptolaimus sp. . ’ 3 1 7 ) 9 i3 .4 s 3 3 1 1 1 9
'Arl-’nold-n z 13 2° 2 15 3 1; 2 5 7 1 2 3 2 9. 1 e 1 1 n 1 93 F 2 1: 1 i 12 2- 1 1
A. boomorangls 12 2 € 4 1 1 1 1 4 2 2 7 1 3
Axonolsimus -spinosus 3 1 . 7 H 2 3 1 1
Odontophora peritricha . . . 7 2 4 3 1 2 . 2 2
Parascolaimus sp. 2 1 2 1 5 1 2 1 2 1 1
Paraterschellingia sp. . . 3 1 1 2
alms sp. 5 1 5 3 5 1 14 8 2 1 1 3 1
Solenolaimus sp. . 2
Linhomoed dae . 1 8 . 1 1 1 s 2 3 3 i 1 216 3 2 1 1 1 4 1 1 2 1 2 2
Desaolaimus sp. ur 2 1 e 3 1 64 41 2 2 1 2 3 5 2 1 10 7 5 3 1 35 49 10 12 2 1 2 110 s 1 3 6 18 20 29 23 1 5 1 8 1
Metalinhosoeus setosus 3 & 1 4 5 56 16 5 2 1 2 7 2 3 i6 4 3 3 2 1 2 1 3 1 4 10 15 1 2
Terachellingie lJongicanduta FI ] 2 9 1 2 s 12 035 2 6 4 5 s» 92 s 3 2 s 83 o2 27 9 17 333 90 4y 26 1 14 7 2 1 e 21 g 3 7 155 100 4l 40 6 21 9 1
Eleuthesolaims wp. 14 13 4 3 3 1 19 10 5 23 4 6 1 1 1 15 1 3 57 4 9 55 4 2 2 4 T 3 7 10 1 4 14 3 1 Fl 1 1
Didelta sp. 1 s 1
Linhomosus 5p. 4 6 1 1 1 11 16 1 2 11 1 7 "2 5 1 2 10 6 13 45 5 7 3 1 3
Paralinhomseus buculentus . 8 5 26 1417 1 3 6 33 52 L 3 3 3 114 8 1 2 3 6 M 14 12 2 16 6 20 13 3
Paralinhomoeus sp. 2 f 7 s 12 4 1 X 10 631 96 5 108 7 1 a1 15 & 2 1 5 7 1
Monhys teridee 2 7 4 1 1 1 1 11 1 2 1 46 9 5 42 4 2 6 2 1
Cylindrotheristus resimus N . 1 1
Diplolaimells sp. 2 1 2 3 2 5 3 1 3 3 1
Mesotheristus circumscriptus b 1 R
Monhystera refringens 5 4 1 7 1 4 14 8 5 .
hnzqnnynen sp? 2 . 1 1§ 2 " 5 1'1‘ 5f 11 : : i 7 1 4 15; 6 1 1 1 1 1
Steineria gerlachi 3 1 2 3 1 3 1 1 2 1 1
.ThéTistus :p, 7 3 1 ELI 9 1 10 24 3 6 30 3 24 7 3 2 33 1 8 27 7 s 24 21 s 83 5 7 5 122 6 10 ) 12 20 14 1 3 7 3 2 3 N
T. modicus 1 2 Mo LI 3 i 1o 2 6 4 3 3 2 3 2 2
T.sp. 1} 2 1 3 3 021 2 a n. 37 1 7 s 5 3 2 19 39 12 7 ! 2 5 1 3% 2 2 3 9 17
1. sp. 2 2 1 1 [ 12 3 2 1 1 1
Sphasrolaimus sp. T8 . 2 6 2 6 3 2 7 1 3 1 7 6 1 4 15 3 b 2 2 1 3 1 1
chium sp. 1
mmuimpmum 12 45 s 12 1 4 1 26 1 4 48 32 3 8 4 ! 218 1 1 6 2 2
M. texianus 3 5 4 . 1 1 3 1 1
Monopisthia costats 13 15 1 2 i 1 8 4 2 2 1 1
Sabatieria sp. 373 269 23 72 8 13 8 54 25 :
S, mri:mnp 2 4 -3 5 20 18 2 s 2 7 4 o2 6 1 39 25 54 M 10 47 36 3o 6 S 47 68 24 5 gy 17 68 . 35 59  sg 4 88 9 108 104 14
$. ancudizna 1 6 8 4 2 5 4 8 B 13 8 6 t 4 3 7
S. sp. b 1 26 36 5 3 4 1 10 12 2 1 1 13 12
S. pulchra 2 1 1 16 5 3 1 5 1 1 ) 1 i
Chromadoridae e 9 12 3 ! 38 28 5 a7 1 83 44 3
' Chromadorina germanica 2 3 4 2 1 1 1 1 2 i 3 1 1 3 2 11 2 4 1
Euchromadors sp. 8 L 1 9 6 ! L 4 1 1 13 5 2 n 1 6 1
Denticulelle sp. 3 4 :
Innocuonema clivosum 1 N - " .
Neochromadora sppisna 29 7 326 45 7 1 23 8 1815 1 2 X 2 ., 4 E 3 . 15 1 5 26 [3 3 5 2 3 2 2
Spilophorella peradoxa . 99 3 14 15 21 6 19 2 4 5 2 9 i 2 2 . : t 2 7 . 8 33 1 s 70 7 1 a3 2 10 3 2
Neotonchus sp. q El 36 B 2 2 1 1 3 5 12 ! & 2 N 4 2 i o i 1 1 7 1 1 1 1
Pomponema sp. 27 70 8 1 1 1 B 5 6 B 4 R 1 3 1
Cyatholaimidae 2 .2 2 . R .
Acanthonchus sp. 2 24 1 5 1 2 t 1 o187 s 5 5
Paracenthonchus sp. 2 18 13 84 2 3 147 107 7 R . 73 5 1 o S 1 2 3 15 1 u 2 1 H
. Cyatholaisus sp. 4 1 1 2 19 1 28 7 9 2 2 2 st 5 3008 2 ou 4 1 t 2
Marylynnia quadriseta 3 1 N - R 1 1
Halichosnolaimus sp. 1 1 1310 1o % 2 1 N , s 41 2 sz 3 t t
Bathylaimus. sp. 2 3 2 1 1 3 2 2 1
Paratripyloides sp. 6 15 1 9 7 1
Tripyloides gracilis 1 S 5 3 2 2 1 3 1 .
Cytolaimiuw sp. 1 1 a ¢ N 3 2
Rhabdocoma sp. 1 i2 4 3 4 s 6 2 6 1 1 } 1 2
Oxystomina sp. 2 [ 1 2 s 1 1 1 3 1 2 i h 1
Halalnimus sp. 7 1 1 B 1 3 i 1 1
Anticona pellucida 1 24 1 1 1
Mesacanthion sp. 1 i
Viscosia sp. 1 u 106 24 2 8 3 119 3 132 2 3 8 37 o4 8 1 s 2 s 5
Viscosia sp. 2 23 2 25 7 . H > 4 3 703
Oncholaimus sp; 83 7 22 2 2 60 6 1 51 7 16 58 33 12 9 5 b z 1 ! B? 1 ': i ¢ si 1 ° ! ! ? » v ; 1 13 3 H 2 2 b 18 s
0. skawensis 1 17 - H 1 9 1 1
' 0. vesicarius 1 1 H 3 :
Belbolla sp. 1 1 L6 7 1
Eurystomine sp. . 1 1 i 1 3 1 2 8 2 : 15 5 3 . 1
Sympiocostoma Sp. o 1 » u N 4 13 2 1 . B
Unidentified 7 1 26 11 1 19 10 6. 37 25 7 2 16 1 4 4 2 2 15 17 4 22 1 4 1, 4 11 2 1 1 5 2 5 2 1
. - 8 2 1
Rhabditis marina 1 H H 17 2 1 1 1
. . : FHote that sach saapling time is mumbered {Collection mmber})and that at each sampling time

