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INTRODUCTION

The sandy sh ores of the sea  are populated by a rich and ex c it
ing fauna. Most v is ito rs  to m arine b ea ch es--b e  they tou rists, 
naturalists, or f ish erm en --w ill be fam iliar with such con sp ic
uous objects as sand dollars, moon sn a ils , and basket cock les. 
However, the fact that side by side with these co llectors' item s  
there liv es  an even richer and m ore d iversified  fauna of minute 
invertebrates, m ost of them v isib le  only through the m icro 
scope, never attracts the attention of the layman and only very  
rarely  that of the sc ien tis t. This lack of in terest b e lies  the s c i 
entific im portance of these sm all anim als som e of which belong 
to the m ost fascinating group of creatu res to be found in the 
sea , for exam ple, the M ystacocarida, representatives of a 
prim itive su bclass of crustaceans (Pennak and Zinn, 1943), or 
the m acrodasyoid gastrotrichs (Remane, 1936). M oreover, the 
abundance both in individuals and in sp ec ies  of this so -ca lled  
meiofauna p resents a continuous challenge to the eco log ist and 
the population gen etic ist, and the p hysiologist is  likely to find  
problem s of far-reach in g consequences in the adaptations of 
these anim als to their sp ecia lized  habitats.

In Europe, Remane and his school in K iel began to explore  
system atica lly  the sand inhabiting meiofauna about thirty years  
ago. Sm aller centers of s im ila r  research  have sprung up in 
France (B anyuls-sur-M er, Roscoff), in Italy (P isa), and work 
on various groups of these anim als has been undertaken in m ost 
other countries with a cc ess  to the sea .

In the United States, with its  9 ,000  m iles  of coastline, som e  
sporadic efforts have been made, such as the investigation of 
the psam m obic copepods by W ilson (1932, 1935) and Pennak 
(1942), but in general it can be said  that the study of the marine 
meiofauna has been neglected  in this country. G astrotrichs and 
archiannelids w ere not known from  A m erican shores until very  
recently . We are ignorant concerning som e other sm all groups 
like psam m obic hydrozoans, bryozoans, and tardigrades. A few  
nem atodes from  beaches have been described by Cobb (1920), 
Chitwood (1936a,b, 1937, 1951), A llgén (1947) , and Timm  
(1952), but it can be said  with confidence that the vast store of 
sp ec ies  to be expected in th is habitat has hardly been touched.
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O stracods are little  known (see T re ss le r , 1940) and even in 
the larger and somewhat better known groups, like polychaetes, 
amphipods, and cum aceans, new findings can be expected when
ever a sam ple of sand is  taken to the laboratory and examined  
under the m icroscop e. To correct th is situation a deliberate  
effort should be made to study these anim als m ore adequately. 
This would reflect not only on the status of zoology in the United 
States but a lso  be of great value to m arine b io logists in other 
countries, who thus far have been unable to draw zoogeograph- 
ica l and m ore general ecologica l conclusions on the psam m obic 
meiofauna because of the near absence of data from  countries 
outside Europe.

Puget Sound seem s to be ideally  suited for a start in this d i
rection . There one finds in a relatively  sm all area and under 
homogeneous tem perature conditions a great number of beaches 
with substrates ranging from  very coarse  to very fine sand and 
mud. The macrofauna is  reasonably w ell known and extrem ely  
rich . There are excellent laboratory fa c ilit ie s  at a sm all d is 
tance from  the shore, notably those of the Department of Zool
ogy of the U niversity of Washington in Seattle and the Friday  
Harbor Laboratory on San Juan Island.

It was therefore with great enthusiasm  that between October, 
1955, and August, 1956, the author embarked on a detailed  
study of the meiofauna of som e Puget Sound beaches while hold
ing a fellowship of the International Cooperation Adm inistration.

I w ish to thank the whole staff of the Department of Zoology 
at the U niversity of Washington, particu larly  the D irector, Dr. 
A. W. Martin, and Dr. Paul Illg, for the kindness with which I 
w as received  in Seattle, the generosity with which my project 
was supported, and the open and warm sp ir it prevailing at the 
department which made the work there a pleasant task.

The resu lts  obtained so far justify the in itia l enthusiasm . 
Several new gastrotrichs and archiannelids could be described  
(W ieser, 1957a, b); the interesting hydrozoan Protohydra leu ck
a r ti  was encountered quite frequently (W ieser, 1958a); new 
harpacticoid copepods w ere found and are to be described  by 
P ro fesso r  Chappuis from  Toulouse, France. The m aterial a lso  
contained a new sp ec ies  of polychaete (Podarke  sp .)  and a 
new amphipod (Synchelidium  sp .) ,  which await description.

E cologically  the relationship between grain s ize  and the d is 
tribution of certain sp ec ies  could be elucidated (W ieser, 1956a, 
1959. However, by far the m ost volum inous contribution 
em erging from  the m aterial collected  proved to be the study of
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the nematode fauna. A ltogether 106 sp ec ies  w ere found, 76 of 
which are new, including two new genera. A taxonomic treatm ent 
of this fauna i s  presented in Part I of this volum e. Part II is  de
voted to an eco log ica l an alysis of the whole fauna as far as this 
is  possib le with our incom plete knowledge of m ost of the sp ec ie s .

The help of sp ec ia lis ts  on whose data Part II a lso  draws has 
already been acknowledged in W ieser (1959). I a lso  want to 
thank my wife for her help, particularly in connection with the 
writing of the m anuscript. A general account of the oceano
graphic features of the area under investigation can be found in 
Wang (1955) and U niversity of Washington (1953b). The follow 
ing rem arks should suffice for the purpose of this paper: 

Salin ity. Puget Sound i s  on the average 1 to 3%0 lower in sa 
linity than surface w ater in the open sea  off the coast of W ash
ington. In the central portion of the main basin, the salin ity  of 
surface w aters varies from  le s s  than 27. 5%0 in A pril and May 
to 30. 0%0in autumn months. Near the shore the inflow of r ivers  
may reduce the salin ity  considerably. Since the salinity does 
not r ise  above 30. 0%0, Puget Sound has to be considered a po ly 
haline area . For the d iscussion  in part II the division of marine 
and brackish w aters as given by Valikangas (1933) is  adopted. 
The nom enclature used is  as follow s: 

marine water >30%o 
polyhaline w ater =15-30%0
m esohaline water 3 -=15%0 ■*, , . . ,. . . . .  , .  ,  itrue brackish wateroligohaline water 0. 5-~3%ßJ

T em peratu re. In Puget Sound the surface w aters m easure  
about 14°C in sum m er and 8. 5°C in winter.

T ides. As elsew here along the P acific  Coast, the tide of Pu
get Sound is  of the mixed type, the height difference between  
su ccessiv e  lows exceeding that between su ccessiv e  highs. 
"Within Puget Sound, the range of the tide and its  ch a ra cter is
tics  vary considerably with both tim e and location. . . . The 
tides at Seattle have respectively  mean and diurnal ranges of
7 .6  and 11 .3  fee t, with the estim ated  highest and low est tides  
(referred  to mean lower low) being 14. 8 and -4 . 5 feet, re sp e c 
tively . This gives an estim ated range of 19.3 feet" (University  
of Washington, 1953b:105-6). A ll the indications of tidal height 
in the following pages are referred  to mean low er low.

The L o ca litie s  In vestiga ted  

Five lo ca lities  w ere investigated: Richmond Beach, Golden
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Gardens, Alki Point, Vashon Island, and Bainbridge Island (see  
map 1). Their position with resp ect to the general configuration  
of the shoreline and the direction and force of the currents is  
such that they represent a s e r ie s  of d ecreasing exposure, Rich
mond Beach being the most exposed, Bainbridge Island the most 
sheltered  locality . The d ifferences in exposure are reflected  in 
the com position of the beach sand; Richmond Beach has, on the 
average, the co a rsest sand, and Bainbridge Island the fin est. 
The sand on Vashon Island and Bainbridge Island co n sists  in 
large proportion of very fine, a lm ost s ilty  fraction s, but the 
organic content is  low. In each locality  sam ples w ere taken 
along a transect, roughly between -2 and +8 feet. F ive to nine 
sam ples w ere taken per locality , in m ost ca se s  each sam ple  
representing a different lev e l of intertidal height. For each  
sam ple the com position of grain s iz e s  was determ ined by s ie v 
ing the sand through a standard se t of T yler scr een s . In the fo l
lowing, a short characterization of the five lo ca lities  and sp ec 
ification of each sam ple w ill be given. The average grain s ize  
is  characterized  by the "median diam eter" (in p), computed a c 
cording to Krumbein and Pettijohn (1938).

1. Richm ond Beach
Near the railway station. Most exposed locality . F lat, unin

terrupted beach, without boulders.

