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In spite of the abundance of free-living nematodes in marine 

sediments and hence their %importance in benthic food chains, there is 
,- 

I 
no comprehensive study of these organisms' an the Canadian Pacific&, 

coast. 

This study examines the composition of the nematode fauna over 

one T e a m  two ifi t ~ = k i ~ t e s . -  I& Ldand and Belcarra Park near the 

m ? citty of'Vancouver; Nematodes were extracted from th sediment by 

?ievin; and centrifugation:techniqu&s and differences between the sites 
s . . 

,- - 
i examined in relation to the temperature, salinity, sediment grain size 

and organic carbon. f f 
d ' I' 

T 

A checklist of the nematode fauna is included. The nematode fauna 

at ,the two'sites is character ed by different morphological forms. While 5" 
Sabatieria pulchra and 

the Iona Island fauna, 

Tripyloide's graciliS are the major constituents of 

an abundance of the linhomoeids and monhysterids 
h 

charac<erizes the Belcarra Park sediments. ~aryl~nnia n. sp. from the 

famil?, Cyatholaimidae is described and the taxonomic- significance of 
C 

P 

hypodermal pores and punctations on the cuticle of' this family is 

2 

discussed. 

- 

The well sorted seqiments of Iona Island offer homogenous interstitial 
lr -. . < 2 -. 

- 
spaces fpr the'nemaiodes and have low numbers and few species of nematodes; 

* 



iv 

B 
The shel tered Belcarra Park s i te  has poorly sor ted  sediments and more 

. .organic carbon'and v i s i b l e  d e t r i t u s  associated with t h e  sediments. Here - - 
the  numbers of nematodes and nematode species  i s  high. A t  both s i t e s  

most of t h e  nematodes were found i n  the  upper 2cm of t h e  sediment and 

r e l a t i v e l y  few nematodes below 4cm. i 
P 

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

of a sample, were chosen f o r  de t a i l ed  inves t iga t ion  of t h e i r  seasonal 

flttctuatian_s. Species t h a t  a r e  epigrowth feeders and feed on algae ' 

1 -  

and diatomsY increased i n  numbers during the  summer and non-selective 

d e p p y t  feeders ,  such a s  ~ a b a t i e r i a  spp. were dominant i n  t he  winter.  
# 

The pa t t e rns  of these seasonal f luc tua t ions  a r e  discussed. 
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The marine meiofauna h a s  r e c e i v e d  i n c r e a s i n g  r e c o g n i t i o n  sdnce  

h a r e  (1442) i d e n t i f i e d  t h i s  d i s t i n c t  community o f  o rganisms  t h a t  p a s s  

t n r cugh  a 0.5-1.0 nm s i e v e .  . The importance o f  me io fauna l  o rganisms  as 

food, f o r  demersa l  f i s h  ana  shr imp of  commercial  impor tance  h a s  been 
- 

empnaslzea by h i l i s  (-1975) and S i b e r t  - e t  a l .  - - (1977) .  h h i l e  t h e i r  

biomass 1s o n l y  j$ ~ f ~ t h a t  o f  t h e  macrofauna, t h e i r  m e t a b o l i c  rate is f i v e  
$.  - 

\ ' 
t i m e s  t h a t  of t h e  macrofauna i n  t h e  s u b l i t t o r a l  s i l t y  sand  i n  

he igo iand  Eay ( L t r i p p ,  146gj .  Comparable f i g u r e s  have been p r e s e n t e d  

f o r .  O t h e r *  m k i n e  environments  and t h e  importance of mar ine  meiofauna 
, -  - * 
,' - p"' .- 

i s  e m p ~ ~ i ~ ~ e a  i n  a r ev i ew  by Ger l acn  (1971) .  

* 
F r e e - i i v i n g  mar inennematodes  are a major component o f  t h e  marine 

Geiofauna and l i e t j e n  (1466)  e s t i m a t e d  t h a t  t hey  compr ise  80% of t h e  

t o t a l  numbers and 601 of t h e  meiofauna l  biomass i n  a New England 

e s t u a r y .  They a r e  a l s o  t h e  most numerous organisms i n  t h e  ben thos  
' 1.- . . ... 
i 

- . from t h e  l i t t o r a l  t o  t h e  deep s e a  (McIntyre ,  1969) .  Eree l i v i n g  

nematoaes a r e ,  i n  f a c t ,  t h e  major  i n t e r s t i t i a l  component o f  t h e  

melobenthos as on ly  a few nematode s p e c i e s  are l a r g e  enough t o  be  

~wr~wers  . h a b i t a t  t ney  feed  on b a c t e r i a  and a l g a e ,  and s o  . 
In tn . , 

x r' are impor t an t  a s  pr imary  consumers in b e n t h i c  food  c h a i n s .  

l i n h ~ e  t h e i r  p a r a s 1  t i c  b r e t h r e n  f r e e - l i v i n g  marine nematodes have . 

r e c e i v e d  l i t t l e  r e c o g n i t i o n  and t n i s  i s  probably due t o  t h e i r  a p p a r e n t  

l a m  of economic impor tance .  Despi te  t h e i r  abundance i n  a l l  marine 



sediments only a  f e w  s t u d i e s  of neiobenthiq ecology have i d e n t i f i e d  

nematodes a t  t h e  s p e c i e s  l e v e l .  T h i s  may be a t t r i b u t e a  n o t  only t o  

t h e  time consuming and l a b o r i o u s  techniques-necessary  t o  e x t r a c t  

nematodes but  a l s o  t o  t h e  inadequate  taxonomy of t h i s  group (Eiope, 

14 71) .  Since  only  f r e e - l i v i n g  nematodes a r e  cons idered  h e r e ,  t h e  term- 
U .  

'marine nematodes' w i l l  be used h e r e a f t e r  with r e f e r e n c e  t o  t h i s  

group. 

93 &. 
' -43 Despl te  t h e  arawback o f  t h e  taxonomic d i f f i c u l t i e s  a convenient  

method f o r  i n v e s t i g a t i n g  t h e  e c o l o g i c a l  r e l a t i o n s h i p s  of nematodes was 

i n i t i a t e d  by k i e s e r  (1452) who c l a s s i f i e d  them i n t o  d i s t i n c t  feeding 

c a t e g o r i e s .  It is  based on c o r r e l a t i o n s  between t h e  morphology of t h e  

stoma and s c a t t e r e a  publ ished observat ions  on t h e 4 e e d i n g  h a b i t s  of 

t h e  nematodes and a s  fol lows:  

1 )  S e l e c t i v e  d e p o s i t  f eede no stoma o r  khen i t  is p r e s e n t ,  i t  is  

reduced s o  food by esophageal  suc>ion.  The 

\ group/lncludes some linhomoeids and axonolaimids . 
f 2) bnse lec t ive  depos i t  f eeders :  stoma with unarmed o r  c y l i n d r i c a l  

c a v i t y  and esophageal  a c t i o n  i s  supplemented with t h e  movement of l i p s  a 

and stoma. The group l n c l u d e s  comesomatids and t r i p y l o i d i d s .  

3)  Epigrowth f e e d e r s :  t h e  buccal  c a v i t y  has  t e e t h ,  rods  o r  p l a t e s  and 

food i s  scraped off  sand p a r t i c l e s  before  i n g e s t i o n  qr: t h e  c e l l s  a r e  

p ierced and t h e  c o n t e n t s  a r e  sucked out .  The group i n c l u d e s  t h e  

chromadorids, monnys t e r i d s  and linhomoeids . 
I 



4)  P r e d a t o r s  and Gmnivores: have te$ and p l a t e s  i n  t h e i r  b u c c a l  

c a v i t y .  The group i n c l u d e s  t h e  Gncholaimids and t h e  l a r g e  Enop l id s  

choanola imids  and s e l s c h i n e m a t i d s .  1 . 

Although k i e s e r  (19Q)  h a s  s i n c e  r e v i s e d  t h e  above . 
B 

c l a s s i f i c a t i o n ,  i t  st i l l  p rov ides  a u s e f u l  b a s i s  f o r  c l a d f y i n g  

nematode communities on t h e  b a s i s  of t h e  t y p e s  o f  food  t h e y  i n g e s t .  

C o u l l  (1970) and Marco t t e  and C o u l l  (1974) used t h i s  method t o  examine 
d f 

t h e  nematode p o p u l a t i o n s  o f  t h e  meiobenthos.  However, r e c e n t  work by 
I 

T i e t j e n  and Lee  (1477)  s u g g e s t s  t h a t  nematodes are ve ry  s e l e c t i v e  i n  

trle i n g e s t i o n  and d i g e s t i o n  of food.  hence,  i t  is n o t  s u f f i c i e n t  t o  . . 
e x t r a p o l a t e  f'rom the morphology of nematodes and t o  g e n e r a l i z e  a b o u t  

t h e i r  f e e d i n g  c h a r a c t e r i s t i c s  and d i s t r i b u t i o n  o f  t y p e s .  I n s t e a d ,  t h e  
1 

nematode f a u n a  must be c h a r a c t e r i z e d  by i + , s p e c i e s  compos i t ion  and 

t n e  s p e c i f i c  n u t r i t i o n a l  r equ i r emen t s  o f  i n d i v i d u a l  s p e c i e s .  

h o s t  e c o l o g i c a l  s t u d i e s  on  f r e e - l i v i n g  nematodes have been on 

s u b t l d a l  p o p u l a t i o n s  k h e r e  t h e r e 3 6 s  l i t t l e  d i u r n a l  env i ronmen ta l  

cnange due t o  t i d e s .  T h i s  is a re lac t ive ly  s t a b l e  h a b i t a t  and t h e  

s p e c i e s  compos i t ion  remains  s t a b l e  th roughout  t h e  y e a r  as was shown by 

.A 
harwick and buchanan ( 197 1 b)  i n  t h k t a r e a  '$f f  t h e  Northumberland Coas t  

of b r i t a i n .  L i t t o r a l  and sha l low wa te r  sed iments ,  however, are p a r t  o f  
P 

.1 

a f l u c t u a t m g  environment w i t h  i ts a s s d c i g t e d  changing 
- t .  

pr~ys ico-cnemica l  f a c t o r s .  I n t e r s t i t i a l  organisms i n  i n t e r t i d a l  

s e a m e n t s  a r e  in f ' luenced  by t h e  sediment  t h e y  i n h a b i t ,  i t s  water 



s a t u r a t i o n ,  temper t u r e ,  s a l i n i t y ,  oxygen, o r g a n i c  &tfittts and 4" 
f t h e  i n t e r a c t i n g  f a c t o r s  t h a t  i n f l u e n c e  t h e  

- l d a l  meiofauna have been d i s c u s s e d  e x t e n s i v e l y  i n  

L 

rev iews  (Delamare- D e b o u t t e v i l l e  ,1960; Swedma&,l964; J ans son ,  1968b; 
.-K\ \ * L 

' N c l n t y r e ,  1969) .  L7 . 

k. . 

The composition of' t h e  sed iment  is .one o f  =t%e most impor t an t  ?. 
f a c t o r s  a f f e c t i n g  t h e  i n t e r s t i t i a l  organisms and k a l l a c e  i n  a series 

o f  p a p e r s  and rev ikws  . ( eg .  1959, 1971 ) h a s  examined f u l l y  t h e  i n f l u e n c e  

of s e d i m e r ~ t  compos i t ion  on nematode behaviour .  The sed iment  p r o v i d e s  
r 

a medlum f o r  nematode movement and food a v a i l a b i l i t y  and a f f e c t s  t h e  
"'34 

physico-cnemical  n a t u r e  o f  t h e  environment d i f f e r e n t i a l l y  depending oh 

whether t n e  t i d e  is i n  o r  o u t .  

I n  h i s  s t u d i e s  o f  m r i n e  organisms kieser (1959b)  s t r e s s e d  t h e  

importance of s a n d  g r a i n  s i z e .  It de t e rmines  t h e  i n t e r s t i t i a l  s p a c e s  
U 

and, hence,  nematode g r a i n  s i z e  i s  c r i t i c a l  t o  organisms  

t h a t  s c r a p e  food o f f  a s  t h e r e  i s  a d i r e c t  r e l a t i o n s h i p  
e.2 

,between an ima i  s i z e  a n a  t n e  mcroo rgan i sms  on t h e  g r a i n  s u r f a c e  t h e y  

f e e a  on. In€ s i z e  and  n a r d n e s s  o f  sand  g r a i n s  a l s o  a f f e c t s  t h e i r  

n o r i z o n t a l  and v e r t i c a l  t r a n s p o r t  on a beach. The impor tance  o f  beach 

a r a i ~ g e  which is a f f e c t e d  by' pore s i z e  i s  d i s c u s s e d  by Jansson  

(1967) .  S i n c e  t n e  s l z e  of t h e  i n t e r s t i t i a l  s p a c e s  de t e rmines  t h e  s i z e  

of t h e  organisms inhabiting them, t h e  v a r i a b i l i t y  i n  s i z e  o f  t h e s e  

spaces  a s  de te rmined  ~y t h e  s o r t i n g  o f  t h e  sediment  w i l l  d e t e rmine  t h e  

d i v e r s i t y  cf o r g a n i s m  (hu l i r i g s  and Gray, 1976).  



A good r ev i ew  of  t h e  g e n e r a l  eco logy  of  marine nematodes is 

provided  by h i c h o l a s  (1976)  i n  h i s  book on f r e e - l i v i n g  nematodes.  

There have been o n l y  a few q u a n t i t a t i v e  s t u d i e s  o f  t h e  nematode f a u b  

i n  l i t t o r a l  h a b i t a t s .  The d i s t r i b u t i o n  o f  f r e e - l i v i n g  nematodes was 

examined by C a p s t i c k  (1955) i n  r e l a t i o n  t o  s a l i n i t y  i n - t h e  middle  and 

upper  r eaches  of t h e  E l y t h e  r i v e r  e s t u a r y  i n  England. While s t u d y i n g  ysp 

t h e  meiobenthos n e a r  hoods Hole,  Massachuse t tes ,  U . S . A . ,  Uieser (1960)  
, 

and k i e s e r  and Itanwisher ( , ~ 9 6 l j ~ ' n o t e d  nematode communties t o  be ' 

a f f e c t e d  by t h e  sed iment  and a l s o  recorded  some- s e a s o n a l  changes i n  

t h e  nematode f auna .  

k ing  (1560) r ecogn ized  t h r e e  d i s t i n c t  nematode @mmunities - 
i s o l a t e d  by p h y s i c a l  a s p e c t s  ,o f  t h e i r  environment i n  F l o r i d a  on t h e  

-- 

Gulf o f  hex i co .  The h o r i z o n t a l  and v e r t i c a l  d i s t r i b u t i o n s  o f  

nematodes in a Georg ia  s a l t  marsn on t h e  e a s t e r n  c o a s t  o f  t h e  U.S., 

were s t u d i e d  by Teal and k i e s e r  (1966) .  The v e r t i c a l  and h o r i z o n t a l  

a s s o c i a t i o n s  o f  nematode communities i n  an  i n t e r t i d a l  s a n d f l a t  i n  

North C a r o l i n a ,  U.S.A. are r e p o r t e d  by O t t  (1972) .  