there ars thrés Qepths, 2,4 and 6 centimetérs from the sediment surface
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Appendix 6. Number of nematodes at Indian Arm (37, 38), Maple Wood

mud flats (33) and at Stevenson marsh (66) . =

s -

Genera 37-1 37-2 37-3 38-1 38-2 38-3 33-1 33-2 33-3 66
Leptolaimus 13 3 T2
Odontophora . ~ 1 : ‘

" Parascolaimus 4 ’ 65 20 -8 2
Siphonolaimus 1 , ,
Desmolaimus ‘ , 10 1 1
Terschellingia , 4
Linhomoeus . 4

- Diplolaimella 3 2 3 ,
Theristus I 11 27 12 - 12 - 6
Theristus IT ' A 5 -
Richtersia - - 1 :
Sabatieria A - ‘ 129" 78 6 273
pulchra: -~ - e

Chromadorid - 6 , T
Chromadorina 1 ) 56 4 1
Neochromadora - 3 1 '
Cyatholaimid 1 1
Marylynnia 3 34 15 4 108 @ 11 3
Tripyla ’ ' 49 17 :
Tripyloides 1 . . 4 1 . 4
Oxystomina - 1 ‘
Lauratonema 3 1

- Enoplus ’ : 66 61 6

— Oncholaimus ——— 36— 34 2 13 — 19- 10
0. vesicarius 1 .
Mononchus 4 l6- 19 ' 10
Desmoscolecid ) : 1
Tylenchid , . 5 . .8 , :
Prodorylaimium A 11 8 6

3

Unidentified 3 2 15 1
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