Average
Sample No. Intertidal Height Grain Size Date

1 -2 .5 200 5 /1 3 /5 7
2 0. 5 269 4 /2 3 /5 7
3 3 .0 294 3 /1 7 /5 7
4 5 .0 270 6 /1 7 /5 7
5 6 .0 254 4 /7 /5 7
6 7. 5 384 5 /5 /5 7

2. Golden Gardens
On the northernm ost edge of the public beach. Medium fine 

to coarse  sand. Between 2 and 4 feet a belt of boulders and 
rocks, overgrown with M ytilus  and barnacles. In the low er por
tion of the intertidal there are patches of Z o stera  in which no 
sam ples w ere taken. Above approxim ately the 3-foot lev e l the 
beach is  steep er than below it.
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Average
Sample No. Intertidal Height Grain Size Date

7 -2 . 5 116 10 /31 /56
8 -1 .5 147 6 /2 2 /5 7
9 -1 .0 142 10 /31 /56

10 1 .0 153 1 /9 /5 7
11 2 .5 136 3 /1 4 /5 7
12 4 .0 242 1 /2 0 /5 7
13 5. 5 221 3 /1 4 /5 7
14 7 .0 320 10 /27 /56
15 7. 5 179 5 /1 7 /5 7

3. A lki Point
Between W. Oregon and W. G enesee s tr ee ts . Medium fine to 

coarse sand. From  3. 5 feet upward, the beach is  covered  with 
boulders and rocks, overgrown with seaw eeds, barnacles, 
M ytilus, etc. In th is zone the sam ples are derived from  patches 
of sand between the boulders. In the lower portion of the beach  
there occurs the polychaet T elepsavus costarum , apparently an 
indicator of s ilty  and fine sand. There is  dense algal growth
(N e re o c y s tis , L am inaria , e tc .)  below low water.

Average
Sample No Intertidal Height Grain Size Date

16 -2 . 5 105 5 /1 2 /5 7
17 0 116 4 /1 1 /5 7
18 2 .0 117 2 /1 0 /5 7
19 4 .0 252 6 /1 3 /5 7
20 5 .0 210 12 /2 0 /5 6
21 7 .0 207 6 /2 9 /5 7

4. Vashon Island
In front of the sm all bridge connecting the two parts of the 

island. Fine to medium fine sand. Boulders in the upper portion  
of the beach, Z o stera  and Ulva in patches in the lower portion. 
T elepsavus costarum  reaching up to 5 feet.
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Average
Sample No. Intertidal Height Grain Size Date

22 -1 .0 93 2 /2 2 /5 7
23 0. 5 101 5 /2 5 /5 7
24 3 .0 109 5 /2 5 /5 7
25 4 .5 109 2 /2 2 /5 7
26 7. 0 144 6 /2 9 /5 7

5. B ainbridge Island
Northeast point of the island. The beach belongs to the Bain

bridge Island State Park. Very fine to medium fine sand. Very 
coarse sand around 7-foot level. G ravel between 4. 5 and 7 feet. 
T elepsavus costarum  reaching up to 3 -4  feet, patches of 
Z o stera  reaching up to zero level.

Average
Sample No. Intertidal Height Grain Size Date

27 -2. 0 74 12 /28 /56
28 0 74 4 /2 6 /5 7
29 2 .0 74 4 /2 6 /5 7
30 4. 5 74 12 /28 /56
31 7. 0 415 6 /2 /5 7

The taxonomic treatm ent of the nem atodes found is  patterned  
after my monograph of the Chilean nem atodes (W ieser, 1953, 
1954b, 1956b). Keys w ill be given only for genera that w ere not 
dealt with in the Chilean paper or for those in which important 
taxonomic changes have taken place since com pletion of that 
paper. A ll the details concerning the taxonomic and morpholog
ica l term inology that were outlined in W ieser (1953, pp. 4-8) 
hold equally w ell for th is study.

A ll sp ec ies  found w ill be mentioned here, and all but very  
few of the best-known cosm opolitan sp ecies  w ill be described  
and figured.
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PART I
THE TAXONOMY OF THE FREE-LIVING NEMATODES

Fam ily LEPTOSOMATIDAE

A nticom a acum inata  Bastian
In my m aterial, I frequently encountered typical representa

tives of this cosm opolitan sp ec ie s . As to the synonymy of the 
sp ec ie s , see  W ieser (1953).

The ta il of the fem a les m easured about 7 anal d iam eters.
Occurrence: Bainbridge Island, Vashon Island, Alki Point, 

Golden Gardens; 8 to -2  feet.

Fam ily LAURATONEMATIDAE

Lauratonem a  Gerlach

Of this genus, the following four sp ecies  w ere known up to 
the present: L. redu ctu s  G erlach 1953, L. adria ticu s  G erlach  
1953, L. hospitum  G erlach 1954, and L. orig inale  Gerlach  
1956. My m aterial yielded two new sp ec ies , L. m entulatum  and 
L. pugiunculus, each represented  by one m ale.

L. m entulatum  n. sp. is  distinguished from  all other sp ecies  
by the shape of the buccal cavity, which is  spacious, cylindroid,
1 .6  tim es as long as wide; and by the length of the body, the 
long cephalic seta e , the w ell-cu ticu larized  spicula, and the 
shape of the ta il.

L. pugiunculus n. sp. is  distinguished from  the four old sp e
c ie s  by the p resence of a short, p late-shaped gubernaculum, by 
the shape of the ta il on which there occur ventral papillae, by 
the shape and length of the sp icula, and by the occurrence of 
ventral gland and excretory pore.

Lauratonem a m entulatum  n. sp. (fig. 18a, b)
d'd': L = 2. 44 a = 5 4 . 2  b = 7 . 6  c = 15.2.
Body: diam eter at end of esophagus 40 p. No cerv ica l or s o 

matic seta e . Cuticular annulation fine, conspicuous.
Head: diam eter 18 p. Labial papillae conical. Ten cephalic



setae , 19 + 14 p long. Shape of amphids unclear, probably 
pocket-shaped, in front of lateral cephalic setae.

Buccal cavity spacious, 1. 6 tim es longer than wide.
Esophagus cylindrical. Excretory pore 120 p behind anterior  

end (48 p in front of nerve ring).
Spicula blade-shaped, straight, 26 p long. No gubernaculum  

or supplement.
Tail 5. 2 anal d iam eters long. Anal diam eter 36 p.
Occurrence: Golden Gardens; 5 .5  feet.

Lauratonem a pugiunculus n. sp. (fig. 3a, b)
cfcf: L = l .  80 a=  60. 0 b = 6 .0  c = 18. 0
Body naked, fairly cylindrical. Diameter at end of esophagus 28 p.
Head: diam eter 14 p. Labial papillae con ical, w ell developed. 

Ten cephalic setae, 11 + 9 p long.
Shape of amphids not quite c lear, probably pocket-shaped.
Cuticle finely striated . Excretory pore 114 p behind anterior  

end, i .  e . , 42 p before nerve ring. Ventral gland just in 
front of end of esophagus.

Buccal cavity sm all, conical. In the peribuccal tissu e  of the 
esophagus, sev era l strands of darker color can be d istin 
guished.

Spicula slender, m ore or le s s  straight but with an S -like  
bend, 20 p long. Gubernaculum sm all, thin.

T ail 6. 8 anal d iam eters long, cylindrical, with three or four 
ventral papillae and sev era l setae. Anal diam eter 22 p.

O ccurrence: Golden Gardens; 5. 5 feet.

Fam ily ENOPLIDAE

In this collection  I encountered representatives of two genera  
that I had not seen  before, v i z . , Rhabdodem ania  and T r ile p ti
um. The latter genus certain ly belongs to this fam ily, and its  
position w ill be d iscu ssed  below. The position of Rhabdodem a
nia has been doubtful since the structure of the buccal armature 
is  difficult to interpret. My single specim en of R. illg i  n. sp. 
was in good condition, and I consider the "cuticular p rojec
tions" so far described  in this genus as being homologous with 
the teeth of other enoplid genera, and the three pairs of longer 
onchia as being homologous with the m andibles. This homolo- 
gization p resents no ser iou s difficulty. Consequently the genus 
w ill be referred  to the Enoplidae although it occupies a so m e
what iso lated  position there.
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A new genus, Hyalacanthion, w ill be established for three 
sp ec ies  hitherto referred  to E nop lo ides.

Rhabdodemania

Of all sp ec ies  of Rhabdodem ania, only R. coronata  Gerlach  
has cephalic setae longer than one head diam eter. From this 
sp ecies  my new sp ec ies  is  distinguished by the length of the 
fir s t  c irc le  of cephalic setae which in R. coronata  m easure 16 
p, in R . illg i  only 7 p. All other characters seem  to agree.

Rhabdodemania illg i  n. sp. (fig. 2a, b)
? ? : L  = 4 . 90 a = 98. 0 b = 9 . 8  c = 32 . 6  Vu = 61. 2 per cent
Body naked with the exception of one pair of cerv ica l setae. 

D iam eter at end of esophagus 48 p.
Head: diam eter (at the end of second cephalic setae) 22 p; a t

tenuated. The anterior end is  truncate. The lips are strong
ly developed, cushionlike. The fir s t  cephalic setae (4) 
m easure 7 p, the second (6) m easure 24 p.

Buccal cavity conical, 17 p long, provided with three pairs of 
curved, stiletto lik e , weakly cuticularized  mandibles that 
seem  to be homologous with the mandibles of other Enopli
dae, and three teeth (platelike projections). Inconspicuous 
folds can be distinguished in the anterior portion of the buccal 
cavity. There is  a very weakly developed cephalic capsule.

E xcretory pore probably on lev e l with second c irc le  of c e 
phalic seta e .

Tail of fem ale 3 .3  anal diam eters in length, a lm ost cy lin dri
cal, with round, protruded spinneret. Anal width 45 p.

O ccurrence: Richmond Beach; 5-6 feet.
The sp ec ies  is  named after Dr. Paul L. Illg of the D epart

ment of Zoology, U niversity of Washington, Seattle.