T i e t j e n  (1969)  examined t h e  d i s t r i b u t i o n  and abundance o f  sha l low 

s u b t i d a l  meiofauna i n  two New England e s t u a r i e s  i n  n o n t h e a s t e r n  

D.S.A., w i t h  p a r t i c u l a r  r e f e r e n c e  t o  t h e  s i z e  and  s t r u c t u r e  o f  t h e  
* 

nematoce p o p u l a t i o n s .  The most d e t a i l e d  s t u d y  on t h e  s e a s o n a l  

f l u c t u a t i o n s  i n  t h e  compostion o f  t h e  nematode f auna  is  o f  Skoolmun 



t 

and Gerlach ( 1971) i n  t h e  Lreser e s t u a r y  o f  t h e  German B igh t .  The ~ r .  

v e r t i c a l  and h o r i z o n t a l  d i s t r i b u t i o n  of nematodes has been reported by 

B- 
P l a t t  (1971a,  1977b) from a n  i n t e r t i d a l  s a n d f l a t  i$ S t r a n g f o r d  Lough, 

b ,  

h o r t h e r n  I r e l a n d .  p . - 

& 

There aLk o n l y  a  few comprehensive s t u d i e s  on t h e  f r e e - l i v i n g  

marine nematodes o f  t h e  west c o a s t  o f  North America. They aqe from 

, Puget  Sound, Washington ( k i e s e r  ,.I 959a) , ana t h e  c o a s t l i n e  o f  Oregon 
X. 

..I 

Murphy,  l g b l ) ,  n o r t h e r n  C a l i f o r n i a  (Chitwood, 1960) and o f  s o u t h e r n  

~ a l i i o r n i a ~  and C e n t r a l  America (A l lgen ,  1947, 1951) .  Only two s h o r t  

t axoibmic  r e p o r t s  are a v a i l a b l e  from t h e  Canadian P a c i f i c  c o a s t ,  

namely t h e  r e c i e s c r i p t i o n  o f  Oncholaimus v e s i c a r i u s  (Nelson eJ 

a1.  ,197 1  ) and t h e  d e s c r i p t i o n  o f  a new s p e c i e s ,  Gnoplus a n i s o s p i c u l u s  - 
I 

( h e l s o n  e t  a l . ,  1922) .  however,  t h e r e  have been some i n v e s t i g a t i o n s  

%- ,. on f r e e - l i v i n g  marme nematodes from t h i s  a r e a  p o s s e s s i n g  eyespo t  
.p .*q'$ > . , - 

m L -* ~ ~ ~ ~ e ~ t s  ( B o l l e r u p ,  1973; b o l l e r u p  and Bur r ,  1971 ;- Bur r ,  1970; Burr  and -"*! 9:. 
c.i'B)-* 

Eurr ,1975;  and b u r r  and k e b s t e r , l 9 7 1 ) .  S ince  no comprehensive s t u d i e s  

a r e  a v a i l a b l e  f o r  t h e  ~ a n a d i a n  P a c i f i c  c o a s t ,  a pr imary purpose o f  cmy 

s t u d y  h a s  been t o  i n v e s t i g a t e  t h e  nematode component of' the meiofauna 

of t h i s  r e g i o n .  Ci 
, 

T h i s  s t u d y  e x a m i n e s ' t h e  composi t ion of  t h e  nematode f a u n a  o v e r  

one- yea r  a t  t k o  s i t e s  n e a r  Vancouver, B r i t i s h  Columbia, namely, 

b e l c a r r a ' P & k  and l o n a  I s l a n d .  A few q u a l i t a t i v e  samples  were t a k e n  
, , 

a t  o t h e r  s i t e s  t o  h e l p  de t e rmine  nematode s p e c i e s  d i s t r i b u t i o n .  



I n  o r d e r  t o  de t e rmine  the  r e a s o n s  f o r  q u a n t i t a t i v e  d i f f e r e n c e s ,  t h e  t 
A 0' 

sediment  g r a i n  s i z e  compos i t ion ,  o r g a n i c  carbon  c o n t e n t  o f  t h e  
' ' < I  

sed imen t s ,  and t h e  t e m p e r a t u r e  and s a l i n i t y  o f  s u r f a c e  water were -4s . 

determined.  S e v e r a l  taxonomic problems were encountered;  a n 6  i n  -- - 

a t t e m p t i n g  t o  r e s o l v e  t h e s e  I s t u d i e d  t h e  taxonomic s t a t u s  o f  t h e  more ' 

<., 

abundant  s p e c i e s .  I n  p a r t i c u l a r ,  I s t u d i e d  t h e  f a m i l y  Cyathola imidae ,  
i 

and i n c l u d e  t h e  d e s c r i p t i o n  o f  n . s p . ,  a new s p e c i e s ~ o f  t h i s  

fami ly .  I have a l s o  examined impor tance  o f  hypodermal 

p o r e s  'and p u n c t a t i o n s  i n  t h e  cya tho la imids .  
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Map of 

'8. l o c a t i o n  of the  

the Vancouver a r e a  of B r i t i s h  Columbia showing t h e '  

t h r e e  main sampling s i tes  (marked @ ) and of t h r e e  Y? 

supplementary sites *(marked 1-3) 





- A l l  samples were t aken  i n  t h e  a r e a  of Vancouver, E r i t i s h  

Coiumbia. The Iona  I s l a n d  and ~ t e i e s t o n  ma-rsh sites are exposed t o  - 

t n e  waters  cf Georgia S t r a i t .  She o t h e r  s i tes ,  i n  Eur>rard I n l e t  and 

~ n a i a n  Arm, a r e  part of a  s i n g l e  i n l e t  system t h a t  opens i n t o  t h e  -_ % 

(;eorgia strait (rg. i j . 

I n i t i a l l y ,  t h r e e  s l t e s  ifi 

f o r  q u a n t i t a t i v e  sampling (see 

t h e  g r e a t e r  Vancocver a r e a  ve re  chosen 

Fig. 1 ) :  

-" 
2% 1 ) .  lona  Islam: 123 15lk;49 lC1h, a  t i d a l  f l a t  f a c i n g  w e s t  

with a gen t ly  s l o p i n g  beach ( 2  degrees ) ,  south  of the  c i t y  of 

i a n c ~ u v e r .  kl tacugh it i s  i n  t h e  e s t u a r y  of t h e  E r a s e r  r i v e r  i t  has  ' 

jett ies on e i t h e r  s i d e .  They minimize t h e  i n f l u e n c e  of f r e s h  r i v e r  

water ,  a s  noted by hoos and Parkrnan (1974) ' t h e  k o r t h  A r m  j e t t y  and 

lona  islancl causeway and o u t f a l l  channel have e f f e c t i v e l y  prevented 

d i s p e r s a l  of seairnent from t h e  nor th  o r  south  i n t o  t h e  v-shapled 

s e c t i o n  of Sturgeon Lank off t h e  lona  I s l a n d  sewage p l a n t .  . .se&ments '3 

7 

nor tn  of t h e  causeway tend t o  be coa r se r  tnan t n o s e  immediately t o  t h e  

~ o u t n . ~  ?fie samples were t aken  on t h e  nor th  s i d e  qf t h e  j e t t y  a t  a 
3 

t l ae  l e v e l  of 7 fee t  above 0 t i d e .  The s i t e  of sampling was a 

depress ion,  apprriximately 50 meters  from the t e l eg raph  po les ,  which 

uap always covered with water .  %,: - 
2% 



- - - - - -- ---- - - - - A 

2). S t a n l e y  Park: 123 Obfk 49 l l f h ,  a sandy beach n e a r ' t h e  
- \ 

w u t h  of Eukrard I n l e t  t h a t  c o n t a i n s  t h e  d o c k - f a c i l i t i e s  o f  a major - 

p o r t .  The samples were t a k e n  a t  Coal Harbor w'here t h e  s l o p e  is 

someuhat s t e e p e r  than  t h e  beach at Iona I s l a n d  and t h e  a r e a  is h e a v i l y  

used f o r  r e c r e a t i o n a l  and educationa.1 purposes. The samples w e r e  

t a k a  on January 10, 1977 and harch 10, 1977. . 

3).  k l c a r r a  Park: 123 56'k,  49 19' h,  a s m a l l  westward f a c i n g  

beach of muday-sana wi tn  a 6 aegree  s lope  s i t u a t e d  i n  bedwell bay a t  

t h e  m u t n  of I n d i a n  arm, a deep water  f j o r d .  The saaphes  were taken  

a t  t h e  2.5 f o o t  t i d e  l e v e i  approximately 30 meters  n o r t h  of t h e  p i e r .  

It r e c e i v e s  mudh r e c r e a t i o n a l  usage and is  c l o s e  t o  a bed of  eel 

g r a s s ,  Zostera marina, wi th  some 'small kelp- beds  o f f  t h e  beach, which 

con ta in  some coarse  , g r a v e l s  and ~ r 0 k e n  s h e l l .  

Q u a l i t a t i v e  samples were taken on an +J & basis i n  t b e  

fo l lowing l i t t o r a l  and' s u b t i d a l  zones, i n  o r d e r  t o  determine t h e  range 

of neraatoae spec ies .  

1 l . i n d i a n  A r m :  122 5 Q f k  49 PBfN, a deep water f j o r d  a t  t h e  head 

of bur ra rd  I n i e t .  The samples were taken a t  low t i d e  nea r  t h e , p i l i n g s  

In t n e  s a n d f l a t  on February 15, 1977. 
- 

2l .Paple  kooa mud f l a t s :  129 54'k 45 16'k, a l a r g e  expoSed mud 

11at  c l o s e  t o  a srApyard on t h e  nor th  shore  o f  Eurrard  I n l e t .  The 



3) .Steves ton Marsn: 123 10'k 49 05'H, a marsh a d j o i n i n g  a n  open 

s a n d f l a t  on t h e  s o u t h  arm of t h e  F rase r  r i v e r .  The samples were t a k e n  

on t h e  north s i d e  of S teves ton  j e t t y  one week fo l lowing a n  o i l  s p i l l  

i n  a Steves ton cannery. The s i t e  of' sampling was approxi 'mte ly  80 

meters  from t h e  mid-point of t h e  j e t t y .  The d a t e  o f  sampling was - - 

4 ) . k u r r a r a  I n l e t :  123 If 'k, 49 18' h .  The samples were taken  by 
r 

. . . . b ~ a t  off J e r i c n o  beach in English Bay a t  approximately 6 fathoms on 

kovember, 1 4 7 t .  



Ectn E e l c a r r a  Fark and l o n a  I s l a n d  were chosen f o r  t h e i r  

a c c e s s i b i l i t y  and  a i f f e r e n t  p h y s i c a l  c h a r a c t e r i s t i c s  and were sampled 

a t  conven ien t  low t i d e s .  Three r e p l i c a t e  samples were t a k e n  a t  each  --- 

t i m e  i n t e r v a l  w i t h  a hand h e l d  p l e x i g l a s s  c o r e r s  ( i n t e h a l  d i ame te r  

4.Ucm. l e n g t h  P O c m . )  w i t h i n  a  one squa re  meter  quadra t  . Nematodes 
b 

uere e x t r a c t e d  from t h e  samples  by s i e v i n g ~ a n d  c e n t r i f u g a t i o n  

t echn iques ,  and p re se rved  f o r  subsequent  i d e n t i f i c a t i o n .  I n  a d d i t i o n ,  

t h e  s a l m i t y ,  t e m p e p t u r e ,  carbon c o t e n t  and sediment  g r a i n  s i z e  were 

Ehcn c o r e r  and  i t s  can ta ined  sample was t r a n s p o r t e d  t o  t h e  
- - -- - -  -- - - - 

l a b o r a t o r y  i n  a  c l o s e a  p l a s t i c  bag where t h e  c o r e  of sed iment  was 

siiced l n t c  t n r e e  Zcm s e c t i o n s  , s t a r t i n g  a t  t h e  upper  s u r f a c e  o f  t h e  

c c r e .  :Lie v c ~ u n e  c f  eacn  icm s e c t i o n  w a s  3 9 . 2 7 ~ ~ 1 3 .  The remaining 

sediment  was a s c a r d e d  as T i e t j e n  (1966) and p e r s o n a l  o b s e r v a t i o n s  

snc red  t n a t  455 of t h e  nematodes occu r  in t h e  upper  6 cm. In 

aad i tmi i ,  t h e  upper 4cn of t h e  sediment  were c o l l e c t e d  f o r  

Getemiritior: 01 they, CarDon c o n t e n t  and g r a i n  s i z e .  

i f i ~  s u ~ t l d a l  s a p i e s  were t aken  wi th  an Eckman g r a b  o p e r a t e d  from 

3 %at &?a t n e n  s ~ o s a n p i e a  upon r e t u r n i n g  t o  t h e  l a b o r a t o r y .  



The sediment was 

coarse  p a r t i c l e s  s u c h  

first  passed tnrough a l.Omm s i e v e  t o  remove 
P 

i 

as broken s h e l l  and o rgan ic  d e b r i s ,  and 

subsequent ly  through a 44u s i e v e  t o  s e p a r a t e  t h e  s i l t - c l a y  p a r t i c l e s  

+ B 

of $he sediment. Tbe m a t e r i a l  r e t a i n e d  on t h e  f i n e  sieve was washed 

i n t o  5Cml c e n t r i f u g e  t u b e s ,  cen t r i fuged  f o r  approximately 2mia a t  
\ 

1bOxg i n  an I n t e r n a t i o n a l ,  model hb c e n t r i f u g e ,  and t h e  superna tan t  

poured i n t o  a beaker .  The remaining.sediment was mixed with a 1:l sea 

water-Karo s y r u p  mixture  and shaken t o  d i s t r i b u t e  t h e  sediment (Tea l ,  

1460, Hopper and f ieyers,  1967). The sample was c e n t r i f u g e d  a t  180x 

g t s  f o r  2 1/2 min ana poured through a 44um s i e v e  together .  with t h e  

supernatant  from t h e  f i r s t  c e n t r i f u g a t i o n .  The organisms' r e t a i n e d  i n  

t h e  s i e v e  were w a s h e w f f  t h e  sieve.They were concen t ra ted  i n  s e a  

watt+, slowly hea ted  to  approximate3y-60 C t o  r e l a x  t h e  nematodes q d -  -- 

f ixed  i n  55 formalin-sea water .  