Enoplus

The new sp ec ies  described below belongs to group D. 2 .  of my 
key in W ieser (1953) and is  very c lo se ly  related to E. behringi
cus F ilipjev, from  which it i s  distinguished esp ecia lly  by the longer 
and m ore slender ta il (3. 5 anal d iam eters as against 2. 5) and 
by som e differences in the structure of the sp icula. In E. beh
rin g icu s, the spicula are provided with two conspicuous ventral 
warts that are absent in E. ve la tu s  n. sp . In the latter sp ec ie s ,  
the spicula are also  extended d ista lly  and proxim ally, while
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they are m ore or le s s  regularly attenuated in E. behringicus.
I a lso  found E. p a ra litto ra lis  W ieser, which until then was 

known only from Chile. The Puget Sound specim ens, however, 
differ from the Chilean ones in having a ser ie s  of cuticular ridges 
that ventrally occupy the posterior half of the male tail. The tax
onomic significance of this character is  unknown, but I do not 
think it suffices to establish a new species or even a new variety.

Enoplus vela tu s  n. sp. (fig. 4a-c)
dif: L= 5. 42 a = 36.1 b = 5 . 4  c = 24.7  
Body: diam eter at end of esophagus 114 p. Short setae a ll 

over body, esp ec ia lly  in the anal region of the m ale.
Head: diam eter 58 p; of the usual shape, not globular. Lips 

sm all, provided with papillae. Ten cephalic setae, subequal, 
19. 5 p long.

Cephalic capsule w ell developed. Mandibles 25 p long. A m 
phids just in front of the cephalic suture, 1 2 x 8 .  5 p.

O cellar pigm ents approxim ately 72 p behind anterior end. 
Inner layers of cuticle dotted.
Spicula 156 p = 1 .7  anal d iam eters long, with velum . Shortly 

before the d istal end spicula extended. There are no teeth  
or p la tes. Gubernaculum 48 p long, triangular, with short, 
caudodorsal apophysis.

Supplement tubular, 60 p long, 168 p in front of anus. 
Im m ediately p osterior to the anus a tubular papilla is  situated  

on the ta il, another one at a distance of 150 p from  the anus. 
T ail slender, 3. 5 anal d iam eters long in m ales and juveniles. 
O ccurrence: Bainbridge Island, Vashon Island, Alki Point;

-2 . 5 to 3 feet.

Enoplus p a ra litto ra lis  W ieser (fig. 5a-c) 
dV: L=  4 . 90 a = 37. 0 b = 9 . 8  c = 32.6  
Body short. Scattered setae p resent. D iam eter at end of 

esophagus 120 p.
Head: d iam eter 48 p. Labial papillae con ical. Cephalic setae  

15. 5 + 13 p long. Mandibles 20 p long. The sm all amphid is  
traversed  by the cephalic suture.

No eyespots, but faint esophageal pigm ent can be seen in the 
anterior cerv ica l region.

Spicula 120 p long (143 p in the type specim en). Gubernaculum  
com plicated, of exactly the shape described  in W ieser (1953, 
p. 65, fig . 32c).

Supplement 40 p long, 150 p in front of anus. A row of long,
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stiff b r is tle s  extends from  the anus to the anterior of the 
supplement.

Anal d iam eter 84 p. Tail stout, approxim ately 2 anal d iam e
ters  long. In m ales the p osterior half of the ta il i s  ch arac
terized  by a s e r ie s  of cuticular ridges that w ere not ob
served  in the Chilean sp ecim ens. A few scattered  seta e .

O ccurence: Golden Gardens, Richmond Beach; 5 . 5 - 8  feet.
Distribution: Chile (Strait of M agellan, upper intertidal),

Puget Sound. This sp ec ie s , so far , is  confined to the upper 
intertidal of cold tem perate regions.

Oxyonchus

I found a new sp ec ies  of the genus that is  distinguished from  
a ll other sp ec ie s  by the very  much elongated cephalic setae and 
by the unusual shape of the buccal cavity. A lso , the sp icular  
apparatus offers som e distinguishing featu res.

The second sp ecies  of Oxyonchus found in Puget Sound r e 
m ains uncertain, since only one fem ale was encountered.

Oxyonchus cu lcita tu s  n. sp . (fig. 6a-c)
? ? : L  = 2 . 67 a = 38.1 b = 3 . 7  c = 10 . 0  Vu = 61.1 per cent
dtf: 3 .03 50.5 4 . 3  18. 0

ju v .: 2 . 02 36. 7 3 . 4  9.2
Body: diam eter at end of esophagus 70 p. C ervical setae in 

the anterior cerv ica l region. In the m ale som e of these s e 
tae are arranged in bundles.

Head: diam eter in m ale 30 p, in fem ale 42 p. Lips with v e 
lum, altogether 12 p high. Labial setae 18 p long, stout. 
Cephalic setae in m ale 68 + 37 p long; in fem ale the paired  
submedian setae stick  together and form  one seta  90-95 p 
long. In the m ale there is  a c irc le  of subcephalic setae up 
to 25 p long. On each side, between the labial and the c e 
phalic setae , a long, w ell-developed  cirrus is  implanted. 
Cephalic capsule w ell developed, with opening for amphid. 
Im m ediately p oster ior to the cephalic capsule the cu ticle of 
the body w all form s a cushionlike thickening.

Buccal cavity spacious, consisting of an anterior portion in 
which the arm ature is  situated and a posterior portion that 
is  funnel-shaped, thick-walled, about 35 p deep. The 2 subven- 
tral teeth are 16-20 p long. The dorsal tooth is  very sm all.
The two subventral mandibles are broad and each contains 25- 
30 denticles in the field  between arc and horizontal bar. The
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teeth are anchored to the mandibles in a complicated manner.
Spicula sem ic ircu lar , 66 p long* Apophysis caudodorsal, 28 p 

long.
Supplement sm all, 96 p in front of anus.
Anal diam eter 48 p. Tail 4 .2  anal d iam eters long in the m ale,

6. 5 in the fem ale. A few scattered  setae .
O ccurrence: Bainbridge Island, Golden Gardens; 6 . 5 - 8  feet  

and subterranean w aters.

Oxyonchus sp . (fig. 7a, b)
$ ? : L = 4 . 6 7  a = 31.1 b = 5 . 8  c = 17 . 9  Vu = 51.1 per cent
Body: diameter at end of esophagus 114 p. C ervical setae present.
Head: diam eter 41 p, lips low, labial setae 8 p long. Cephalic 

setae 25 + 22 p long. The cephalic organ is  slightly  elevated  
and is  in serted  c lo se  to the la tera l labial seta . Cephalic 
capsule 23 p high.

Buccal cavity con ical. Mandibles m easuring 2 5 x 1 8  p, with 
24 d en ticles. Subventral teeth not quite reaching to the ante
rior end of the m andibles.

Tail 4 anal d iam eters long. Anal diam eter 73 p.
O ccurrence: Richmond Beach; -2 . 5 feet.

Enoplolaim us

Two new sp ec ies  belonging to this genus w ere encountered in 
my m aterial. E. lenunculus n. sp . is  related  to E. propinquus, 
derjugin i, zo s te ra e  (see  W ieser, 1953, table on p. 74), from  
which sp ec ies  it is  distinguished by the shorter cephalic setae, 
by the large cephalic organ (not mentioned in the old sp ecies), 
and particu larly  by the shape of the sp icula, which are a lm ost 
sem icircular in E. lenunculus but rectangular in all other sp ec ie s .

The other sp ec ie s , E. p a ra lito ra lis  n. s p . , i s  very c lo se ly  
related  to E. lito ra lis  Schulz. Both these sp ec ie s  are charac
ter ized  by the elongation of the la tera l setae, which may attain  
tw ice the length of the submedian seta e . E. p a ra lito ra lis  i s  d is 
tinguished from  E. lito ra lis  by som e minor characters the tax
onomic significance of which is  d ifficult to evaluate. I am , how
ever, inclined to think that they represent true sp ec ies  charac
te r s . The cephalic setae  are shorter (lateral setae 62-64 p as 
against 83-93 p in li to ra lis  according to G erlach, 1952a). The 
shorter submedian setae m easure le s s  than 1 /2  the length of the 
longer setae in p a ra lito ra lis  but more than 1 /2  the length of 
those in li to ra lis .  The gubernaculum has a d istal p ro cess  that
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has not been described for lito ra lis . Furthermore, the opening of 
the spinneret in para lito ra lis  is  of a somewhat peculiar structure.

Enoplolaim us lenunculus n. sp . (fig. 8a-e)
? ? : L  = 3 . 46  a = 5 3 . 0  b = 5„7 c = 21„6 Vu = 57. 3 per cent
<±f: 2 . 55  46. 4  5 . 4  25.5
Body: d iam eter at end of esophagus 58 p (?). Short cerv ica l 

and som atic setae p resent.
Head: diam eter 36-38 p in fem ale , 30 p in m ale. Labial setae  

12-15 p long. Cephalic setae 48-54 + 19 p in fem ale, 42 + 12 
p in m ale. In the m ale there is  a c irc le  of subcephalic setae  
up to 22 p long. The cephalic organ (fig. 8c) is  unusually 
large, form ing an irregu larly  shaped e llip se  15 p long. The 
p osterior edge of the cephalic capsule co n sists  of a dense 
row of fine dots.

Buccal cavity: mandibles 2 3 x 1 4  p in fem ale, 1 6 x 1 2  p in 
m ale, provided with two tran sverse  p osterior projections 
at the point where the mandible tips are joined to the man
dible arc (fig. 8b). Teeth w ell developed. The cuticle in the 
anterior head region is  not always as thick as shown in fig . 8a.

Spicula 46 p, nearly sem icircu larly bent. Gubernaculum sm all, 
closely  fitting the distal end of the spicula, without apophysis.

Supplement 90 p in front of anus. A few long setae in this r e 
gion.