3)  Process ing * 

. - 
After  being l e f t  i n  t h e  f i x a t i v e  f o r  a t  l e a s t  24 hours ,  t h e  

nematodes were s e p a r a t e d  from o t h e r  components of  the  meiofauna by 
/' 

t r a n s f e r r i n g  them by hand i n t o  a glycerol-methanol mixture  . The 

metnanol evapora ted ,  and t h e  nematodes i n  t h e  remaining g l y c e r o l  were 

placed i n  a dehydra t ing  chamber i n  B P I  watchglasses u n t i l  needed f o r  

i a e n t i f  i c a t i o n  . 



Temperature and s a l i n i t y  measurements of t h e  surf 'ace  water  were 

taKen a t  t n e  s i t e  o f  sampling us ing a YSI Model 33 S-C-T meter. 

5)  Organic Carbon 

The pe r  c e n t  o r g a n i c  carbon i n  t h e  sediment was measured with a 

Perkin-Elmer model 240 Elemental analyzer .  The sediments were no t  

p r e t r e a t e d  a s  byers  et a. (1976) have shown t h a t  it i s  p o s s i b l e  t o  

r ecover  a h o s t  100% of t h e  carborP by t h i s  method. 

. 6 )  Sediment Gra in  S i z e  Analysis  

1 

The g r a i n  s i z e  of t h e  sediment; was determined by t h e  technique  of 

Luchanan (1964) .  25g of air-driedLsediment was mixed with 10ml sodium 

hexametaphos~hate  i n  a beaker and l e f t  f o r  24 h. It was then s ieved 

throtigh a 63u s i e v e  t o  remove t h e  s i l t - c l a y  f r a c t i o n  and t h e  remaining 

sediment was oven a r i e d  and weighed. The 

tnrough 0.105, 0.250, 0.5,  1.0, and 2.0mm 

r e t a i n e d  on each s i e v e  was weighed. 

sediment was then s ieved 

s i e v e s  and t h e  m a t e r i a l  

The r e s u l t s  a r e  expressed i n  ph i  u n i t s ; t h e  s t andard  u n i t  f o r  

express ion of g r a i n  s i z e s .  The percentage of sediments i n  each range 



of grain sizes k i a a  plat ted on a cumulative- per nnnt. T?IIPVF!- - -- - 

appendix 1 ) .  The s o r t i n g  of t h e  sediment was determined by t h e  

q u a r t i l e  d e v i a t i o n  (QD=(GC3-QD1)/2). It i s  t h e  degree o f  spread 

between t n e  s i z e  o f  sediments  comprising 75% of t h e  t o t a l  sediments 
a 

9 

and t h e  s i z e  of' sediments  comprising 25% of t h e  sediments,  d iv ided by * .  

two. The sediments wi th  a s m a l l e r  spread between t h e  q u a r t i l e s  a r e  . 
regarded a s  being w e l l  s o r t e d  while a l a r g e  spread i n d i c a t e s  a psorly. 

.". 
-sor ted  heterogenous sediment. 

7 )  S t a t i s t i c a . 1  Analys is  

A 3- leve l ,  nes ted  - a n a l y s i s  of var iance  %as performed us ing  a 

I I 
bkDF2V program'. S ince  t h e r e  were only two r e p l i c a t e  samples from Iona  

I s l a n a  i n  January,  t h e s e  samples'were no t  cons idered  and t h e  

corresponding ones froi B e l c a r r a  fa&' w e r e  e l imina ted  s o  as -to have - - 

equal  c e l l  s i z e s  (appendices  7 and 8 ) .  Log n+l t r a n s f o r m a t i o n s  were 
/ 

used a s  the  popula t ion  of  nematodes shows a contagious  d i s t r i b u t i o n  

and zero  va lues  were p resen t  i n  some samples. 



TUQN6U - - -- - - - - - - -- - - - - - - 

< 

1) Checkl is t  of  t h e  Nematode Fauna 
n 

i I 
The i d e n t i f i c a t i o n  o f  f r e e - l i v i n g  marine nematodes has  r ece ived  

l i t t l e  a t t e n t i o n  i n  e c o l o g i c a l  s t u d i e s  because of  t h e  d i f f i c u l t  t a s k  

of assimilating t h e  s c a t t e r e d  l i t e r a t u r e  and t h e  time consuming a 

process  of d e s c r i b i n g  such l a r g e  numbers o f  s u p e r f i c i a l l y  s i m i l a r '  

organisms. h e v e r t h e l e s s ,  a  thorough taxonomic survey was deemed 

necessary  i n  t h i s  work i n  o r d e r  f o r  t h e  e c o l o g i c a l  m a t e r i a l  t o  be more 

valuable .  The fo l lowing  c h e c k l i s t  is a record of t h e  nematodes found 

i n  my e c o l o g i c a l  s t u d i e s .  It a l s o  lists previous  r e c o r d s  of  t h e s e  

s p e c i e s  on. t h e  Pacif i q  Coast of North America a s  w e l l  a s  v a l i d  

synonyms. @Vera1 of t h e  s p e c i e s  were i d e n t i f i e d  only t o  genus ' 

. c 

because i n s u f f i c i e n t  specimens were a v a i l a b l e  f o r  mre+recise - - - -- --- -- 

i d e n t i f i c a t i o n .  For some of t h e  s p e c i e s  a d d i t i o n a l  taxonomic 

informat ion  i s  recorded,  and t h e i r  taxonomic s t a t u s  is discussed.  

The nematodes recorded and aesc r ibed  he re  a r e  c l a s s i f i e d  

according t o  t h e  system o r i g i n a l l y  proposed 6 Chitwood and Chitwood . 
-- - 

( 1950) and modif l e d  by Gerlach and Riemann (1973).  The Chitwood ' 

c l a s s i f i c a t j o n  is  t h e  most widely accepted one d e s p i t e  t h e  u s e f u l  ' . 
h i s t o r i c a l  p e r s p e c t l v e  and new taxonomic subd iv i s ions  proposed by ' 



Order  hnabdi  t i d a  -3 
t 

F-7' 
E ami ly  hhaba i  t i d a e  

fihabai tis Lu j a r d i n ,  1345 

fi. marina b a s t i a n ,  1865 - 

Pnirpriy , 19 6 1 , Gregon 
> 

Ciass kdenophorea f 
Graer Araeola imida  be  Coninck and Stekhoven, 1933 

Family Lep to l a imidae  Or ley ,  1860 

Subfamily Lep to l a iminae  Or l ey ,  1880 

v 
Lepto la imus  D e  ban ,  1676 

Family Axonolaimidae F i l i p j e v ,  1916 
%& 

Subfamily C i p l o p e l t i n a e  E i l i p j e v ,  19 18 

Araeolaimus De Pian, 18Su 

Length:3.2mm, esoph.:268u, t a i l : 1 6 8 u  

s p i c u l e  arc : 16Ou, s p i c u l e  chord : l4Ou 
f' 

ThKspec imen resemble  A. e l e g a n s  de  Man, 1883 n e c  S t e i n e r  

b u t -  s e t a l  l e n g t h  ( 1 3 . 0 ~ )  and arrangement  a r e  n o t  i n  

agreement  w i tn  that g i v e n  by k i e s e r ,  1954. I n  my specimen 

t h e r e  a r e  4 rows o f -  s e t a e  i n  t h e  a h t e r i o r  r e g i o n  ~ i t h  

9 of the a n t e r i o r m o s t  s e t a e  c l u s t e r e d  t o g e t h e r .  



/ 

ar rangement  

d e s c r i p t  i p n  

- ,  

Although the pigment s p o t  is d i s t i n c t  t h e  setal 

i n  my specimen is n o t  i n  agreement  w i t h  t h e  

b y - k i e s e r ,  1959. 
I - 

Axonolaimus 

A .  s p i n o s u s  - 

De Man, 1889 

( ~ u t s c h l i ,  1874) D e  Man, 1889 

syn  . Anoplostoma spinosum ~ u t s c h l i  , 1874 

Pdontophora  E u t s c h l i  , 1874 

. - c. p e r i t r i c h a  Wieser,, 1956 

k i e s e r ,  1459, kash ington  - 

P. pac i f  ica  ( ~ L l ~ g n ,  194-7) Timm, 1963 - h7- 
.L ,.'c 

..'L.x. .A ,- - *  - syn .  Odontophora p a c i f i c a  ~ l l ~ e / n ,  194f' - .e 
~ l l ~ ; n ,  195 1 ,  C e n t r a l  America 

Pa ra sco l a imus  h'ieser, 1959 

The s p i c u l e  shape  of  my specimens does  n o t  a g r e e  w i t h  

i 

t h a t  o f  e i t h e r  o f  t h e  two s p e c i e s  d e s c r i b e d  by Wieser,1959 

and t h i s  may, t h e r e f o r e ,  be a n  u n d e s c r i d  s p e c i e s .  



19 , 

Order Monhysterida F i l ipJeu  , 19 I 8  - - - - 
Family Slpholaimidae F i l l p  jev,  1918- p -  p-  -ppppp 

~ a r a t e r % c h e l l i n ~ i a  Kre i s  i n  Schuurmans-Stekhoven, 1935 

Siphonolaimus D'e Man, 1893 - - 

Solenolaimus Cobb, 1894 

Family Linnomoeidae F ' i l ip j ev ,  1916 

Subfamily Desmolaiminae G .  Schneider ,  1926 

Desmolaimus De Man, 1880 

D .  - zee land icus  De Man, 1880 

syn.  j. f enn icus  G .  Schneider ,  1926 
iR. 

Wieser, 1959 (syn.  - D. e longatbs ,  ~ l l & n ,  1935) 

A second Cesmolaimus sp .  could' bk -d is t inguished 

i n  t h e  December s a m p l e s f r o m E e 1 c a r r a P a r k  h u t  

no a t t e m p t  was made t o  i d e n t i f y  i t  f u r t h e r .  

Linhomoella Cobb, 1920 ' 

ketalinhomoeus D e  Man, 1907 

h.  s e t o s u s  Chitwood, 1951 - 

h i e s e r ,  1959, kashington 

L e n g t h : 3 ' . 5 k ,  esoph. : l93u, tai1:ZOOu 



T e r s c h e l l i n g i a  De Man, 1888 - - -- 

T.  l o n g i c a u d a t a  D e  Man, 1907 - 

?Y .. - 
Subfamily ~ l e u t h e r o l a i m i n a e  , Ger lach  and Riemann, 1973 

;a 

E l e u t h e r o l a i m u s  F i l i p j e v ,  1922 

s p i c u l e  1:65u,  gubernaculum:30u. 

T h i s  s p e c i e s  resembles  E .  stenosoma 

( b e  Man, 1907) F i l i p j e v ,  1922, r e p o r t e d  by 

k i e s e r  ( 1959) and ~ l l ~ 6 n  ( 1947) .  however,  based 

on i t s  l a r g e r  s i z e  and s p i c u l e  shape  it i s  

p robab ly  an  undesc r ibed  s p e c i e s .  

Subfamily Linhomoeinae F i l i p  j ev ,  1920 

D i d e l t a  Cobb, 1920 

Linhomoeus b a s t i a n ,  1965 

Length:2.70mm, esoph.:233u, t a i l : 1 7 3 u ,  

s p i c u l e  1 . :60u ,  gubernaculum:35u, 12 c e r v i c a l  setae 

Paral inhomoeus De Man, 1907 

P .  bucu len tus  ( k i e s e r ,  1956) Ger l ach ,  1963 - 

k i ~ s e r ,  1954, kash ington  



C y l i n d r o t h e r i s t u s  Wieser,  1956 

C .  ecphygmatus ( k i e s e y  , 395912 - 
r 

syn  . T h e r i s t u s  ( ~ y l i n d r o ~ h e r i k u s  ) ecphygmatus 

h i e s e r ,  1959, kashington 

C .  res imus  ( k i e s e r ,  1959) - 
- 

syn .  T h e r i s t u s  ( C y l i n d r o t h e r i s t u s )  res imus  Wieser,  1959 

Murphy, 1966, C h i l e  

D i p l o l a i m e l l a  ~ l l ~ g n ,  1929 

Meso the r i s tus  k i e s e r ,  1956 

h.  c i r c u m s c r i p t u s  ( k i e s e r ,  1959) - 
- -- - - - 

syn .  T h e r i s t u s  (Meso the r i s tus )  c i r c u m s c r i p t u s  

konhys te ra  b a s t i a n ,  1865 

h.  r e f ' r i ngens  b r e s s l a u  and Schuurmans-Stekhoven - 

- 

Paramonohystera S t e i n e r ,  1916. 



3. g e r l a c h i  k i e s e r ,  1959 . 
-. % * 

Wieser, 1959, kasnington 

T h e r i s t u s  E a s t i a n ,  1665 

T.  modicus k i e s e r ,  1956 - 

- - *-- 

Ther i s  t u s  s p  . 1 

Th i s  s p e c i e s  can be d i s t i g u i s h e d  by t h e  p resence  of  a long 

t h i n  t a i l  and t h e  l a c k  of prominent l i p s  c h a r a c t e r i s t i c  

'of T h e r i s t u s  s p .  

4 -  

T h e r i s t u s  s p . 2  . - -  
- 

This  s p e c i e s  is shor tqr 'and has  c h a r a t e r i s t i c  stoma 
i 

Subf amily Rhyqchonema time D e  ~ o n i i ~ c k y  1965 

Rhynchonema Cobb, 1920 



t a i l  1. 244u u 223u 227u 244u . .. 
- A  : 

F ~ X .  wiatk 33fu 7f8u - mu 96u 86u 

Stoma i. 5 4 ~  4 t u  42u 3bu 48u 

Sp icu ie  arc 
. 

hiph id  of a d u l t s  is i n  mid-ouccal c a v i t y  r eg ion  

bu t  in j u v e n i l e s  it occurs  be$ow buccal  c a v i t y .  
-h 

\ 

my specimen do n o t  resemble 5. p e n i c i l l u s  va r .  pug - e t e n s i s  

h i e s e r ,  1555, t h e  only s p e c i e s  of t h i s  genus recorded from 

Grder Lesmoaoridas Ije Coninck, 1965 

F a i y  Aponchiidae Gerlach,  1463 

Family L e s m a o r l a a e  ~ i l i p  jev, 1922 

S u b f a i l y  k ic ro la iminae  h ico le tzky ,  1455 

Hicrolairpus k ban, 3 i B Q  

h. a e n t a t u s  ~ l i & n ,  1935 - 

k i e r e r ,  1955, hashington 



honoposthla Le h n ,  lbb9 

h .  c ~ s t a t a  ( E a s t i a n ,  1 ~ 6 5 3  - 

s y n .  

s y c .  

syn, 

syn.  

syn. 

syn. 

syn . 

sy n'.. 

syn . 
E Y E .  