Tail club-shaped, 3 . 3 - 3 .  5 anal d iam eters long. Anal diam 
eter 36 p in m ale, 48 p in fem ale . The opening of the spin
neret is  situated at the end of a narrow tube.

Eggs 2 7 5 x 4 0  p.
O ccurrence: Bainbridge Island, Alki Point; 4-6.  5 feet.

Enoplolaim us p a ra lito ra lis  n. sp . (fig. 9a-e)
? ? : L  = 2 . 08  a = 46.2 b = 5 . 2  c = 16 . 0  Vu= 57.1 per cent
cfcf: 1 . 67  42.0 4 . 5  17. 0
Body: d iam eter at end of esophagus 38-44 p. Scattered short 

cerv ica l and som atic setae p resent.
Head: diam eter in m ale 19 p, in fem ale 22 p. Lips 8 .5  p 

high. Labial setae 11-12 p. Cephalic setae: submedian setae  
38 + 18 p, la tera l setae 62-66 p long, d istal end truncate. 
Subcephalic setae in m ale up to 16 p long. Cephalic capsule  
13 p high, suture faint.

Buccal cavity: mandibles 1 3 x 7 5  p, provided with p osterior  
projections a s  in the foregoing sp ec ie s .

Spicula 32 p long, rectangularly bent, cephalated proxim ally.

13

I



Gubernaculum 10 p long, straight, with a hook-shaped d is 
tal end.

Supplement 75 p in front of anus. Scattered short setae in 
th is region.

Tail club-shaped, 3 . 8 - 4 .  8 anal d iam eters long. Anal diam 
eter  27 p. As in the foregoing sp ec ies , the opening of the 
spinneret is  situated at the end of a narrow tube (fig. 9c). 

Eggs 250 X 50 p„
O ccurrence: Bainbridge Island; 6. 5 feet.
Rem arks: both new sp ec ies  of Enoplolaim us are ch aracter

ized  by the projections on the mandibles and by the peculiar  
opening of the spinneret. S im ilar projections seem  to be 
known from  E. propinquus . It would be in teresting to know 
how typical a character both the mandibular projections and 
the spinneret opening are within the genus E noplolaim us .

M esacanthion

Four sp ecies  of this genus are represented  in my m aterial.
For this reason it may be useful to emend the whole key given
in W ieser (1953).
1 P o ster io r  portion of buccal cavity alm ost cylindrical, with

rounded pockets at b ase.
2 Tail blunt, conical or cylindroconical.
3 Cephalic setae 1 /3  of head diam eter long:

M. haw aiiensis  (Allgén 1951), insufficiently described.
3' Cephalic setae 4 /5  of head diam eter long or m ore.
4 No o ce lli, no supplement (in both sp ec ies? ):

M. infan tilis  (D itlevsen 1930). Buccal cavity 1 .3  head d i
am eters deep (60 p); ta il conical, with six  d ista l setae.

M. cr ice to id e s  n. sp. Buccal cavity not more than 1 head 
diam eter deep (40 p); ta il cylindroconical, without d istal 
setae .

4' With o ce lli, with supplement:
M. v i r i l i s .(D itlevsen 1930).

2' Tail slender, p osterior third alm ost filiform :
M. pacificu s  (Allgén 1947).

1' Buccal cavity conical, without pockets.
5 Longest cephalic setae m ore than tw ice the head diam eter in

length. Shorter cephalic setae m easuring le s s  than 1/10  
the length of the longer ones. Labial setae m easuring more 
than 1 /2  the head diam eter:

M. p a li n. sp.
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5' Both cephalic setae and labial setae much shorter than in 
the foregoing sp ec ie s . The short submedian cephalic setae  
never m easuring much le s s  than 1 /2  the length of the long 
ones.

6 Gubernaculum close  to the spicula, with sm all, dorsally
pointing apophysis:

M . lo n g issim ese to su m  W ieser 1953. Length (dtf) = 3. 76;
spicula weakly curved; p oster ior  fifth of ta il cylindrical. 

M. k a ren sis  F ilip jev . Length (juv. &) = 1. 75; spicula rectan
gularly bent; posterior half of ta il cylindrical.

In W ieser (1953) I fa iled  to s tr e s s  the c lo se  resem blance of 
these two sp ec ie s . They are distinguished from  the sp ec ies  of 
the following group esp ec ia lly  by the weakly developed apophy
s is , but a lso  by the somewhat longer cephalic setae.

Another sp ec ies  related to the two sp ecies  above is  M. h irsu 
tum  Gerlach 1952, which is  distinguished by the much elon
gated ta il and by the long som atic and cerv ica l setae .
6' Apophysis of gubernaculum strongly developed, pointing 

caudodorsal.
7 M ales with flaplike appendages in anterior cerv ica l region

(transform ed cerv ica l setae):
M . pannosum  n. sp. : spicula 135 p; cephalic setae 24 + 22 p. 

7' No such flaplike appendages known:
Spicula Cephalic setae  

M. d itle v sen i F ilipjev 87-100 p 21-26 p + 2 / 3
M. b rev ise ta  F ilipjev 165 p 20 p + 3 / 4
M. m a io r  F ilipjev 80 p 40 p + 2 / 3
M. audax (Ditlevsen) ? (longer than one head

diam eter)

As can be seen, M. pannosum  i s  distinguished from  the group 
of sp ec ies  above not only by the occurrence of the flap like ap
pendages, but a lso  by d ifferences in the dim ensions of spicula  
and cephalic se ta e . There are two m ore sp ecies that are d is 
tinguished from  a ll others by their long spicula that m easure 8 
anal d iam eters in M. diplechm a  (Southern) and 3 anal d iam eters 
in M. longispiculum  Geriach 1954.

In W ieser (1953) I a lso  mentioned a number of sp ec ies , of 
which only fem ales are known, that are distinguished from  all 
other sp ecies  by various m ore or le s s  w ell defined ch aracters. 
These sp ecies  are: M. conicus (Filipjev), M. banalis F ilipjev, 
M. lu c ifer  F ilipjev, M. ungulatum  W ieser. My fourth sp ecies  
from  Puget Sound a lso  is  represented  by fem ales only. It is
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quite definitely a new sp ec ies , the main distinguishing features  
being the point of articulation and the length of the cephalic s e 
tae, the great difference in length between the long and the short 
submedian cephalic setae, the shape of the m andibles, and the 
shape of the short ta il.

In M. a rcu a tilis  n„ s p . , the cephalic setae articulate near the 
p oster ior  edge of the cephalic capsule, while in a ll other sp e
c ie s  of M esacanthion  the point of articulation is  either in the 
middle or near the anterior end of the cephalic capsu le. In this  
respect the sp ec ies  occupies an interm ediate position between  
the genera M esacanthion  and E noplolaim us . The lip s are s tr ia t
ed, a character that i s  a lso  unusual for M esacanthion . Thus, 
without knowing the m ale it can be concluded that M. a rcu a tilis  
is  a sp ec ie s  that deviates from  the typical representatives of the 
genus in at lea st two ch aracters.

M esacanthion p a li n. sp. (fig. 10a, b)
dfcf: L= 2 . 16 a= 54. 0 b = 3 . 3  c = 15 . 4
Body alm ost cy lin drica l. D iam eter at end of esophagus 41 p. 

Scarce cerv ica l and som atic setae p resent. Cuticle finely  
striated .

Head: diam eter 40 p. Lips 9 p high. Labial setae stout, 24 p 
long. Cephalic setae 8 4 +8  p, the long ones stout, the short 
ones slender. Cephalic capsule regular, cylindrical, 26 p 
high. Behind the cephalic capsule the cuticle i s  at f ir s t  6 p 
thick, narrow s gradually to 2. 5 p.

Buccal cavity: mandibles 25 p long. The p osterior straight 
portion of the teeth is  very long.

Spicula 62 p long. Gubernaculum with w ell developed apophy
s is ,  26 p long. Supplement 31 p long, d ista lly  with three 
ridges, 78 p in front of anus.

Tail club-shaped, 2 .8  anal d iam eters long. Anal diam eter  
48 p . A few scattered  setae p resent.

O ccurrence: Alki Point; subterranean w ater.

M esacanthion a rcu a tilis  n. sp. (fig. I l a ,  b)
??: L=3 . 88  a =48 . 5  b = 4 , 6  c = 21. 6  Vu = 61. 5 percen t
Body: diam eter at end of esophagus 65 p. Scarce cerv ica l s e 

tae .
Head: diam eter 55 p. L ips 13 p high, striated  as in Enoploi

des. Labial setae 18 p. Cephalic setae 72 + 25 p long. Ce
phalic capsule 36 p high. Amphid situated sublaterally.
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Buccal cavity: mandibles broad, with long and curved tips,
26 p long.

Teeth le s s  than 1 /2  the height of the mandibles» Esophagus 
pigm ented in anterior cerv ica l region»

Tail club-shaped, 3 anal d iam eters long» In juven iles the s e 
tae are m ore slender and the ta il i s  longer and more s len 
der.

O ccurrence: Alki Point; 6» 5 fee t.

M esacanthion pannosum  n. sp . (fig. 12a-d)
? $ : L  = 4 . 22 a = 32 . 5  b = 6 . 0  c = 15 . 0  Vu = 46. 7 per cent
cfcf: 4 . 10  41 . 0  6 . 3  13.7
Body: d iam eter at end of esophagus 110 p in fem ale, 86 p in 

m ale. Few, scattered  cerv ica l setae in fem ale. In male 
there are two c ir c le s  of cerv ica l setae and two flaps on each  
side of the body. The flaps are transform ed cerv ica l setae  
that can be paired or unpaired (fig. 12b).

Head: d iam eter 35 p (at end of cephalic capsule 44 p) in f e 
m ale, 30 p in  m ale. Lips high. Labial setae 11-12 p, s len 
der. Cephalic setae 24-25 + 22 p. Cephalic capsule 17 p 
high, w ell developed. Cephalic organ elevated (fig. 12a), 
sublaterally  situated. Amphid just behind lateral cephalic 
seta .

Buccal cavity 19 p high in fem ale, 16 p in m ale. Teeth about 
1 /2  the height of the m andibles.

Spicula 135 p long, cephalated proxim ally . Gubernaculum  
strong, with powerful dorsal apophysis, 66 p long.

Supplement 54 p long, 180 p anterior of anus.
Tail 3 anal d iam eters long in m ale, 4 in fem ale, p osterior  

1 / 7 - 1 / 8  digitated. In m ale a few scattered  setae are p r e s 
ent. Anal diam eter 63 p in fem ale, 90 p in m ale.

O ccurrence: Alki Point; -2 . 5 fe e t.

M esacanthion c r ice to id e s  n. sp. (fig. 13a, b)
? ? : L  = 4„08 a = 31 . 4  b = 5 . 8  c = 17. 7  Vu = 52.4 per cent
Body: diam eter at end of esophagus 112 p. Only 2 cerv ica l 

setae behind the cephalic capsu le.
Head: diam eter 40 p, con ical. Lips rounded. Labial setae  

10 p long, very stout. Cephalic setae 36 + approx. 25 p long. 
Cephalic capsule 22 p high.

Buccal cavity: p osterior portion cylindrical, with pockets. 
Mandibles 19 p long.
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Tail conicocylindrical, 3. 4 anal d iam eters long. Anal d iam e
ter  67 ß .

O ccurrence: Richmond Beach; -2 . 5 feet.

Hyalacanthion  n. gen.

Two sp ec ies  of E noploides  are known which in the structure of 
the mandibles differ radically  from  a ll other sp ecies  of th is ge
nus, in which the mandibles are so lid . In E. pellu cidus  Saveljev  
and in E. m urm anicum  Saveljev, however, only the outer p or
tions of the mandibles are solid, while the middle portion con
s is ts  of a thin, transparent lam ella . In my Puget Sound m aterial, 
I found a third sp ecies  of th is type and feei  justified  in estab lish 
ing a new genus for these three sp ecies; the type sp ecies  is  here 
designated in H. m ultipapillatum  n. s p . , below.

Hyalacanthion  i s  characterized  by the structure of the mandi
b le s  and by the short sp icula. It is  a lso  very c lo se ly  related to 
Epacanthion  W ieser in which the outer portions of the mandibles 
are com pletely separated. It is  not always easy  to establish  the 
p resen ce or absence of the middle transparent lam ella  on the 
b a sis  of data from  the literature. However, Epacanthion  i s  a lso  
characterized  by the elongated sp icula that never m easure le s s  
than 2. 5 anal d iam eters.
The key to the sp ec ies  reads as follow s:
1 Male with 9 preanal tubular supplements:

H. m ultipapillatum  n. sp . Type!
1' Male with 1 supplement (not mentioned in H. m urm anicus).
2 Tips of the mandibles 3 tim es the width of the shaft apart.

Cephalic setae 1 head diam eter long. Gubernaculum r e 
duced (W ieser, 1953):

H. pellu cidus  (Saveljev).
2' Tips of the mandibles tw ice the width of the shaft apart.

Cephalic setae 1 /2  the head diam eter long. Gubernaculum  
present:

H. m urm anicus (Saveljev).

Hyalacanthion m ultipapillatum  n. sp. (fig. 14a-f)
? ? : L  = 3 . 42  a = 4 2 . 8  b = 4 . 5  c = 14.5 Vu = 55.6 per cent 
dtf: 3 . 16  48.6 4 . 9  15.0
Body: diam eter at end of esophagus 70 p . C ervical setae up to 

20 ß  long.
Head: diam eter 40 ß  in fem a les , 34 ß  in m ales. Lips high, 

faintly striated . Labial setae 12 ß  long. Cephalic setae 30 +
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21 p. In m ale there are 20 subcephalic setae arranged in 
two circles,, Cephalic capsule 16 p high.

Buccal cavity: mandibles broad; tips twice the width of the 
shaft apart, 14-18 p long; claw s very strong (fig. 14c)„
Teeth m easuring approxim ately 1 /2  the length of the man
d ib les.

Esophagus pigm ented in the anterior region.
Spicula 43 p = l  anal diam eter long. P roxim ally cephalated, 

dista lly  provided with five ridges. Gubernaculum 1 /2  the 
length of the spicula, with sm all dorsal apophysis.

There are 9 short, tubular supplem ents, an unusual feature  
for the fam ily Enoplidae.

Taii 5. 5 anal d iam eters long.
O ccurrence: One of the m ost abundant sp ec ies  on the beaches  

of Puget Sound, Vashon Island, Alki Point, Golden Gardens, 
Richmond Beach; 8 to -2 . 5 fee t.

M esacanthoides

In W ieser (1953) I held that M esacanthoides i s  represented by 
only two sp ec ies , v iz . M. latignathum  (Ditlevsen) and M. scu lp 
ti lis  W ieser. I overlooked, however, that a lso  in Enoplolaim us 
caput m edusae  D itlevsen  the mandibles are of the shape typical 
for th is genus and quite different from  those of Enoplolaim us. 
Thus, together with a new sp ec ies  described below, the genus 
M esacanthoides com p rises four sp ec ie s  that are ea sily  d istin 
guished by the m ale genital apparatus.

Gubernaculum reduced, no supplement:
M. latignathum  (D itlevsen).

Gubernaculum plate-shaped, without apophysis; sm all, tubular 
supplement p resent. Head with 4 c ir c le s  of cephalic setae:
M. ca p u tm ed u sa e  (D itlevsen).

Gubernaculum S-shaped, with sm all apophysis; sm all, tubular 
supplement p resent. Head with the usual arrangem ent of cephal
ic  setae (although in the m ale, there are 3 c irc le s  of subcephalic 
setae):
M. sinuosus n. sp.

Gubernaculum with long caudal apophysis: supplement solid, 
wrench-shaped, extrem ely powerful:
M. scu lp tilis  W ieser. Type!

B esid es these four sp ecies  it i s  not im possib le that Enoplolai
m us su b terraneus  Gerlach 1952 a lso  belongs to M esacanthoides.
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However, the structure of the mandibles i s  not quite c lear in 
th is sp ec ie s .

M esacanthoides sinuosus  n. sp. (fig, 15a-c)
? ? :L  = 3 .8 7  a = 7 7 .4  b = 5 .5  c = 32 .3  Vu = 57. 7 per cent
o'er: 3 .4 0  75 .6  5 .7  - 3 4 .0
Body: diam eter at end of esophagus 46 p. Scattered cerv ica l 

setae p resent.
Head: diam eter 37-38 p. Lips unstriated, 7 p high. Labial s e 

tae 10-11 p long (17 p in one single specim en). Cephalic s e 
tae in usual arrangem ent, 41+ 18  p long in m ale. In male 
there are a lso  3 c ir c le s  of subcephalic setae, those of the 
f ir s t  c irc le  m easuring 36 p, of the second 13 p, and of the 
third 48 p. T hese setae are arranged in 8 longitudinal row s. 
Cephalic capsule about 20 p high. The amphids are slightly  
raised .

Buccal cavity: mandibles solid , 19 p high. There is  an ante
rior median segm ent that is  se t off from  the rem ainder of 
the mandible by 2 diagonal edges which run from  the tips of 
the mandible to the tip of the tooth. This structure is  char
a cter istic  for the whole genus. Mandibular tips with sm all 
d o rsa l apophyses. The mandibles are connected by a char
a c ter istic  stom odaeal ring. Teeth 13 p high.

Spicula 66 p long, bent proxim ally . Gubernaculum S-shaped, 
tubular, with sm all dorsal apophysis. The d istal curvature 
is  not always as pronounced a s shown in fig . 15b.

Supplement sm all, tubular, 85 p in front of anus.
Tail stout, 2. 8 -3 . 6 anal d iam eters long, with sca rce  setae. 

Anal diam eter 40-45 p.
O ccurrence: Alki Point, Golden Gardens, Richmond Beach; 4 

to -2 . 5 feet.

Enoploides

The sp ec ies  described  below is  distinguished from  the majori
ty of other sp ec ies  by the length of the spicula (1 .7  tim es the 
ta il length) in combination with the long cephalic se ta e  and the 
high lip s . The sam e combination of characters occurs in E. 
brunettii Gerlach, which, however, is  d istinguished from  my 
new sp ec ies  by the absence of teeth, the shorter spicula (190 p 
a s against 290 p), d ifferences in the shape of the gubernaculum, 
and the m ore slender ta il.
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E noploides harpax  n. sp. (fig„ 16a-c)
$ 9 :L  = 3 .6 9  a = 3 6 .9  b = 4 .3  c = 2 0 .0  Vu = 5 8 .0 per cent
dif: 4 .1 5  50 .0  4 .4  27 .7
Body: diam eter at end of esophagus 81 p. Very few  cerv ica l 

setae .
Head: diam eter 48 p in fem ale, 54 p in m ale. Lips high, con

spicuously striated . Labial setae 25 p. Cephalic setae 62 +
28 p in m ale; longest setae in fem ale 55 p. Cephalic capsule  
low, weakly developed.

Buccal cavity: mandibles with strong claw s, 25 p high; shaft 
5 p wide. Teeth w ell developed.