L p i l i p h e r a  c o s t a t a  Eas t i an ,  1665 

b n o p o s t h i a  c o s t a t a  subsp mediterranea Schulz, 1435 

Hmowstxia a p i c u l a t a  Cobb, 1630 

F&nopcstnia ch inens i s  S t e i n e r ,  1521 

&nopostLia c ~ n s t r i c t a  C i t l evsen ,  19 16 ' 

b n o p o s t h i a  l o r l c a t a  Kreis ,  1429 

h n o p o s t h i a  metamediterranea nom nov p ro  honoyis th ia  

medi t e r r a n e a  Stekhoven, 19 50 

b n o p o s t h i a  mediterranea Stekoven, 1550 

F&nopos t n i a  minor Schulz , 1932 

h i e s e r ,  1 4 5 5 ,  kasnington . 

hli&, 1547 ,  1951, Central America 

htrpriy , 14 6 1, Gregon 

Fami ly  f i i c n t e r s i i a a e  Kreis, 1429 

Fiichtersia S t e i n e r ,  1516 



Crder Chromadorida F i l i p j e v ,  1434 
- -- -- - - 

pp-p- - ,-- 

Family Comesoma t i d a e  F i l i p  jev, 

. - Subfamily S a b a t i e r i i n a e  F i l i p j e v ,  1934 

S a b a t i e r i a  Rouv i l l e ,  1403 .. 

-5. - americana l i m m ,  1552 

k i e s e r ,  1959, kasnington  

S. ancudiana  k i e se r , '  19540 - 

S. ap .  - 

Length t o  vu lva  l.49nm 1.27mm 

S e t a  i. 1 5 . 6 ~  1 2 . 6 ~  1 6 . 0 ~  1 6 . 0 ~  
- - - 

hax. hidtf i  BOLA 6 7 ~  9 6~ 4 5 ~  

S p i c u l e  a r c  10Gu 7 t h  
0 

a 31.60 40.00 32.08 59.37 

My specimens do not  ag ree  wi th  k i e s e r ' s  (1959) d e s c r i p t i o n  

of 2. j u b a t a  which t h i s  s p e c i e s  c l o s e l y  resembles.  

The s p i c u i e s  a r e  more  a rched  i n  my Specimen adtZZ 

apopnys e s  of t h e  gubernaculum are snorter. T m - g r e m  

s i z e  of t h e s e  specimen sugges t s  t h a t  t h i s  may b e . a n  

unaescr ibed  s p e c i e s .  



Subfamily'Euchromadorinae Gerlach and hiemann, 1973 

' syn .  Aphanolaimus p u l c h e r  G .  Schne ide r ,  1906 
i 

syn.  P a r a s a b a t i e r i a  v u l g a r i s  de Man, 1407 

syn.  S a b a t i e r i a  v u l g a r i s  de Coninck and Schuurmans- 

Steknoven,  1933 . 

syn .  P a r a s a b a t i e r i a  c l av i cauda  F i l i p j e v ,  1918 

1 syn .  S a b a t i e r i a  c lav ica t tda  f F i l i p j e v ,  1918) ? a & b ~ ~ ~ v ,  W2!3 . * 
-2. '5% 

.%. syn.  P a r a s a b a t i e r i a  punc t a t a  Kreis, 1924 

syn.  S a b a t i e r i a  p u n c t a t a  (Kreis, 1924) S~huurmanS- 

Stekhoven,  1935 

Family Chromadoridae F i l i p  j ev ,  19 17 

Subfamily Chromadorinae F i l p j e v ,  1917 

Chromadorina F i l i p j e v ,  W18 

C .  ~ermanica ( ~ G t s c h l i i ,  1874) kieser,  1954 - e* 

k i e s e r ,  1459, hashington  

h e l s o n  e t  a l . ,  1971, b r i t i s h  Columbia 

Euchromadora fie Man, 1886 

- . Subfamily hypoaonto la iminae  D e  Coninck, 1965 

D e n t i c u l e l l a  Cobb, 1933 



Innocuonema l n g l i  s,  1969 

I .  c l i v o s u m  ( k i e s e r ,  1959) I n g l i s ,  1969 - * < 
'Z 

.-, 

s y n .  Graphonema c l ivosum k i e s e r ,  1959 

k i e s e r ,  1959, h a s h i n g t o n  

Neocnromadora h i c o l e t z k y ,  1924 

N .  a p p i a n a  k i e s e r ,  1959 - 

k i e s e r ,  1959,  h a s h i n g t o n  

S p i l o p h o r e l l a  F i l i p j e v ,  1917 

S. pa radoxa  (Le Man, 1888) F i l i p j e v ,  1917 - 

A l l g e n ,  1947, C e n t r a l  America 

kieser, 1959, k a s h i n g t o n  

Family  Cya t n o l a i m i d a e  F i l i p  j e v  , 19 18 

Subfami ly  h e o t o n c h i n a e  k i e s e r  and  Hopper ,  1966 . - 
Neotonchus Cobb, 1933 

Subfami ly  Pomponematinae G e r l a c h  and Hiemann, 1973 

~ o m ~ 6 n e m a  Cobb, 1917 

Subfami ly  P a r a c a n t h o n c h i n a e  De Coninck,  1965 

A c a t h o n c h u s  Cobb, 1520 

A .  ( S e u r a t i e l i a )  L i t l e v s e n ,  1427 - 



- - -- -- A 

Paracanthonchus  Micole tzky ,  1924 

Paracanthonchus  sp.1- a t  Iona  I s l a n d  

T h i s  s p e c i e s  can  be d i s t i n g u i s h e d  by t h e  p re sence  o f  4  

p r e a n a l  supplements ,  s h o r t  s t o u t  body shape ,  

and  t h e  c l o s e l y  spaced  row of l a t e r a l  mod i f i ed  

' p u n c t a t i o n s .  

Paracanthonchus  sp.2- a t  B e l c a r r a  Park 
b 

This s p e c i e s  has  a  l ong  t a i l  and 4 ,minute  pre-  

a n a l  supplements  . 

SuDf amily Cya tho l a iminae  F i l i p  j e v ,  19 18 

cya  t ho l a imus  E a s t i a n ,  1865 

~ l a r ~ l y n n i a  

Mary l y n n i a  

n .  s p .  (see d e s c r i p t i o n  i n  n e x t  s e c t i o n )  

q u a d r i s e t a  ( k i e s e r ,  1954) Hopper, 1977 

syn .  Long icya tho la inus  q u a d r i s e t a  k i e s e r ,  1954 

syn .  b r i l y n i a  q u a d r i s e t a  ( k i e s e r ,  1954) Hopper, 1972 

Family Chonio la imiaae  Stekhoven and Adam, 193 1 

ha l i choano la imus  De  Man, 1686 
B 



- - - - 

Order  Ensp l ida  h i l i p  j e v ,  1929 

- - -- - - - -- - - - - - - - -- - - 

Family T r i p y l i d a  De Man, 1676 

Subfamily P r i p y l i d i n a e  De han,  1876 ? i 

~ e n ~ t n  

Esoph 

T r i p y l a  - B a s t i a n ,  1865 

1 - 

Family T r l p y l o i d i d a e  F i l i p j e v ,  1918 

ba thy la imus  Cobb, 1894 

B. t a r s i o i d e s  k i e s e r ,  1959 - 

1.51rnrn 1.47mm 1.71mm 1.65mm 

SOOu 225u 266u 400u 

hax. width  5 3  46u 86u 

Stoma 1. 2 5 . 6 ~  2 2 . 4 ~  2 5 . 6 ~  2 2 . 4 ~  

L .  t o  vu lva  

kieser , 1959, k a s n i n g 7 0 n  - - 

b a t n y l a  m u s  sp .  

a@ 

P a r a t r i p y l o i d e s  Stekhoven, 1950 

' l r l p y l o l d e s . I i e F i a n ,  1886 
d 

a 3 

1. g r a c i l i s  ( D i t l e v s e n ,  1918) F i l i p j e v ,  1927 - 
u, ' 

-2 



Family Tref u s i i d a e  Ger lach ,  

Subf-amily T r e i  u s l i n a e  Ger lach ,  

Cytolaimium Cobb, 1920 

Rhabdocoma Cobb,. 1920 

Family Oxystominidae Chitwood, 1935 ( F i l i p j e v ,  1918) 

Oxystomina E i l i p j e  

2 
i 

h a l a l a i m i n a e  De Copinck, 1965 
I 

h a l a l a i m u s  D e  han ,  1888% 

subgenus  h a l a l a i m u s  De han ,  1888 

Subf ami l y  

L. pug - i u n c u l u s  k i e s e r ,  1959 

Length:1.70mm, esoph.:138u, t a i l : 1 4 7 u ,  

hax.  w id th :5 lu  

az33.13,  b=12.30, c=11.50 , 
* **. 

k i e s e r ,  1959, hash ington  

Family Anticomidae F i l i p j e v ,  1918 
t 

Anticoma B a s t i a n ,  1665 
-- 

- A .  p e l l u c i d a  B a s t i a n ,  1865 - 7 



Family Enoplidae Dujardin ,  1845 

Subfamily Oxyonchinae D e  Coninck, 

Oxyonchus F i l i p j e v ,  1927 *- ' 
u 

hesacanthion F i l i p  jev,  1927 

-- --A 

Subfamily Enoplinae Dujardin,  1845 

E. a n i s o s p i c u l u s  Nelson e t  a l .  1972 - -- -- 

Nelson gt al. , 1972, b ~ i t i s h  Columbia 

Family ~ n o p l o s  toma t i d a e  Gerlach and Riemann , 

Anoplos toma b u t s c h l i  , 1674 

ppp-p---p -- 

Family Oncholaimidae F i l i p j e v ,  1916 

Subf a n i l y  Oncholaimell inae De Coninck, 1965 

Viscos ia  De Man, 1890 

Viscos ia  sp.1 

Th i s  s p e c i e s  can be d i s t ingu i shed  by i t ' s  , 

t a i l  and s h o r t  i n d i s t i n c t  cepha l i c  s e t a e .  

long t h i n  

c e p h a l i c  s e t a e .  



S u b f a m i l y  Onchola iminae  F i l i p j e v ,  1916 

Oncholaimus Du j a r d i n ,  1845 
I a 

0 .  a p o s  t e m a t u s  k i e s e r ,  1959 - 

Timm and  Hackney, 1969,  C a l i f o r n i a  

k i e s e r ,  1959,  Washington 

0. b r a c h y c e r c u s  De Man, 1889 - 

k i e s e r ,  1959,.  k a s h i n g t o n  

6. s k a w e n s i s  D i t l e v s e n ,  1921 
.. 
l- . 

C h ~ t w o o d ,  1960,  C a l i f o r n i a  
A. 

* Nelson  et a l . . , 1 9 7 i ,  B r i t i s h  Columbia 

B o l l e r u p  and  b u r r ,  1971, B r i t i s h  Columbia 

0 .  v e s i c a r i u s  ( k i e s e r ,  1959) Rachor ,  1969 - 

Nelson et a 1 . , 1 9 7 1 ,  B r i t i s h  Columbia 

b u r r  and k e b s t e r ,  1971, B r i t i s h  Columbia 

k i e s e ~ ?  '1959, k a s h i n g t o n  

s y n .  Oncholaimium v e s i c a r i u m  k i e s e r , 1 9 5 9  

Family  M c n e l i d i i d a e  F i l i p  j e v ,  ' 19 18 

~ i i b f ' a m i l y  E u r y s t o m i n i n a e C h i  twood 1945 (P i l i p  jev,  

- 
# 

E e i h t k -  

s y n .  E o l b e l l a  Cobb, 

B o l b e l l i a  G e r l a c h  and Riemann, 



- Eurystomina F i l i p j e v ,  1916 - 
C. 

Subfamily Enche l id i inae  F i l i p  jev,  19 18 

Symplocos toma Bas t i a n ,  18 65 

Family kononchidae F i l i p  jev ,  1934 

Mononchus Bas t i an ,  1665 

syn.  Dioncholaimus Kreis ,  

Family Yrodorylaimidae ~ n d r i s s ~ ,  1969 

Prodorylaimium sp .  

Th i s  s p e c i e s  could n o i ' b e  placed with Prodorylaimus 

r i o n e n s i s  Gerlach,  1954 because p r e a n a l  supplements 

of  t h i s  s p e c i e s  begin before t h e  s q l e s  and a r e  
cs 

continuous.  My specimens - d i f f e r  from h e  two desc r ibed  

s p e c i e s  of  Prodorylaimium by t h e  presence of  more numerous 
- 

(16-17) p reana l  supplements, t h e  s h o r t e r  d i s t a n c e  between 

t h e  anus and t h e  last  supplement and t h e  s h o r t e r  

t a i l .  Th i s  may the re fo re  be an undescribed s p e c i e s .  

( p e r s o n a l  COT, Andr;ssy t o  B. Iiopper) .. 



2)  b e s c r i p t i o n  of Marylyrrnia n .  s p .  - - 

The o r d e r  Cihromadorida i s  r e p r e s e n t e d ,  i n  my c o l l e c t i o n ,  by 

s p e c i e s  from a l l  o f  its f a m i l i e s ,  namely, t h e  Comesomatidae, 

Cya tho l a imidae ,  Choanolaimidae and Desmdor idae .  The c y a t h o l a i m i d s  

a r e  r e p r e s e n t e d  i n  my c o l l e c t i o n  by f o u r  s p e c i e s ,  Marylynnia  

q u a d r i s e t a  k i e s e r ,  Paracanthonchus  sp .  1 ,  Paracanthonchus  G p .  2 ,  and 
L 

W y l y n n i a  n.  sp , ,&.  q u a d r i s e t a  and Paracanthonchus sp .2  were 

-0 
prominent  i n  t h e  b e l c a r r a  Park sed iments  and Paracanthonchus  sp .1  was 

p r e s e n t  a t  I o n a  I s l a n d .  h a r y l y n n i a  n .sp.  was r eco rded  from t h e  

s u b t i d a l  s ed imen t s  i n  b u r r a r d  I n l e t .  

B 

On i n i t i a l  o b s e r v a t i o n ,  a l l  t h e s e  cya tho la imids  appeared  t o  be 

very  similar i n  h a v i n g ' a  prominent d o r s a l  t o o t h  and m u l t i s p i r a l  amphid 
6 . * 

and t h e y  were i d e k t i f i e d  a s  Marylynnia sp .  However, t h e  genus  
I 

Paracanthonchus can be s e p a r a t e d  from t h e  genus  Mar-ylynnia- by t h e  

presence  of t u b o i d  supplements  r a t h e r  than ' the cup-shaped supplements  

c h a r a c t e r i s t i c  of t h e  genus  Marylynnia.  Fur theremore ,  members o f  t h e  

genus k a r y l y n n i a  have  wel l -developed c u t i c u l a r  pores .  