Esophagus strongly m uscular in the anterior portion.
Spicula 290 p.= 1 .7  ta il lengths, with diagonal reinforcem ent. 

The spicula glide in a com plicated gubernaculum that d ista l-  
ly  is  provided with 2 hooks. Supplement tubular, sim ple,
120 p in front of anus.

Tail 3 .5 -4  anal d iam eters, club-shaped. Anal diam eter 50 p 
in m ale.

O ccurrence: Alki Point, Golden Gardens, Richmond Beach;
6. 5 to -2 . 5 fee t.

T rileptium  Cobb, 1933 
= T rilep ta  Cobb, 1920

In W ieser (1953) the genus T rilep tium  was not included in my 
treatm ent of the Enoplidae. This was because of the lack of p er 
sonal acquaintance with representatives of th is genus. From the 
literature known at that tim e it was im possib le to com e to a def
inite conclusion as to the system atic  position of the genus. In 
1952 G erlach described a new sp ec ie s  and mentioned the re la 
tionship of T rilep tium  to Enoplolaim us. Gerlach did not, how
ever, see  any teeth in the buccal cavity. In 1955 the sam e au
thor added another sp ecies, T. sa lva d o rien se , in which teeth  
w ere seen, and thus the relationship to Enoplolaim us was con
firm ed . My Puget Sound m aterial yielded one sp ecies , which I 
unhesitatingly refer  to T rilep tium  although the buccal arm ature 
i s  s t i l l  m ore strongly developed than in T. sa lva d o rien se .

In a way, T rilep tium  is  a p ara lle l genus to Enoplus. These  
two are the only enoplid genera with low lips, and in both, one 
component of the buccal arm ature dom inates to the com plete or 
near exclusion of the other component. In Enoplus there are on
ly  m andibles, the teeth being com pletely reduced. In T rileptium  
the teeth are the main functional elem ent, while the mandibles
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are m ore or le s s  reduced or, perhaps, partly transform ed into 
the supporting fram e of the teeth. The dorsal tooth was de
scribed  by Cobb in T. gu tta ta , but no subventral teeth w ere seen  
in th is sp ec ies  or in T. subterraneum  G erlach. A ll three teeth  
w ere observed in T. sa lvadorien se  and in my new sp ec ies , also, 
a ll three teeth are clearly  v isib le .

Apart from  the differing v isib ility  of the teeth, the four sp e
c ie s  known are separated by severa l other features:
1 Supplement present, tubular. Gubernaculum with caudal

apophysis:
T. subterraneum  Gerlach.

1' Supplement reduced or absent. Gubernaculum absent or par
a lle l to spicula.

2 Supplement reduced to a cuticular d isc . Gubernaculum ab
sent. Spicula more than 2 anal diam eters long:

T. iacobinum  n. sp.
2' Supplement absent. Gubernaculum sm all, p arallel to spicula.

Spicula not more than 1. 5 anal diam eters long.
3 a= 200:

T. gu tta ta  Cobb.
3' a= 61-77:

T. sa lvadorien se  Gerlach.

T rileptium  iacobinum  n. sp. (fig. 17a-c)
? ? : L  = 2 . 75 a = 5 4 . 1  b = 5 . 4  c = 20. 8  Vu =61.1 per cent
dif: 2 . 25 58.5 ? 26.0
Body: diam eter at end of esophagus 50 p . C ervical setae p r e s 

ent.
Head: diam eter 18-20 p. Laps low. Labial setae 4 p long, 

stout. Cephalic setae 38 + 12 p in fem ale; longest cephalic s e 
tae in m ale 30 p. In the m ale there is  a c irc le  of 20 subce
phalic setae, up to 15 p long. Cephalic capsule weak, 10 p 
high.

Buccal cavity: subventral teeth reaching with their tips to the 
anterior end of the head. D ista lly  they are cuticularized and 
provided with a sm all cusp. The dorsal tooth is  a sim ple cu
ticular projection. Mandibles weakly developed, probably 
partly transform ed into a fram e supporting the teeth.

N erve ring at 28 per cent of the esophagus.
Spicula 66 p long, curved. No gubernaculum. 30 p in front of 

the anus there is  a cuticular plate that might be a transformed  
tubular supplem ent. Between th is plate and a s im ila r  but
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weaker one just below the sp icula there is  a bundle of m uscu
lar fib r ils .

Tail 3. 2-3.  6 anal d iam eters long. Anal diam eter 36 p in f e 
male, 29 p in m ale.

Occurrence: Alki Point, Golden Gardens, Richmond Beach;
0 to -2 feet.

Fam ily IRONIDAE

Dolicholaim us benepapillosus  (Schulz 1935) (fig. 19a, b)
? $ : L  = 2 . 49 a = 35. 6  b = 8.3 c = 27. 7  Vu= 55. 0 per cent
dtf: 2.63 37. 6  8 . 7  33. 0
Body: diam eter at end of esophagus 62 p. Small papillae p r e s 

ent in the anterior cerv ica l region . C uticle up to 7. 5 p thick.
Head: diam eter 32 p, conical, se t off from  the cerv ica l region  

by a distinct groove. Six labial papillae near the end of the 
lip s. The 10 cephalic papillae are conical, stout, situated at 
the base of the head. Amphids cup-shaped, 16 p= 1 /2  the 
head diam eter wide.

Buccal cavity: in the anterior portion there is  a fie ld  of tiny 
denticles. S im ilar fie ld s  are known from  other rapacious 
sp ec ies . No mention was made of this field  in Schulz's d e 
scrip tion . The 3 teeth and apophyses are w ell developed, a l
together m easuring 60 p in length There is  a conspicuous 
break between the peribuccal and the esophageal t issu es .
The esophagus is  enlarged posteriorly .

Spicula 50 p long, very wide. Gubernaculum thin, with d istal 
plate.

Supplement 180 p in front of the anus in the form  of a cuticular  
disc from  which som e epiderm al strands reach through the 
cuticula. Between the supplement and the anus there are 2 
papillae. More papillae are situated on the tail.

Tail conical, in m ale 84 p = 1. 75 anal diam eters long. Anal 
diam eter 48 p.

O ccurrence: Bainbridge Island, Richmond Beach; 5-6.  5 feet.
Distribution: Baltic (Kiel), North Sea, M editerranean, Portu

gal. This is  a sp ec ie s  that often occurs in subterranean wa
ters  on the beach.

Remarks: Schulz's description of this sp ec ies  is  based on ju
ven iles and fem ales only. No details of the structure of the 
head and buccal region w ere given. However, my specim ens  
agree in every respect with the little  that is  known of the 
sp ec ies .
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Fam ily ONCHOLAIMIDAE

A noplostom a viviparum  (Bastian)
My specim ens are typical representatives of th is old European 

sp ec ies .
? ? : L = 1 . 4 7  a =4 0 . 0  b = 4 . 6  c = 7 . 8 Vu = 43. 4 per cent 
Head: diam eter 9 p. Labial papillae conical. Longest cephalic 

setae l i p .  Amphids 26 p behind anterior end = 2 buccal 
lengths.

Buccal cavity 13 p long. I saw 2 tran sverse  rings just as I 
described for A . cam us in W ieser (1953).

Spicula 55 p long.
Tail in fem ale 5 anal d iam eters long.
O ccurrence: Vashon Island; 7 to -1 feet.

Oncholaimus

Four sp ecies  of this genus are represented  in my m aterial, 
two of them, O. ca m p ylo cerco id es  and O. brach ycercu s, are old 
European sp ecies; the other two are new. The two new sp ecies  
are related to the group O. stein böck i-O . para langrunensis  (see  
W ieser, 1953, table on p. 111). They are distinguished from  all 
sp ec ies  of this group by the longer and m ore num erous circum 
anal setae and by d ifferences in the shape of the ta il. There are 
sev era l other characters by which either of the two sp ec ies  is  
distinguished from  the rest of the group, such as the postanal 
papilla in 0 . m artin i and the structure of the demanian organ in 
O. apostem atus.

Oncholaimus ca m pylocerco ides  De Coninck and Stekhoven (fig. 
20a-d)

= O. cam pylocercus. F ilipjev 1918 nec De Man
? ? : L = 4 . 4 8  a = 7 4 . 6  b = 1 0 . 0  c = 34. 5  Vu= 64. 4 per cent 
??: 4 . 48  56.0 8.1 33. 5  63. 4
dif: 3 . 54  59.0 7 . 4  39.3
Body: diam eter at end of esophagus 66 p. C ervical setae p r e s 

ent.
Head: diam eter 29-31 p. Lips distinct, labial papillae conical. 

Cephalic setae 7-8.  5 p long. Ampids 11 p wide = 30 per cent 
of head diam eter.

Buccal cavity 32-36 p long, 20-23 p wide, w alls thick.
There is  a great variation in the position of the excretory pore, 

the distance from  the anterior end ranging from  72 to 135 p.
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The following d istances w ere found: 72 p (d), 78 p (?), 112 p 
(?), 114 p (?), 126 p (?), 13 5 p (cC).

Demanian organ w ell developed, opening not quite c lear. Eggs 
100 p long.

Spicula 36-38 p long, alm ost straight. No gubernaculum. In 
front of the anus there is  a big papilla. There are 7-9 c ir 
cumanal setae. In the middle of the ta il two setose  papillae 
can be seen.

Tail f ir s t  conical, then cylindrical, bent in the m ale, 2. 8 anal 
diam eters long in the m ale, 3. 5-4 anal d iam eters in the f e 
m ale.

O ccurrence: Vashon Island, Alki Point, Golden Gardens; 6 to 
-2 . 5 feet.

Distribution: Black Sea, M editerranean, North Sea.
Remarks: My specim ens agree in a ll e ssen tia l points with the 

data given by F ilipjev (1918) and by Gerlach (1951c, 1952a). 
Only the position of the excretory pore is  subject to greater  
variation than has been observed previously. This great var
iation a lso  renders u se le s s  the distinction between group 2a 
and 2b in my previous key (W ieser, 1953, p. 110).

Oncholaimus brach ycercu s  De Man (fig. 21a-c)
??: L = 3. 96 a= 50. 0 b = 7 . 9  c = 36 . 0  Vu= 65. 0 per cent
dif: 3 . 43 57.1 7 . 4  43.0
Body: diam eter at end of esophagus 58 p. Scattered cerv ica l

setae present.
Head: diam eter 31-33 p. Lips and labial papillae distinct. C e

phalic setae 8. 5-10 p long. Amphids in m ale 12 p = 1/3 of 
head diam eter wide.

Buccal cavity 36x23  p. Longest tooth 26 p long.
E xcretory pore 55-63 p behind anterior end.
Demanian organ present (between vulva and anus).
Spicula of varying length. Figure 21c represents the specim en  

with the longest (50 p) and m ost slender spicula. Other sp e
cim ens had spicula m easuring 36, 38, and 43 p. The length 
i s  never much more than 1 anal diam eter. No gubernaculum. 
There are 9 long circum anal setae.

Tail stout, bent in the middle, 2-2.  5 anal d iam eters long. 
Shortly before the tip there is  on the ventral side a charac
te r is tic  group of 2 setae. Another characteristic  seta  is  one 
of medium length at the tip of the ta il.

O ccurrence: Richmond Beach, Golden Gardens, Alki Point, 
Bainbridge Island; 4 - 7 . 5  feet and subterranean water.

25



Distribution: Baltic, NorthSea, Arctic Ocean. Known a lso  from  
subterranean water.

Oncholaimus m artin i n. sp. (fig. 22a-c)
? ? : L = 4 . 0 7  a= 58.1 b = 8 . 1  c = 34. 0  Vu=78 . 1
did: 3 . 89 64. 8  7 . 8  43.2
Body: diam eter at end of esophagus 56 p. Few cerv ica l setae  

present.
Head: diam eter 30 p. Labial papillae very  sm all. Cephalic s e 

tae 5-6 p long. Amphids 10 p = 30 per cent of corresponding  
diam eter wide.

B uccal cavity 3 6 x 2 0  p.
E xcretory pore 42-48 p behind anterior end.
Demanian organ w ell developed, as in O. ca m pylocerco ides  

(fig. 20d); opening between m oniliform  c e lls  and vulva.
Spicula 51 p = 1. 25 anal d iam eters long. No gubernaculum. 

There are 9 circum anal setae of medium length.
The la st third of the m ale ta il i s  outwardly bent. At the point 

of inflexion there is  a conical papilla on the ventral side. 
More setae along the ta il. Anal diam eter 37-40 p. Length of 
tail 2. 5 anal diam eters in m ale, 3. 5 anal d iam eters in f e 
m ale.

O ccurrence: Golden Gardens, Richmond Beach; -2 . 5 to 5. 5 
feet.

The sp ecies  is  dedicated to Dr. Arthur Martin, Chairman of 
the Department of Zoology at the U niversity of Washington, 
Seattle, Washington.

Oncholaimus apostem atus  n. sp. (fig. 23a-c)
$ ? : L = 3 . 2 0  a = 4 2 . 7  b = 6 . 7  c = 24. 5  Vu = 78.1 per cent
db': 2 . 68 40. 9  « 9 . 5  26.0
Body: diam eter at end of esophagus 68-70 p. Few cerv ica l s e 

tae present.
Head: diam eter in one m ale 29 p, in one fem ale 34 p. Labial 

papillae sm all but d istinct. Cephalic setae 5-6 p long. (In 
fig. 23a the head is  viewed obliquely; thus the cephalic setae  
appear implanted more poster ior ly  than they really  are. ) 
Amphids 10-11 p =  27-30 per cent of corresponding diam eter 
wide.

Buccal cavity 3 6 x 2 4  p in one m ale, 4 0 x 2 4  p in one fem ale.
E xcretory pore 68-84 p = 1. 9-2.  1 stom atal lengths behind an

ter io r  end. Ampulla sm all.
Demanian organ present, unusual, since 190 p in front of the
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anus there is  a region in which many pouchlike structures  
with openings to the outside can be seen  (fig. 23e). These 
pouches are subepiderm al and send their ducts through the 
cuticle . Both pouches and openings are partly cuticularized.

Spicula 34-41 p long. There seem s to be a very thin gubernac
ulum p resen t. The 10-12 circum anal setae are fa irly  long. 
Several scattered  setae can be seen on the tail, but there 
are no postanal, ventral papillae.

Tail 3. 3-3.8 anal d iam eters long in m ales, 4 anal diam eters  
in fem ales; 1 /2  to 2 /3  of the ta il i s  cylindrical. Anal diam e
ter 31-36 p.

O ccurrence: Vashon Island; 3 -7  feet.

Oncholaimium

This genus is  mainly characterized  by the big postanal papilla  
on the m ale ta il.

My new sp ec ies  described below belongs to the group around 
O. oxyuris  (see W ieser, 1953, key on p. 118), from  which it is  
distinguished by the strong attenuation of the m ale ta il im m edi
ately  behind the anus, the position and number (only 6) of the 
circum anal setae, and the position of the postanal papilla, which 
in my sp ec ies  is  situated in the middle of the ta il but in the last  
third of the ta il in a ll other sp ec ies .

Oncholaimium vesicariu m  n. sp. (fig. 24a-d)
$ ? : L = 4 . 5 7  a = 4 5 . 7  b = 9 . 1  c = 64.3 Vu = 78. 7 per cent
dif: 3 . 65  52.1 8 . 0  72.0
Body: short cerv ica l setae p resent. Cuticle thick.
Head: diam eter 32-39 p. Lips and labial papillae indistinct. 

Cephalic setae 7. 5 p long. Amphids 8. 5 p = 20 per cent of 
corresponding diam eter in width.

Buccal cavity in one m ale 3 2 x 2 2  p, longest tooth 27 p long. In 
another m ale the buccal cavity was 46 p long.

Esophagus pigm ented in the anterior region. Hind-gut in one 
specim en filled  with diatom s.

Excretory pore with ch aracter istica lly  large ampulla, approx
im ately 2 stom atal lengths behind anterior end (m easured  
distances 62, 63, 90 p).

Demanian organ indistinct.
Spicula 38 p long. No gubernaculum. There are 6 circum anal 

setae. In the m ale the ta il i s  strongly attenuated right behind 
the anus so  that its  greatest portion is  cylindrical. In the
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middle of the ta il there is  a large ventral papilla, and a 
sm aller  papilla can be seen  near the tip. In juven iles the tail 
is  re la tively  slender, 3. 5 -4  anal d iam eters long. In the f e 
male it i s  stout and not much m ore than 2 anal d iam eters  
long. Anal diam eter 32 p in fem ale, 22 p in m ale.

O ccurrence: Bainbridge Island, Vashon Island, Alki Point, 
Golden Gardens; 7 to -2  feet .  One of the m ost common sp e
c ie s  on the beaches of Puget Sound.

M etoncholaim us

A key to the sp ec ies  of th is genus was given by K reis (1934).
My new sp ec ies  belongs to the group of sp ec ie s  in which there  
are circum anal setae only, no papillae or appendages. It is  d is 
tinguished from  M. an tarcticus  (Linstow), M. dem ani (zur S tras
sen), and M. albidus (Bastian) by the length of the spicula, the 
shape of the tail, and the p resence of a gubernaculum.

M etoncholaim us u v ife r  n. sp. (fig. 25a-d)
? $ : L = 4 . 3 8  a = 6 2 . 6  b = 7 . 3  c = 33 . 7  Vu= 78. 7 per cent
dif: 4 . 70  58.8 9 . 8  47 . 0
Body: diam eter at end of esophagus 60 p . Very few cerv ica l 

setae present.
Head: diam eter 34-36 p. No labial papillae seen . Cephalic s e 

tae 7-8.  5 p long. Amphids 11-12 p wide = 1/3  of correspond
ing diam eter.

Buccal cavity in one fem ale m easuring 3 2 x 2 2  p. In two m ales  
the length of the buccal cavity was 36 and 42 p.

E xcretory pore in fem ale 50 p behind anterior end, in two 
m ales 90 and 92 p, respectively .

Demanian organ w ell developed (fig. 25d).
Spicula 287 p long. Gubernaculum 35 p long, p late-shaped. 

There are 6 p re- and 10-14 postanal setae, the latter cover
ing 2 /3  of the tail.

Tail 125-130 p long in m ale, curved; in fem ale 3 anal d iam e
te r s  long. Anal diam eter 40 p in m ale.

O ccurrence: Richmond Beach; 0. 5 to -2 . 5 feet.

V iscosia

My new sp ec ies , because of the larger amphids, belongs to 
group B. H. b. aa. bbb. of my key in W ieser (1953, p. 123). There 
it is  distinguished from  V. hanstrom i by the shorter buccal cav-
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ity, the different shape of the ta il, the greater number of c ir 
cumanal setae, etc. However, apart from  the different s ize  of 
the amphids, the new sp ec ies  is  m ost c lo se ly  related  to V. lan
gru n en sis  De Man.