The genus k a r y l y n n i a  hopper ,  1977, is d i s t i n g u i s h e d  from 

~ o n g i c ~ a t n o l a ~ u s ,  h c o l e t z k y  ,1924 by t h e  prominent  d o r s a l  t o o t h ,  a 

s n o r t e r  t a i l  and t h e  o r i e n t a t i o n  of  its pore  slits i n  a t r a n s v e r s e  

p lane .  The p o r e s  o f  Longicyatholaimus sp .  are a l s o  l a r g e r  i n  s i z e  

than t h o s e  o f  E a r i l y n i a  s p .  S ince  t h e s e  p o r e s  and p u n c t a t i o n s  are 



presen$  i n  t h e  Cya tho la imids ,  Chromadorids and a  few o t h e r  f r e e - l i v i n g a  s 

- -- -- -- - --- 
marine \nematodes, t h e s e  f e a t u r e s  w i l l  be used h e r e  t o  h e l p  d i s t i n g u i s h  

k a r y l y n h i a  n.sp.  from o t h e r s .  

I 

- - 

Taxbnomic b e s c r i p t i o n  + 

- - 

L - 

k i t h  c h a r a c t r i s t i c s  of  genus  Marylynnia Hopper, 1977, 
Y , --- 

hopper ,  1972. C u t i c l e  th ickened  a t  a n t e r i o r  end ,  withqprominent  

c u t i c u l a r  p u n c t a t i o n s .  Annula t ions  n o t  d i s t i n c t  u n t i l  mid-esophageal 

r eg ion .  

s t a r t i n g  

c l u s t e r ,  

( n=10) .  

The male 

25-36 l a t e ra l  modi f ied  p u n c t a t i o n s  ( L M t s )  i n  c l u s t e r  

a b o u t  50um behind head.  No d i s c e r n i b l e  p a t t e r n  w i t h i n  

b u t  plak.&ent o f  LMPts simiLar i n  a l l  t h e  specimens examined - 
. . *. 

A row' o f  10-12 LhPt s i n  preana l -caudal  r e g i o n  o f  bo th  sexes .  

h a s  no f u r t h e r  LMPts b u t  t h e  female h a s  s h o r t  rows wi th  3-4 

pores  a  s h o r t  d i s t a n c e  a n t e r i o r  and p o s t e r i o r  t o  t h e  vu lva .  I n  both 
-- - - - - - 

s e x e s  t h e r e  are 10 c e p h a l i c  s e t a e  (6+4) of' unequal  l e n g t h ,  s p i r a l  

amphids wi th  4  c o i l s .  The d o r s a l  t o o t h  i s  prominent and t h e r e  a r e  2 

p a i r s  s u b v e n t r a l  t e e t n . .  Females didelphic. .  Male and female  t a i l  

conoid wi th  p o s t e r i o r  h a l f  a t t e n u a t e d .  

I n  t h e  f o l l o w i n g  q u a n t i t a t i v e  d e s c r i p t i o n ,  a l l  v a l u e s  a r e  i n  

micrometers  u n l e s s  o t h e r w i s e  s p e c i f i e d  and t h e  means f o r  each  s e x  a r e  
.* 

based on f i v e  specimens. Wherever p o s s i b l e  each  v a l u e  FS p r e s e m e d  a 3  

t h e  meants. d .  and Me m e  i nc luded  i n  &h&es. The d a t a  on &. 

complexus a r e  based on 1  female pa ra type  U S N M  #43418 and 2  male 
,. #& 

pa ra types  bShh #43410 and #J+3412. 



, 
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Pig.2r&A Mary lynnia n. sp. 2a. La te ra l  view of q x  f d l e  showing body shape. 

2b. La te ra l  v i e w  of head showing amphid, dorsal tooth and paixed subventral 

teeth. 





Distance anterior end to amphid:2.0i0.9(1.3-2.6) (n=5) 

hiatn at aphid: 25.?+l.7(2IrIr7-28.6) 

Head diameter a t  anterior extrernity:25.4*0.9(24.7-26.0) (n=2) 

kmphid wldth/Doay width at amphid:0.37tO.O5(0.~-0.42) 

140. cephalic setae:10(6+4) 

Length cephalic setae:6.2*0.6( i' .2-6.5) 
Lengtn aterior ena t o  vulva:1.01i0.06(0.94-1-07) 

Tail length:236.6i18.11214-263) 
- - 

a=12.64.4 b=7.ii0.6 c=4.&0.69 
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- 1  

Fig.  3.  Marylynnia n. sp .3a .  S p i c u l a r  appara tus  of male 

3b. Gubernaculum of male 

e 





Male lsig, 32 

Esophageal ier~gth:S42tS8(256-327) 

h s t a n c e  anterior end  t o  amphid:3.9+3.7(1.3-6.5) (n=2)  

krdtn at ampnid:25.i*1.7(23.4-~7~31 

head a i m e t e r  a t  anterior extremity:24.?i1.6(23.4-26.0)(n=S) 

5 cup-srapea p r e a n a l  s ~ g p l e m e n t s  present. 



hary lynn ia  n .sp .  i s  most c l o s e l y  r e l a t e d  to&. complexus 

( k a m i c k ,  1971) hopper, 1977 because they both have a c l u s t e r  of LMPfs 

i n  t h e  mid-esophageal region.  However, i t  is d i s t i n g u i s h e d  from&. 
f 
:-/ 

complexus by having t n e  c h a r a c t e r i s t i c  c l u s t e r  of Lh~ls l i m i t e d  t o  t h e  

mid-esophageal r eg ion  and l a r g e r  i n  s i z e  here than elsewhere on t h e  

oody. omplexus, however, has  54-56 LMPf s i n  t h e  mid-esophageal 

region s t a r t m g  49.4*9.0(39.0-54.6)um behind t h e  head and extending 

f o r  li0.9i11.lt110.5-132.6)um. There a r e  aLso 73-16 L W f s  on t h e  t a i l  

arranged c l o s e  t o g e t h e r .  &. complexus has 6-10 very s m a l l  hypodermal 

pores  i n  t h e  esophageal  r eg ion ,  9 i n  t h e  vu lva r  region and 2 on t h e  

t a i i .  



The ' po res '  ref e r r e d  t o  h e r e  appear ,  under l i g h t  microscopy, a s  

c l r c l e s  o f  varying s i z e s  and shapes amongst t h e  punc ta t ions  which 

appear a s  d o t s  i n  s e v e r a l  chromadorids. L i t t l e  a t t e n t i o n  has  been 

g iven t o  t h e  t y p e  and number of  pores  i n  r e l a t i o n  t o  s p e c i e s  

- i d e n t i f i c a t i o n .  €be reason for t h i s  l a c k  of u t i l i z a t i o n  i n  taxonomy 

could  be t h e  d i f f i c u l t y  of d i s t i n g u i s h i n g  t h e  d i f f e r e n t  types  a t  t h e  

normal resolution of  t h e  l i g h t  microscope. The l ack  of complete d a t a  

on t h e  p o r e s  nas minimized t h e i r  i n c l u s i o n  i n  s t a n d a r d  taxonomic 

d e s c r i p t i o n s .  hence, t h e i r  va lue  i n  taxonomy h a s  n o t  been f u l l y  
f 

r e a l i z e d .  

Slnce t h e  e a r l i e s t  r ecord  o f  p0re.s by Bast ian  i n  1865, s e v e r a l  

taxonomic papers  have recorded t h e  p resence  of  pores .  B a s t i a n  ( 1865)- 
& 

recorded t h e i r  presence  i n  va r ious  nematode s p e c i e s  and t h e  

d i f f e r e n c e s  he noted sugges t  t h a t  t h e  number of pores  v a r i e s  wi th  

s p e c i e s .  Chltwooa and Chitwooa (1950) descr ibed pores ,  i n  both t h e  

Enoplida and Chromadorida, a s  t h e  openings of  two s u b l a t e r a l  rows of 
'I 

u n i c e l l u l a r  g l a n d s  s i t u a t e d  i n  thk l a t e r a l  chords.  They a l s o  noted 

t h a t  t h e s e  g l a n d s  occur only i n  t h e  Apnasmidea. ~ u c h = p o r e s  a r e  no t  

conf lnea  t o  trie Cyathofa in idae  ou t  have been desc r ibed  a l s o  fram th& 

~ u r y s t o m i n i d a e  (hopper,1970) and 

1 9 7 ~ 1 .  Schuumans-Ste~hoven and 

d i s t r i b u t i o n  and number of. pores  

t h e  Desmodoridae (Hopper and Cefa lu ,  

Teunissen (1438)  recorded t h e  

i n  P lec tus  granulosus .  however, the  
1 



Cyatnola imidae  i s  the  o n l y  f a m i l y  of marine nematodes i n  which 
pp . - - -~ -- - 

hypodermal p o r e s  have been c o n s i s t e n t l y  r eco rded  and i n ' w h i c h  t h e i r  

s t r u c t u r e  h a s  been t h e  s u b j e c t  o f  i n v e s t i g a t i o n .  

I n g l i s  (1963)  was t h e  f i r s t  pe r son  t o  d e s c r i b e  c u t i c u l a r  po re  

s t r u c t u r e s  i n  d e t a i l  and h e  compared them t o  t h e  lcampaniform-typel 

o rgans  which a c t  as p r o p r i o c e p t o r s  i n  i n s e c t s .  he d e s c r i b e d  two t y p e s  

of' p o r e s :  a n  ovo id  t y p e  w i t h  a t r a n s v e r s e  s h e e t  o f  c u t i c l e  ( type-1)  

and a  c i r c u l a r  t y p e  w i t h  a r a i s e d  c e n t r a l  dome ( type-2) .  S i n c e  t h e n  

the two t y p e s  sf p o r e s  have been referred t o  as h - y p d e w a l  p o k s  and 

l a t e r a l  modi f ied  p u n c t a t i o n s  (LhP t s )  r e s p e c t i v e l y  by s e v e r a l  a u t h o r s .  

hypodermal p o r e s ,  which appea r  a s  p o r e s  w i t h  a t r a n s v e r s e  s l i t ,  occu r  

i n  up t o  12 l o n g i t u d i n a l  rows around t h e  c i r cumfe rence  of' t h e  body. 

The most prominent  a r e  t h e  two s u b l a t e r a l  rows s i t u a t e d  i n  t h e  r e g i o n  . 
of t h e  l a t e r a l  c h o r d s .  Kormally,  t h e  hypodermal p o r e s  i n  t h e s e  rows 

- 

a r e  spaced  un i fo rmly  throughout  t h e  body l e n g t h .  There a r e  fewer 

l o n g i t u a i n a l  rows of LhP's each o f  which appea r  as p o r e s  p l aced  

between two p u n c t a t i o n s ,  and g e n e r a l l y ,  only a s i n g l e  r o w  o f  LMPts a r e  4 

- =  
p r e s e n t  i n  each  l a t e r a l  a s p e c t .  however, t h ' e i r  d i s t r i b u t i o n  w i t h i n .  

t h i s  row is highly v a r i a b l e  between s p g c i e s .  Warwick (1971) r e f e r s  t o  

t h e s e  two t y p e s  o f  p o r e s  as -type-a and type-b r e s p e c t i v e l y .  

4 

Although m e - p r e s e n c e  of t h e  two types  o f  p o r e s  h a s  been 
t 

c m f l r m e d  by smerai auttrom, a - difTerent i n t e r p r e t a t i o n  of  gdre 
1 

s L r u c t u r e  r e s u i t e d ' f r o m  t h e  G l t r a s t r u c t u r e  s t u d i e s  of b r i g h t  and hope-  



(1960) :  They d e s c r i b e  t h e  po re  a s  a camplex c o n s i s t i n g  o f :  a sha l low 
-- --A 

d e p r e s s i o n  i n  t h e  o u t e r  c u t i c l e ,  a s l i t - l i k e - p o r e  e x t e n d i n g  through 

t h e  d e e p e r  c u t i c u l a r  l a y e r s  i n t o  an unde r ly ing  hypodermal ce l l ,  and a 

r i n g  o r  c o l l a r - l i k e  development o f  dense material i n  t h e  middle 

c u t i c l e  l a y e r .  They i n t r o d u c e d  t h e  term 'po re  c m p l e x t  f o r  t h e  type-1 

pore desc r ibed  by lngLis because s e v e r a l  components of  t h e  c u t i c l e  

c o n t r i b u t e  t o  t h e  image o f  a circle wi th  t r a n s v e r s e  b a r  t h a t  is seen  
- - - - - - - 

on t n e  c u t i c l e  s u r f a c e  wi th  a l i g h t  microscope. 

Cnitwoca (195G) usea toe term ' lateral  hypodermal g l a n d s t  t o  d e s c r i b e  

t h e  s t r u c t u r e s  benea th  t h e s e  p o r e s  i n  t h e  Lnoplida and C h r m a d o r i d a .  

be  ) . m ( l b & S )  drew g l a n d s  i n  some o f  h i s  f i g u r e s  of P a r a  ca:lthonchus 
C 

o&- l l a tu s  b a s t i a n  and snowed t h e i r  r e l a t i o n s h i p  t o  p o r e s .  Schuurmans- 

S t e ~ n o v e n  (1535)  r e f e r s  t o  p o r e s  i n  r e l a t i o n  t o  ' s k i n  g l a n d s t .  
- - - - - - - - - -- 

h e v e r t h e l ~ e s s ,  on ly  t h e  term hypodermal h a s  been r e t a i n e d  by Wright and 

hope because t h e  p o r e s  a r e  n o t  r e s t r i c t e d  t o  a la te ra l  p o s i t i o n  and 
u . 

t h e i r  f u n c t i o n  a s  g l a n d u l a r  openings h a s  n o t  been demonstrated.  *. & -  

Although v a r i o u s  a u t h o r s  have no ted  t h e  p re sence  o f  hypodermal 
., 

pore complexes ana v a r i o u s  names have been a s s i g n e d  t o  them, t h e  

p o s s i ~ i e  taxonomic s i g n i f i c a n c e  of' t h e i r  k i n d s  and numbers h a s  been 

- 

i gno red  excep t  i n  the one paper  by Eopper (1972). In d i s t i n g u i s h i n g  

t h e  s p e c i e s  of  a Calanoid copepod, Eucalanus, m m i n g e r  ClF73) showed 

/ 
t n a t  t h e  distribution p a t  t e r n  and number of Wtegumenta l  o rgans ,  which 

2: 



t 
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Fig. 4. Pore patterns of three cyatholaimid species': Marylynnia n. sp., 

Paracanthonchus sp. 2 and 5.  quadriseta 
G" * 





F- 
+ 45 

- - - - - - -- -- - -- - - 

;* 

i n c l u d e  sensillae and g l a n d u l a r  pores ,  are of taxonoeric s i g n i f i c a n c e .  
- - - -  -- 

Ir;e d i s t r i b u t i o n  of hypodermal pore complexes and modified p u n c t a t i o n s  

may be equa l ly  impor tant  in t6-e taxcnomy of some ne~katode groups.  The 

. * ** .  
m p o r t s n c e  of  such merlstic o r  countable  c h a k t e r s  has been 

2 

'emphasized i n  t axonmy (kayr,1564),  because i n  statistical usage,  they 
> 

are m r e t e  v a r i a o l e s  and' t h e  f a c t  t h a t  they can only t a k e  on c e r t a i n  

The pore patterns ' :@e each of t h e  t h r e e  c y a t h ~ l a i m i d  ' species  i n  
4 . .  

nypodermal pore c m p l e x e s  on tbe c u t i c l e  i n  each df the t h r e e  s p e c i e s  

is ccast&t among a a u i t s  and j uven i l e s  ana conforms with t h e  g e n e r a l  

a e s c r i p t i o n  given above. The W I 1 s  show g r e a t e r  i n t e r s p e c i f i c  

v a r i a t i o n s  in t h e i r  c u t i c u l a r  arrangerrent than do t h e  hypodermal 

pores. however, t m  arrangement is c a m i s t e n t  wi th in  a s p e c i e s .  I n  
- - - -  - - - - - - - - - - - - -- 

the  f o i lou& u i s c u s s i o n  only P a r a  canthonchus s p  . 2 , hary lynn ia  

q u a I r i s e t a  and ha ry lynn ia  n. sp .  will be considered.  

harylynnla  n.sp. has a c l u s t e r  of W's behind t h e  head 

extending for a ' w ~ t  7GOu h i t n  25-35 u n i t s  in t h e  c l u s t e r .  There i s  no 

ciseernl~ie p a t t e r n  v i t r i in  trie cluster, although the  placement of the 

- -- ftirtaer ZhFs h t  the reisale ha s h o r t  r e  c6n-CZiniiig 3 to 4 pores 
,- 

iccatea a s n o r t  a r s t a n c e  anwrior and p o s t e r i o r  t o  the vu lva r  regron.  
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Yaracanthonchus sp.2 has  a row of 15-20 a n t e r i a r l y  placed LHPqs 

I 

extending about  one- th i rd  t h e  esophageal  l eng th .  8-10 LW1s occur  i n  

t h e  cauda l  region and none were found elsewhere on t h e  body. 

m 
i n  P i r y l y n n i a  q u a d r i s e t a  t h e  LhP1s are not  c l u s t e r e d  a t  t h e  

', 
a n t e r i o r  end. I n s t e a d ,  two rows of  hj.poderma1 pores  occur  l a t e r a l l y  

- --  
s t a r t i n g  46-73" from t h e  a r k e r i o r  end,  while t h e  LHPIS start one- th i rd  

- 

o f  t h e  way down t h e  esophageal  region and cont inue  t h e  l e n g t h  of  t h e  

A l l  t h r e e  s p e c i e s  of t h e  above mentioned cyathola imids  had pores  

ana rn8dified p ~ n c t a t i o n s  A ranged i n  vZrying d e n s i t i e s  over  a l l  t h e  

body and t t e  e f o ~  d a t a  were c o l l e c t e d  (Table 1)  s o  a s  t o  I; - 
h i f f e r e n t i a t e  bktween t h e  s p e c i e s  on t h e  b a s i s  o f  t h e i r  pores .  The 

-e - - 

- @- -- - fo l lowing observations u e r e  made: ( i )  The d i s t a n c e  behind t h e  head of 

t h e  f i r s t  hypodermal pore  was cons tan t  f o r  a g iven s p e c i e s .  ( i i )  The 

number of hypodermal pores  and L@'s i n  t h e  esophageal  region was 
7 

constant  f o r  a 'given s p e c i e s .  (iii) The number o f  pores  and p P 1 s  i n  

t he  tail regipn were cons tan t  f o r  a given s p e c i e s  bu t  o f t e n  d i f f i c u l t  

t o  a s c e r t a i n  because t h e  t a i l s  of  f ixed  nematodes were f r e q u e n t l y  
.. , 

cur led .  (3v )  Counting a l l . t h e  pores  and LkPgs over  t h e  e n t i r e  body is 

very time consuming, hence the number XI€' pores and -LM"-s 5n w e r e  - 7 

counted (a)  from t h e  ease ef the esophagus b tke a W i w  en&, CB) 

1 5 . 5 ~ ~  c n  e i t h e r  s i d e  of t h e  vulva a i d  (c], on t h e  t a i l .  (v) Varying 



-- 

patterns of rf i ; s t r ibut ion  my m e t l r m e s r e q u ~ t h e r ~  measuremint3 t o  

be made i n  o r d e r  t o  a i f f e r e n t i a t e  between some spec ies .  

hopper (1972) de f ined  Marylynnia s p .  as- having a g r e a t e r  number 

of hypodermal pore  complexes and LhPfs than Longicyatholaimus sp. 

however, it is n o t  y e t  p o s s i b l e  t o  c o r r e l a t e  occurrence  and 

arrangement of p o r e s  so as  t o  provide a genera l  s t a t ement  aBout the 

pore complexes of a taxonomic group, because h i s t o r i c a l l y  n o t  a l l  

a u t h o r s  have inc luded  p o r e s  i n  taxonomic d e s c r i p t i o n s .  Also, when t h e  

presence o f  pores  is recorded t h e r e  i s  o f t e n  no d e t a i l  a s  t o  t h e i r  

type ,  number and d i s t r i  but lon  . Although male Cyatholaimids can 

normaliy be d i s t i n g u i s h e d  on t h e  basis of  t h e  shape  and s i z e  of  

g e n i t a l  armature,  problems often a r i s e  i n  i d e n t i f y i n g  female and 

juven i l e  cya thola imids  . bnder such circumstances,  i t  would be 

va luab le  t o  be  a b l e  t o  use  d a t a  on-p6Fe d i s t r i b u t i o n  whi-ch, a l t h o u g l -  
p p  

-- 

v a r i a b l e  i n  numbers between i n d i v i d u a l s  is c o n s i s t e n t  i n  t h e  placement 

and arrangement o f  p o r e s  w i t h i n  s p e c i e s .  
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a - 

ECOLOGY . 
- - 

1 ) Obse rva t ions  o n  Environmental  Parameters  

a )  Temperature and S a l i n i t y  

The surf 'ace w a t e r  t empera tu re  and s a l i n i t y  measurements are 
i- - - w 

presen ted  i n  P i g  5 .  A t  bo th  t h e  l o n a  I s l a n d  and belcarra Park sites - 
t h e  s u r f a c e  water  t empera tu re  i n c r e a s e d  du r ing  t h e  summer from t h e  

1 
lowes t  t empera tu re  t h a t  was d e t e c t e d  d u r i n g  t 

December and January  (Fig. 2 ) .  The maximum 

b e l c a r r a  Park was 20.5 C and t h e  minimum was 

a t  Iona  l g l a n d  are r e l a t i v e l y  lower  and t h e  r 

1.5-15.0 C .  The lower  t empera tu re s  a t  Iona  I s l a n d  may be a t t r i b u t e d  

t o  t h e  exposure  of t h e  s i t e  and e s p e c i a l l y  t o  t h e  s t r o n g  winds t h a t  
--- - - - - -  - 

are a s s o c i a t e d  w i t h  t h e  passage  o f  a c t i v e  f r o n t a l  d i s t u r b a n c e s  through 

t h i s  a r e a .  It may a l s o  be a f a c t o r  of runof f  t empera tu re s .  On t h e  

o t h e r  hand, b e l c a r r a  Park is  s h e l t e r e d  from t h e s e  winds 'because  of its 

more i n l a n d  l o c a t i o n  and  p rox imi ty  t o  t h e  mountains.  

The s a l i n i t y  a t  bo th  sites was h ighe r  i n  t h e  w i n t e r  and  lowes t  i n  
- - J.c 

t h e  summer (Fig.  5 ) .  The s a l i n i t y  a t  Iona  I s l a n d  is s l i g h t l y  lower  
- - - 

t han  tha t  a t  b e l c a r r a  Park ,  p robably  because it is  i n f l u e n c e d  by t h e  

F r a s e r  l i i ve r .  However, b e l c a r r a  Park r e c e i v e s  more p r e c i p i t a t i o n  than  . 

does  Iona  I s l a n d  due t o  i ts proximi ty  t o  t h e  mountains.  . - - 7 .  
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Fig. 6. Flean g r a i n  s i z e  a n d s o r t i n ?  cf sediments at 1c;t.a I s l a ~ c !  2nd 
J 

Belcarra Park during 1 9 7 7  





;.+. '..P , 
b )  Sediment g r a i n  slz@.' 

The g e n e r a l  g r a i n  s i z e  d i s t r i b u t i o n  o f  t h e  sediment a t  both sites. 

is presented  i n  F i g .  6 ,  and a more d e t a i l e d  a n a l y s i s  o f  t h e  g r a i n  

s i z e s  i n  Table 2.  The mean g r a i n  s i z e  of  t h e  5 e l c a r r a  Park sediments  

( 7 3 0 ~ )  was much g r e a t e r  t h a n  t h a t  a t  Iona I s l a n d  ( 3 5 0 ~ ) .  The amount - *  

of t h e  s i l t - c l a y  f r a c t i o n  was h igher  a t  B e l c a r r a  Park i n  t h e  e a r l i e r  , 

samples but  is g r e a t e r  a t  Iona  I s l a n d  i n  t h e  0ctober;December samples 

(Table 2 ) .  The g r e a t e r *  mean s i z e  of  t h e  b e l c a r r a  Park sediment.  may be 
9 
"+ * .  

a t t r i b u t e d  to t h e  p r e s e n c e p f  c o a r s e  g r a v e l s  at t h i s  site. 

The sediments  at Iona  I s l a n d  a r e  w e l l  s o r t e d  when compared wi th  

+ t h o s e  of b e l c a r r a  Park.  By t h e  s c a l e  of r o l k  and kard  (1957) t h e  Iona  

I s l a n d  sediments (G.D.range:0.5-1.15) a r e  i n  t h e  range  of  well s o r t e d  

t o  moderately s o r t e d  while t h e  b e l c a r r a  Park sediments  (Q .D.  range: 
- - --=, 

0.6-1.9) a r e  modera te ly  s o r t e d  t o  poor ly  s o r t e d '  (F ig .6 ) .  - 

- 

Tne amount o f  o r g a n i c  carbon a s s o c i a t e d  wi th  t h e  sediments  is 

h igher  a t  b e l c a r r a  Park t h a n  a t  loria Ig laqd  ( F i g .  4 ) .  The peak carbon 
:c 3- .," 

c o n t e n t  seen a t  b e l c a r r a  Park i n  I'4ay<~une is a s s o c i a t e d  wi th  t h e  

presence of a l a r g e  amount o f  v i s i b l e  d e t r i t u s  and a s u b s t a n t i a l  

diatom popu la t ion .  No measurements on t h e  n i t r o g e n  c o n t e n t  o f  t h e  

sediments  could., be -obtained a s  i t  was p resen t  on ly  i n  t r a c e  amounts. 



P 

Fig. 7. Per cent organic carbon associated,with sediments at Iona 

Island,and Belcarra Park during 1977 



o---o lona Island 



d j hedox layer .  

t 

ho measurements were m d e  on t h e  redox p o t e n t i a l ,  however, t h e  

redox l aye r  was v i s r b l e  at  a depth of 1.5 t o  3.0 cm a t  lona I s l and  and 

2 .e' t o  3.0 cm a t  be l ca r r a  Park. ' A t  both s i t e s  the  redox l a y e r  was 

- l ohe r  in t h e  winter  months. 

e j  Summary 

lo- I s l and  has  well-sorted sediments t h a t  r e s u l t  from i t s  

'greater exposwe.  These f a c t o r s  a l so  cause the lower average.  
i . % 

teniperatures of t he  s a n d f l z t ,  dhi le  its proximity to  t h e  r i v e r  lowers 
s 

t h e  s a l i n i t y  of. t h i s  s i t e .  

- 
be lca r r a  Park rs  more wave she l te red  and hds a poorly so r t ed  

-7 

seamen t  wito a somewhat higher  temperature and s a l i n i t y .  It a'lso has  

more1 organrc carbon a s soc i a t ed  with the  sediments which may be due 

p a r t i a i l y  to t h e  vegetat ion i n  t h e  v i c i n i t y  of t h i s  s i t e .  



I 

i 

6 

J 

. - 
"Q' .; 

% . - 

2) I h e  hematoae Fauna ?- 

1 L - -- - -- - -- 

Tne rah d a t a  f 'or  t n e  nematodes c o l l e c t e d  a t  each si te is , 

presented i n  Appendies 3-6. The ne,patod; f a u n a a t  t h e  two sites is 
, \ 

c h a r a c t e r i z e d  by t h e  p resence  o f  d i f f e r e n t  m o r p h o ~ o g i c a l  forms. The 

nematode fauna ,at L e l c a r r a  Park is  c h a r a c t e r i z e d  by a large number of 

l i rhomoeias ,  which are p r m a r i l y  e p i p o w t h  f e e d e r s  and p r e s u k b l y  fged- 
- ,  

on hia toms and a l g a e .  The l a r g e  number of phytobenthos observed a t  
h % 

t h l s  s i t e  i n  t n e  summer t o g e t h e r  wi th  tn'e g r e a t e r  amount o f  o r g a n i c  

carbon a s s o c i a t e d  witn t r ~ e  sediments  provide9 the necessary  food f o r  

t h i s  group of nematodes . (3-1 t h e  &her hand, t h e  Iona  I s l a n d  fauna is 
- -  2 ' 

composed p r m a r i l y  of S a b a t i e r i a  pulchra ,  Paracanthonchus sp .1 ,  and 
a" 

I r i p y  l o l d e s  g r a c i l i s  a l l  of' which are n o n k e l e c t i v e  d e p o s i t  f e e d e r s  . 
3" 

Ihe nematode f a u n a - a t  &mky$park (appendix 5) .  was we~-similar - -- 
&. 

t? t h a t  a t  E e l c a r r a  Park ana  s o  .itCwas-abandoned as a s i te  o f  r e g u l a r  

sampling. The fauna a t  t h e  Maple kood mud f la ts  and S teves ton  marsh 

(appendix 6 )  i s  similar t o  t h a t  a t  Iona 2s land.  Although S a b a t i e r i a  J- 

sp .  and ka ry lynn la  sp .  a r e  predominent at  h a p l e  hood mud f l a t s ,  

Chromadorina sp .  , Lesmolaimus sp.  and T h e r i s t u s  sp. are a l s o  

p resen t .  however, S teves ton  marsh s e d i m n t s  mostly conta ined S. 
* - 

pulchra.  

A unique fauna was found i f i  f i e  sediments a t  t h e  end o f  Ind ian  
L 

Am (kppenaix 6 ) .  She u s u a l  fauna o f  a sandy beach, such as 
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Fig.  8 . '  P e r  cen t  d i s t r i b u t i o n  of neinatodes i n  t h e e  sediment l a y e r s  

5 

during 1977 a t  Iona I s l and  
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i 

Fig. 9. Per cent d i s t r i 6u t ion  of nematodes i n  three  sediment layers 

during 1977 at Belcarra Pdrk 





water s p e c i e s ,  s u c h  a s  T r i p y l a  s p . ,  and terrestrial  s p e c i e s ,  such  as 

t h e  dory l a imids  and t y l e n c h i d s  . 

Although S a b a t i e r i a  sp .  ha s  n o t  been f u r t h e r  i d e n t i f i e d  t o  

species i n  t h e  Sebruary  and A p r i l  samples,  t h e  t o t a l  S a b a t i e r i a - s p .  

population is Lower in-sllmmp-r than i n  wirker . S a b a . t i & h L - -  

t & ? ~  dominaht s p e c i e s  i n  t h e  f a u n a  throughout  t h e  y e a r  a t  Iona  I s l a n d .  

The t o t a l  numbers o f  nematodes a t  b e l c a r r a  Park i s  much h i g h e r  
4 .'@ ' - 

than  a t  Iona  I s l a n d  a t  e ach  sampling time (P<0.001) (Table  31, and t h e  

greatest numbers a t  b e l ~ a r r a  Park occur  i n  August. The numbers of  

nematodes a t  Iona  I s l a n d ,  however, show a con t inuous  i n c r e a s e  

througnout  t h e  yea r .  The maximum nematode d e n s i t y  occu r r ed  a t  

6elcart.a Park in Augus t  w i t h  1,139/1 l 8cc  netgatodes i n  t h e  upper  6cm o f  - 

- t h e  sediment or 1 . 1 9 ~ 1 0 ~  /m2. The lowest  d e n s i t y  occu r r ed  i n  

January  a t  Ionh  I s l d n d  w i t h  64/118cc nematodes i n  t h e  upper  6cm o f  t h e  

sediment o r  6 . 4 ~  103/m2. 

A t  both s i tes  most o f  %h'e nematodes were founcFin. t h e  upper  2cm 

(P<0.00 I) of t h e  sediment  and r e & t i v e l y  few nematodes below 4cm. 
4 .- 

(Table  3) .  l o  assist i n  comparing t h e  nematode fauna  f o r  t h e  two 
- --- -- - - - - 

sites, the t o t a l  number of n&atodes foun'd i d  t h e  t h r e e  d e p t h s  o f  t h e  
- 

- - - --- - - -- 

sediment have been ex&essed a's a percentage  (F igs .  8 , 9 ) .  A t  bo th  

s i tes ,  less than  %5% of t h e  nematodes were below 4cm. and more than  



i-4 
m 

v 0. m 
h r l d  

2 



h%lf & #em eeewF&-----t 
- - 

a t  e a c h  s i t e  v a r i e d  ove r  time (P<0.001),  t h e r e  was no  s i g n i f i c a n t  

change i n  t he -numoer s ,o f  nematodes at each  d e p t h  o v e r  time. 

The number of nematode 'species (Table  4) a t  B e l c a r r a  Park was 

s r g n i f l c a n t l y  h i g h e r  t h a n  a t  Iona  I s l a n d  (P<.001) and i n c r e a s e d  

d i f  r e r ence  was no ted  in~t'&&uUmber of nematode s p e c i e s  a t  each  d e p t h  

ove r  t ime o r  between s i t e s ,  bu t  cons ide rab ly  fewer s p e c i e s  were, found 
- 

i n  t h e  lower dep ths  of t h e  sediment  (P<.001) ,  e s p e c i a l l y  a t  Iona 
1 

I s l a n d .  

. . 

Ihose  spec ' i e s  t h a t  comprised more than  10% of a sample were 

regarded  as t h e  dominant s p e c i e s  and were f u r t h e r  i n v e s t i g a t e d  f o r  

t n e i ~  s e a s o n a l  f l u c t u a t i o n s ,  a s  f l u c t u a t i o n s  o f  t d e  rarer s p e c i e s  w i l l  
- - - - - - - - - - - - - - - -- - - -p - - - - - - 

have l i t t l e  e f lec t  on s e a s o n a l  popu la t i on  f l u c t u a t i o n s ,  the mean 

number of t h e s e  abundant  s p e c i e s  and t h e i r  p reva lence  i n  t h e  f auna  a r e  

p re sen t ed  An l a b l e s  5 and 6. T h e i r  f requency d i s t r i b u t i o n  and t h e i r  

age s t r u c t u r e ,  exp re s sed  as t h e  number of males, females and,  

j u v e n i l e s  is a v e n  i n  F i g u r e s  10 t o  16. 
1 

D i s t r n c t  p e r i o d s  o f  peak abundance c h a r a c t e r i z e d  by a l a r g e  
-- - -- - - - - - 

rimer of j u v e n i l e s  c o u l d  be s e e n  for some of  t h e  s p e c i e s  such  as 

KeochromadoTa Sp pi-, 

sp .  I ,  b n n o m e u s  sp .2 ,  

E r o m C o r l t a  s p .  , fieotonchus sp. , Llnbomoeus 

~ r a e o l a i m u s  s p . ,  Me ta l i nhomeus  s p . ,  

r . 
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a d  Tripyloides sp, during 1977 at Iora Island. The monthly 

-ling times arc similar for each s_peries 
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Fig.  12. Frequency d i s t r i b u t i o n  Cin numbers) and age s t r u c t u r e  of 

i '  - 
Waf2olaimus sp., Metalinhoxnoeus sp. ,  Paralinhomoeus sp. ,  

8 .  

f ., Linhomoeus sp. I and ~aramonohystera  sp., during 1977 a t  
i .. . 
C 

L Belcarra  Park. The monthly sampling t imes a r e  shown' and 

- a r e  s i m i l a r  f o r  each spec?es. See f i g u r e  10 f o r  legend: 
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and age structure of 
4 

Fig. 13. distribution (in numbers) Frequency 

Desmolaimus sp., Terschellingia sp., Eleutherolaimus sp., - 

Theristus sp. I and Theristus sp. I1 during 1977 at Belcarra 

Park. The montlily sampling t i m k  are shown and are similar 
6. 

for each species. See figure 10 for.legend. 







s%lar for each species, 







P i g .  

- 

15. Frequency distribution (in' numbers) and age stqcture of 

. h i  Neotonchus sp., during 1977 at 3elcarra Park. The monthly 
-3 7 ,  -. > 

*>-  * +  
- -. - 

,:: I'r fi ; &&?ing times are shown and are similar for each species. 
rr 

I 3 -- 
See figure 10 fop'-nd. - 

i 3 
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Fiq. 16. Frequency a-n &L mmbers&, and age &ma~e-e3-- 

Sabatieria sp., S. ancudiana, S. americana and 2. clavicauda - - 

(=s, pulchra) during 1977 at Belcarra Park. The' monthly 
q 

sampling times are shown and are similar for each species. 

See figure 10 for legend. ' 

- - -- -- 





d sp.  , T e r s c h e l l i n g i a  longicau ata,  Paramonohystera s p . ,  Desmlaimus 

Eleutherola imus sp .  and Saba t i e r2a .  s p . *  a t  Belcarra park ,  and .. 

Paracanthonchus sp .  1 ,  Tkeochromadora appiana,  and - S. . c lav icauda  a t  

. > 

Iona  I s l a n a  (F igs .  10-T6). Other s p e c i e s  t h a t  do no t  have p e r i o d s  >f 

peak abundance b u t  are ppominent i n  the fauna throughout  t h e  y e a r  a r e -  

s p . 2 ,  a t . b e l c a r r a  Park and Parascola imus 
. 4 

and Ther i s tug  sp. a t  I o n a  I s l a n d  (F igs .  
- - - - - 
- - - - - - - - - - 

- - -  I 

I 
0 

., T b e r i s t u s  sp. 1 , T h e r i s t u s  





-, 

( 1977a) r e p o r t e d  3500 nematodes ;/m2 i n  wel l -sor ted  sediments  o f  

medium s i z e .  O t t  (1972) recorded 0 . 5 ~ 1 0 ~  t o  1 . 1 ~ 1 0 ~  

nematodes/m2from a f i n e  sand f l a t  in-North Caro l ina .  

- 
A 1974 s t u d y  of t h e  l i t t o r a l  b e n t h i c  fauna a t  Iona  I s l a n d  

4 r e p o r t e d  d e n s i t i e s -  of 8 . 7 ~  10 nematodes/m2 ag t h e  n o r t h  p a r t  o f  t h e  

causeway (Anon.,1974). These f i g u r e s  appear  t o  be very  high i n  

comparison t o  t n e  p r e s e n t  s tudy.  It i s ' p o s s i b l e ,  however,, t h a t  t h i s  

a r e a  was sampled a t  a t i m e  when a p a r t i c u l a r  s p e c i e s  was reproducing 

and s o  a l a r g e  p a r t  of t h e  nematodes counted w e r e P j u E n i l e s .  . 
/ 

8 
B.Harr~son ( p e r s  .corn .  ) found sig&.fioantiy h igher  d e n s i t i e s  o f  

h a r p a c t i c o i d  copepods in  t h e  t roughs  of  t h e  sand r i p p l e s  on t h e  Iona  

I s l a n d  sandf ' la t .  There fo re ,  t h e  time and mode of' sampling may 

_ c o n t r i b u t e  t o  t h e  h i g h e r  numbers o f  nematodes i n  t h i s  e a r l i e r  r e p o r t .  
# 

~ T h e s e s t u d i e - ~ l l ~ l e m a t a d e '  - p a p u l a L i o a t i o n p m t l . s t . h a h w i L p c a ~ i o ~  

t h e  s i z e  o f  t h e  c o r e  samples w i l l  have a n  eff'ect on t h e  degree  o f  

patcRiness  t h a t  is observed and t h e  maximum n b b e r  of s p e c i e s  i n  a 

season cou ld  be a r e f l e c t i o n  on t h e  l i f e  c y c l e  of a s p e c i e s .  

6 2 huch h i g h e r  nematode d e n s i t i e s  of 4x10 /m a r e  r e p o r t e d  by d 

Skoolmun and Gerlach (1977) i n  i n t e r t i d a l  e s t u a r i n e  sandy sediments  i n  

t h e  hese r  Es tua ry  i n  n o r t h e r n  &e&ny. The lower nematode popu la t ion  
- - 

d e n s i t i e s  of t h e  l o n a  I s l a n d  sediments i s  i n  agreement wi th  t h e  

impoverishment of  t h i s  s i t e  noted by Levings and C o u s t a l i n  (1975) and 

may be a t t r i b u t e d  t o  i ts  shal low s l o p e ,  t i d a l  l e v e l  and t o  t h e  wel l  



s o r t e d  sed iment s ,  which are d i scussed  later. 

Tne t y p e  and number o f .  organisms t h a t  can  l i v e  i n  * the  

2% 
4 ,*- 4 - 2  

i n t e r s t i t i a l  s p a c e s  a r e  l i m i t e d  by * the  p h y s i c a l  c o n s t r a i n t s  o f  space  

* , ' >I -" *- < 
I -,- and t h e  food a v a i l a b l e  t o  them. The number of  s p e c i e s  r e p o r t e d  by 

v a r i o u s  a u t h o r s  is a l s o  v a r i a b l e  and may depend on t h e  d u r a t i o n  'of t h e  

s t u d y  because of s e a s o n a l  f l u c t u a t i o n s  i n  t h e  population and t h e  

' p a r t i c u l a r  method o f  sampling.  I n  s h o r t  term s t u d i e s  on i n t e r t i d a l  
U 

6 sandy beaches,  41 s p e c i e s  were r e p o r t e d  by King (1960Y from F l o r i d a , -  p 

- - - 
- - -  - - - -  -- -- - -  

while k i e s e r  (1959a) r e p o r t e d  106 s p e c i e s  from Fuget sound, 

kashington,  ~ c l h t ~ r e  and ~ u r i s o n  ( 1973) r e p b L e ~  104 s p e c i e s  on an 
- - . 

i n t e r t i d a l  s a n d r l a t  and Skoolmun and Gerlach (1971) f h ~ d  o n l y  31 
1- -. 

-b 

< 
s p e c i e s  o f  nematodes i n  s t u d i e s  c a r r i e d  o u t  o v e r  s e v e r a l  month's i n  t h e  

k e s e r  e s t u a r y .  
I 

. Y  - 

I' 

The s i z e  and composit ion o f  t h e  sediments  i s  a f f e c t e d  by numerous 

f a c t o r s  the importance o f  which must be cons ide red  a s  t h e y - a f f e c t  t h e  " * 

nematodes i n h a b i t i n g  .them. The p h y s i c a l  a s p e c t s  o f  sediment 

granulometry has  been examined by g e o l o g i s t s  (Fo lk , .  1966, a review)  

ana  i ts  importance t o  i n t e r s t i t i a l  organisms is of  i n t e r e s t  t o  

meiofauna e c o l o g i s t s .  The B e l c a r r a  Park beach, wi th  i ts  poor ly  s o r t e d  

i n t e r s t i t i a l  s p a c e s  e n a b l e s  more o r ~ a n i s m s  t o  l i v e  he re .  Althounh t h e  

Iona  I s l a n d  s i t e  i s ' a l w a y s  covered wi th  wa te r ,  t h e  t empera tu re  and 

s a l i n i t y  changes t h a t  occur  h e r e  may be t o o  g r e a t  f o r  t h e  nematodes.. 



- 
silt - 

I a$?@++=. - *r . I u 

i n  determining t h e  d i v e r s i t y  of i n t e r s t i t i a l  organ"&s va% s u g g e s Q d  * 
-% 

-2 
i n  earlier s t u d i e s  by karwick and Buchanan (1971) and Heip a n d o  . _ -- 

,' 
Decraemer ( 1974) a s  more n i c h e s  are + a v a i l a b l e  due t o  t h e  h i g h e r  

s p a t i a l  n e t e r o g e n e i t y  of c o a r s e r  sediments.  The u n i f o r m i t y  of sand 
- - -  - - 

- p a r t i c l e s  a t - l o n a  1 ~ 1 a n d - r e s u l t s  i n  g r e a t e r  uq i fo rmi ty  of  i n t e r s t i t i a l  

spaces .  - 

- 

- 
- 

The i n f l u e n c e  - oT sediment - granulometry on t h e  f a u n a l  d i v e r s i t y  o f  
- - - - - - - - - 

- - - -  - - -  - - - -- - - - - -  - 

nematode pbp,,ulations has  been recognized i n  s e v e r a l  s t u d i e s  (hieser, '  
- 

1959b; karwick and Buchanan, 1971a; k G d ,  1973b; Heip and Decraemer, . a 

* t 
1974). hard (1975b) found  t h e  s t a n d a r d  d e v i a t i o n s  o f  nematode l e q t h s  . 

I 
t o  be much lower in w e l l  s o r t e d  sediments.  While t h e  Iona  I s l a n d  

fauna  was composed o f  nematodes o f  m e d i e  l e n g t h  such a s  t h e  ' I 
I 

-ppp- L 
4 

monhysterids,  Paracanthonchus sp.  1 , and T r i p y l o i d e s  , t h e  ~e lcar ra l  Park 
a j - 

fauna c o n s i s t e d  o f  nematodes wi th  a v a r i a t i o n  qf  l e n g t h s  and 1 
I 

I 
- - - - F 

morphological  t y p e s  such as t h e  very l o n e  linhomoeids and I 4 
A L *- I 

onchola . Homogenous sediments  t h e r e f  o r e  % n h i b i  t t h e  occurrence  

of  v a r i a t i o n  i n  nematode s i z e s  by o f f e r i n g  homogenous i n t e r s t i t i a l  
P 

spaces .  

-- 

Some s p e c i e s  of i n t e r s t i t i a l  organisms m a ~  be l i m i t e k i n  
7 e 

t3Xstrlbutlaii because of t h e i r  i n a b i l i t y  t o  c o l o n i z e  sediments  composed 
W 

of v a r i o u s  g rades  o f  sand (Boaden, 1962). The angular-ity a f  t h e  sand 



to inhabit sase M i - n t s  

(Cawad,' 147ij, ar rmnaed s e w n t s  are packed amre closely and so ' 
&d)" 

f 

aecrease the interstitial space. Since well-sorted sediments are 

suoject to greater ware a~tico (&iscoo, 19643 tbeg tend tp k less 

tfie atSacmerrt of anierwrganisms, because the abrasive zction of waves 

$wing of areage syoifi in the the upper intert'idal area of l o w .  

imici i f fe  ano h l s w ,  1477). lheae studies bye sbm that these 
" - 

- 9  y 
or&arasum feed not on tne d t t n t u s  itdelf  buc-cn +me organisas 



, 
asmclatearwitn it. Thus lass available autrienta i n  the sedipents 

l i m i t  the p~rijtki of rrricrmrganisms, which are the e s s e n t i a l  food for 
' 

Although no pattern was n c b d  in , f luctuations o? total numbers of 

- - - - - - -  - -- -- - --- - - -- - - - 

nematodes to a depth ~f 12 au in the summer and up to 32- i n  the 

iimter frca ari intertiaal sandy beach. ID a Georgia salt marsh, Teal 
-I 

and klccer (4466) fomc nafiatcrdes te a depth of 12-14uti and iiormald 

(197Lt  regorted aeasataciea to a depth ~f W m  on a sandy beach in aong 

Lori&. h t r t  trve exception of one specie's, Pheristus blandicslor, 

host previous s t u d i e s  bi? -ba todes  report them as occurring 

mostly in tfie upper ef the s e d i z ~ a t  (kees, 1939; Capstick, 1559; 

fowa trat t re  t o t a l  number of nesatobea Ln the  deeper sediments w a s  



lhree species, CytolaiPcIuar exile Cbbb, Terscbel l ingia 

c h a r a c t e r i s t i c  of a deeper-sulf ide l aye r  (C%t,1972). In my study; the  

even a l s t r r  bution cri some -species such as - I .  Longicaudata, Sabatieria 

. aid Hasylyo~& quadriseta  in a l l  depths of the  sediment 

( F ~ s . 1 ~ , 1 4 , 1 6 ) s u g g e s t s  that t h e s e  species  say have a g rea te r  

tolerance" for t h e  amxic cond;rtions founa here. W t h e  o ther  hand, 
- - 

trre v i r t i i a i  absence of some s ~ e c i e s  such as lieocnromadora appiana, and 

karacanthoncnus sp:5 below 2 cm coula be an indicatdon of the5r 

. L) 

I t e  extreme v a r i a b i l r t y  noted i n  t h e  r e p l i c a t e  samples at b o t h  

sites is c h a r a c t e r i s t i c  of the  patchiness.aeen i n  t h e  l i t toral 
r 

habitat. Z i b e r t  et al. ( 1977 ) reported standard e r r o r s  of  up .to 658 
e - -  

i 
aematmes ( f rm a mean s f  1943) from a m u d 3  l a L i n 3 h e  Co-er 

pppp-- 

estuary,  E r i t i s h  Columbia . Elthoilgb this patchiness bas been 

rewgtilzed ~ f i  s t u a i e s  of o ther  melofaunal organism, its importance t o  

* nematodes has been recognized only recently.  Gerlach (1977) has  shown 

that deaa and ~ e c a y i u g  organislas on a beach will r e c r u i t  areiofaunal 

organisms w i t h  s e i e c t r v e  a t  tract ion for nematode species .  In showing 

a preference f o r  c e r t a i n  foods of nrarine nematodes, Lee et g.  ( 1977) 

afso proviae evraence f o r  seasonal f luc tuat ions  i n  t h e  nematode fauna. 
- 

'Iney aemns t ra ted  that a i o f a u n a l  organisms, includrng naaatodes, are 
- -  - 

sepega ted  i n  t n e i r  hab i ta t s  by t h e i r  se lec t ive  feeding h a b i t s  which 

divides their ava i l ab le  microf l o r a  f o r  food. 



u .v 

h f f e r e n c e s  in t b e  d i s t r i b u t i o n  of nematode s p e c i e s  have .been, - 
r .  

s m v n  t o  be c h a r a c t e r i s t i c  of the l i f e  h i s t o r y  of an o r g a n i s  o r  the, 
5 .  

d i s t r i  b u t l m  of its food (Jansson, 1965a) . Some spec i e s ,  such as 

harylynnia  quad r i s e t a ,  heocflraaadra appiana,  I h e r i s t u s  sp. and 

Viscosla spy .  ao  n o t  stow d i s t i n c t  peaks and are prominent i n  t h e  

fauria throughopt t h e  year.  Others  s u c r ~  as Sabatieria spp, ,  Linhomeus 

SF. , liesmlauous sp .  , ana Eleutherolaimus sp. have per iods  of high 

a d  low a~undance .  -*Gile S a b a t i e r i a  s p p .  a r e  prominent in t h e  win te r  

0 5 
ZPOT& the li&cxaeeixk% ax? W - k - M r e  spriRg-4 -, rheni--l--- 

t n e  algal b loom occur. 

?rik age class str;uctur& of a population i n d i c a t e s  i f  it is 
- 

- 

reproducmg tnroughout t h e  year  o r  ona 'a t  c e r t a i n  times of the  year.  

lhe seasona l  f l u c t t a t i o n s  in t h e  nenatode spec i e s  examined he re  

provide mly a very gene ra l  p i c t u r e  as the results are only f o r  one - 

year  ar~d t n e  time i n t e r v a l  between samples g ives  an incomplete 
- 

p i c t w e .  kever the less ,  some t r e n d s  can be seen i n  t h e  changing 

species ccmposltion t h a t  are a r e s u l t  of t he  s p e c i e s  l i f e  cyc l e  and 

a i s c  t n e  cnanging environment. 

The S a b a t i e r i a  spp.  and t h e  l i n h w e i d s  have only one generatLon 

a year uh l l e  t n e  cyatholaimids  and Viscosia spp. have two o r  three 
- - -  

genera t ions  a year .  T i e t j e n  (1465) reported one g6hemtion a year  f o r  

5 .  celtica, but  t ko  genera t ions  a year f o r  S. f a l c i f e r a  with t h e  - - 



prevalence o f  t ne se  species- t h e  winter  m n t h s ,  and t h e  l i n h m e i d s  

i n  toe summer.  Y. viscosa  has been shown t o  have 1-2 gene ra t i ons  a - 
i t 

year  (Skogimun and Cerlach,  1971) and - V .  carneyens i s  t o  have 2 
I .  

I 

genera t ions  a yea r  ( T i e t j e n ,  7969) .  This being a smal l  omnivorous . 
4 * +  . - 

species reproauces  throughout t h e  year,  as in t h e  p re sen t  study. Such 
$, "- 

oncholaimiadhave M e n  observed t o  have mucus t h r eads  which are used 
1 ' 

t o  t r a p  mall d e t r i t u s  p w t i c l e s ,  bac t e r i a  and macromolecules (hiemam 
,, 

and Lchrage, 15761 ana are t h e r e f o r e  not dependant on a s&sonal  food 

solirce. 

- 
- - - - -- - - 

P 

L i f e  h i s t o r y  s t u d i e s  o f  nematodes i n  l abo ra to ry  c u l t u r e s  have 

shown them t o  vary wi th  temperature and s a l i n i t y .  I n  gene ra l ,  h igher  

temperatures r e s u l t  i n  s h o r t e r  generation times and a range of 10-197 

days has been recoraed f o r  honhystera d e n t i c u l a t a  ( T i e t j e n  and Lee, 

1972) . '. S i m i l a r  6 a r i a t i o n s  in generat  ion times have been recorded by 

h p p r  and liyels'.'( l-566) ana by he ip  - et 

Li f fe rences  in trie nematode fauna 

be l ca r r a  Park can be a t t r i b u t e d  t o  t h e  

a l .  (1978). - 

between Iona I s l and  and 

d i f f e r e n t  environmental 

condi t rohs  a t  t h e  two s i t e s .  lhe  exposed Iona I s l a n d  s i t e  has  

well-sorted sediments while t h e  more s h e l t e r e d  be l ca r r a  Park s i te  has 

poorly so r t ed  sediments.  , The physico-chemical composition of  t he  

seaiments and i n t e r s t i t i a l  water determines the s u i t a b i l i t y  of t h e  

nab i t a t  f o r  v a r i o u s  microorganisms t h a t  are.  t h e  major food source of 

t h e  nematodes. 



f r ee - l i v ing  marine nematodes, one can only specula te  as t o  t h e  reasons 

f o r  some of t ne  a i f f e r e n c e s  in nematode d i s t r i b u t i q n  wi th in  t h e  s i te .  

however, s t u d i e s  on nematode to le rance  t o  s p e c i f i c  environmental 

condi t ions  and on the s p e c i e s  ~ ~ e f e r e n c e  f o r  food can provide reasons' 

f o r  s p a t i a l  and temporal  d i f f e r ences  in t h e  d i s t r i b u t i o n  of  nematode 

A 

spec ies .  Such l abo ra to ry  s t u d i e s  can a l s o  prov iae  c l u e s  t o  t h e  patchy 

a ~ s t r l b u t i o n s  and t o  the large betweem sample v a r i a b i l i t y  t h a t  are 

p e c u b a r  t o  t h e  microenvironments on t h e  beach. -- - - - - - -- - 
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HypodermaI'pores and punctations i n  the cut ic le  of the cyatholaimids 

are taxonomically important structures. Marylynnia n. sp. from th i s  

family is described. 
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-ling t h e  and depth* 

Smcles  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 42-3 49-1 49-2 49-3 $0-1 50-2 50-3 51-1 51-2 51-3 55-1 55-2 55-3 56-1 56-2 56-3 57-1 57-2 57-3 62-1 62-2 62-3 63-1 63-2 63.3 64-1 64-2 64-3 71-1 71-2 71-3 72-1 72-2 72-3 73-1 73-2 73-3 

Axonolaiur SDlnosus 2 
~ a n u c o ~ a i m u ' s p .  I 
Linhomeidae 
Dcsmlaimu sp. 
Teluchellingia longicaudata 
Linhomsus sp. 
nonhysteridle 
D i p i o l e i r l l a  sp. 
Hnthvstera mfr inrens  
~ar&nhystera  spy 
m e r l s t l u  sp. 
Iher is tus  sp. 2 
Rhynconslp sp. 
Micmlaimus dmtatus  
Uonoplsthia cos ta ta  
Sabat is r ia  sp 
S. clavlcauda 
Chmrvdcri dae 
h m u d o r i n a  sp. 
Innocuonna cl~vosusl 
NeochmI1pdora applans 
Sprlqrhorslla paradaxa 
i y a t h o l a i a ~ d a e  
Paracanthancus sp 1 
Tripyloides g r a c l l i s  
Oxysta ina  sp 
Laura tonm pug~unculus 
Oxyonchus sp 
Anoplostors sp 
Oncholaimus sp 
0. vesicarius 
Eurystouna sp 
Unidentified 

'mte t h a t  each sanpling tlme rs nrrmbersd (Cbllsction nmbezl and t h a t  a t  each -1zng t h e  
there are three depths. 1.4 and 6 centimeters f- t b  -nt surface 



mehyst.rrd.e 
CylzndmmLnstra r e r i u r  
Dxplol . ir l la  sp. 
Y C s ~ t h m i P t ~  C I N - C T ~ ~ ~ Y I  
mnhyrtlr. nfnnlem 
Per-hystera sp. 
Stc."er.l *~. l lFhl  
Ihrrlstus sp 
T. D ~ L C Y .  

h o p i r t h i a  cortnts 
W a t i c r i a  rp.  
s. s m r i c ~ n s  
5 .  mcudlana 
S.  sp. 

~ m c m r h m c h n i  np. 2 
Cyath011m~1 sp. 
UrwlynnIP q u d n s e r a  
Hsl ichowlai-  30. 

BathylaimuI sp. 
Plrltripyloider rp. 
Tripyloides praci l is  
Cvrolainium re. 
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Appendix 6. Nmber of nematodes a t  Indian Arm (37, 38), Maple Wood 
- 

- - 

mud flats (33) and a t  stevenson marsh ( * 

, - -  

37-3 38-1 38-2 38-3 33-1 33-2 33-3 66 I- + 

, * 
Genera 37-1 

Lep t o  laimus 
0don tophora 
Paras colaimus 4 
Siphono laimus 
Desmolaimus 
T e r s  che l l ing ia  
Linhomoeus - 
Theristus I 
Theristus I1 
Richters ia  
Saba t ie r ia  
-a 

Chromadori d 
Chromadorina 
Neochromadora 
Cyatholaimid 
Mary lynnia 
Tripyla 
Tripyloides 
Oxys tomina 
t a u r a t  onema 
Enoplus 
o • ’ % € b k t t g - -  
0. ves iear ius  
b o n c h u s  
Desmoscolecid 
Tylenchid 
Prodorylaimim 
Unidentified 3 
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