V iscosia  tum idula n. sp. (fig- 26a-f)
??: L= 2. 73 a = 54 6 3 = 6. 8 c = 21. 0 Vu= 55. 5 per cent
??: 2. 93 73 2 7 .0 22. 5 62. 1
dif: 2. 75 50 0 7 .2 18. 3
dU: 3. 97 80 0 8.3 23. 5
Body: diam eter at end of esophagus 50-54 p. Few cerv ica l s e 

tae.
Head: diam eter 24-28 p. Lips provided with very weak labial 

papillae. Cephalic setae 7-8.  5 p long. Amphids in m ale 13 p 
= 50 per cent of corresponding diam eter in width, in fem ale  
8-10 p and 38-40 per cent respectively .

Buccal cavity 25-30 x 16-17 p. Shorter teeth reaching beyond 
the middle of the buccal cavity.

E xcretory pore 36 p behind nerve ring.
Spicula 34-40 p = 1. 25 anal d iam eters in length. There are ap

proxim ately 12 circum anal setae.
Tail more or le s s  straight; cylindrical in fem ale and male; end 

swollen; length varying between 5 and 6 anal d iam eters. In 
juveniles the ta il i s  slender, up to 8 anal d iam eters long.
Anal diam eter 26-30 p.

O ccurrence: Golden Gardens, Richmond Beach; 8 to -2  feet.
Rem arks: As so often in th is genus, V. tum idula  is  a sp ec ies  

varying very much in length and thickness.

V iscosia  ca rn leyen sis  (Ditlevsen)
This old P acific  sp ecies  occurred  in alm ost a ll sam ples from  

Bainbridge Island and Vashon Island.
Buccal cavity 24 p long. Tooth 22 p long. Excretory pore on 

a lev e l with the nerve ring.
Spicula 36 p long. Tail 9 anal d iam eters long.

Fam ily ENC HE LIDHDAE

E urystom ina

My new sp ec ies  belongs to the group of sp ec ies  devoid of o ce lli 
and with a conical, rounded ta il (see W ieser, 1953, p. 135). It 
is  distinguished from  a ll other sp ec ies  of th is group by the short
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m em bers of the submedian p a irs of cephalic setae that are very  
short and blunt, by the enlargem ent of the cerv ica l setae, and 
by the shape of the spicula and preanal papillae.

E urystom ina repanda  n. sp. (fig. 27a, b)
d'd': L= 5. 85 a = 1 3 0 . 0  b = 5 . 7  c = 39. 0
Body: diam eter at end of esophagus 50 p. There are 4 or 5 

c ir c le s  of cerv ica l setae. These setae are enlarged so as to 
form  flaplike appendages. The enlargem ent is  not very pro
nounced in the f ir s t  c irc le  of setae, and it is  le s s  conspicu
ous in fem ale than in m ale.

Head: diam eter 28 p, se t off from  the body by a groove. No 
labial papillae. Cephalic setae 17 + 5 p long. The short m em 
b ers of the submedian p a irs are blunt, alm ost papillose.

Buccal cavity 31 p long. It is  divided into 2 cham bers by 1 
row of rods, 2 (or 1 1/2) rows of dots, and a cuticular ring 
to which the long tooth is  anchored. The tooth con sists  of a 
large base and a sm all, acute tip.

There are many c e lls  between esophagus and epiderm is.
Spicula 72 p long, curved and recurved at the d istal end, with 

slightly forked tip. Apophysis solid, 24 p long. The first supple
ment is  situated 150 p in front of the anus, devoid of large wings. 
The second papilla is  situated at a distance of 150 p from the 
first one and provided with large, cuticularized wings.

Tail 3. 5 anal d iam eters long, with few, short setae. Anal d i
am eter 54 p.

O ccurrence: Vashon Island, Alki Point; 7 to -2 . 5 feet.

P areu rystom ina

This genus is  characterized  by the slender ta il that ends in an 
acute tip and by the absence of caudal glands. I consider only the 
three following sp ecies to be good representatives of the genus:
1 C ervical setae enlarged. Postanal papilla present in m ale.

Buccal cavity with 2 com plete and 1 incom plete row of rods: 
P. pu geten sis  n. sp.

1' C ervical setae norm al. No postanal papilla.
2 Buccal cavity with 1 serrated  ring; 2 preanal papillae, the

p osterior one is  1 ta il length in front of anus:
P. typicum  M icoletzky.

2' Buccal cavity with 1 row of dots and 1 row of rods; 1 preanal 
papilla at a distance of 3 1 /2  ta il lengths in front of anus:

P. acuminatum  (De Man).
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In all other sp ec ies  described  the ta il i s  slender, but in none 
of them was the absence of caudal glands mentioned by the au
thors. The figu res--p erh ap s with the exception of those of P. 
ten u is s im a --se e m  to suggest the p resence of a thin but distinct 
spinneret. Nowhere can I detect the needle-pointed tip of the ta il 
that is  so ch aracter istic  of the three sp ec ies  mentioned above. 
Consequently, the p ossib ility  cannot be excluded that som e of 
the sp ec ies  described  as P areu rystom ina  are-in reality  long
tailed  sp ec ie s  of E urystom ina. C lassification  is  hampered, fu r
therm ore, by the fact that, with the exception of P. tenuicauda, 
of a ll rem aining sp ecies  of P areu rystom ina, only fem ales are 
known. These are the following:

P. b is e r ia lis  Stekhoven 1946: buccal cavity with 2 rows of 
dots. Tail 10. 7 anal d iam eters long.

P. filicaudatum  A llgén 1934: buccal cavity with 1 row of rods. 
Tail approxim ately 14 anal d iam eters long.

P. flagellicau data  Stekhoven 1946: buccal cavity with 2 rows of 
dots and 1 cuticular ring. Tail 15 anal diam eters long.

P. m ico le tzk y i F ilipjev 1946: buccal cavity with 3 rows of 
rods. Tail 14 anal d iam eters long.

P. ten u issim a  (F ilipjev 1927): buccal cavity with 1 row of rods, 
1 row of dots. Tail 4. 5 anal d iam eters long.

The only other sp ecies  of which a male i s  known, P. tenuicau
da Stekhoven 1950, because of the shape of the buccal cavity, 
particu larly the absence of tran sverse  rows of cuticular bodies, 
does not seem  to belong to th is genus at all.

P areu rystom ina pu geten sis  n. sp. (fig. 28a-c)
? ? : L = 5 . 1 8  a = 7 4 . 0  b = 5 . 5  c = 22. 5  Vu = 61. 5 per cent
dtf: 4 . 92 98.4 6 . 2  29.0
Body: diam eter at end of esophagus 58 p. C ervical setae as  

enlarged as in E urystom ina repanda. A ltogether, 3 or 4 c ir 
c le s  present. No o ce lli.

Head: diam eter 30 p, se t  off. No labial papillae. Cephalic s e 
tae 16-17 p +=7 p long, d ista lly  truncate. Amphids kidney
shaped.

Buccal cavity 2 5 x 2 0  p, with 2 com plete and 1 incom plete row 
of rods. Tooth 17 p long.

Spicula 62 p long, curved and recurved d istally , with forked  
tip (as in E urystom ina repanda). Apophysis p late-shaped. 
F irst supplement 165 p in front of anus, second supplement 
102 p in front of f ir s t  one. Wings weakly developed. Near the 
anus there are 2 setae on each side of the body. Right behind
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the anus there is  a papilla or cuticular fold. Tail 5-5.  5 anal 
diam eters long, with needle-pointed tip, without glands. Anal 
diam eter 38 p. In the m ale, short setae are scattered  over  
the tail.

O ccurrence: Golden Gardens; - 1 . 5  feet. A lso under Z o stera .

S ym plocostom a

My new sp ec ies  described below is  d istinguished from  all 
other sp ec ie s  by the fact that in fem ales 2 of the cuticular rings 
of the buccal cavity are resolved  into bands of cuticular rods, 
and furtherm ore by the unequal length of the submedian p a irs of 
cephalic setae, by the position of the excretory pore, and by the 
length of the excretory duct. In the m ale the preanal papillae and 
groups of setae, and the shape of the spicula, offer som e more 
distinguishing featu res. I consider it p ossib le that S. acuta  
(Cobb), of which only juven iles have been found so far, is  actual
ly  the juvenile stage of som e other sp ec ies  of Sym plocostom a, 
perhaps of the one described below. In S. acuta  the cephalic s e 
tae are arranged in 2 c ir c le s , but it i s  known from  other sp ecies  
of nem atodes that such a condition may occur in juveniles, with 
the two c ir c le s  m erging into one in the la st m olts.

Sym plocostom a d isso lu ta  n. sp. (fig. 29a-e)
? : L = 3 . 4 6  a = 3 4 . 0 b = 4 . 3  c = 21.6

dtf: 4 . 79  36 . 8  5 . 8  25. 0
dif: 3 . 95  35 . 5  6 . 5  23. 8

F em ale  (?):
Body: diam eter at end of esophagus 84 p. Many cerv ica l setae  

p resent. Cuticle 3. 5 p thick.
Head globular, d iam eter 16 p. Labial papillae minute. Cephal

ic  setae 8 + 4 p long. Amphids oval, on a lev e l with the mid
dle of the buccal cavity. O celli 24 p behind anterior end.

Buccal cavity 22x10 .  5 p. A ltogether there are 6 cuticular  
rings or bands, 2 c lo se  together in the anterior portion, 2 in 
the middle (it i s  these that are d isso lved  into cuticular rods), 
and 2 in the p oster ior portion, the p osteriorm ost being situ 
ated at the base of the buccal cavity. The tooth is  blunt. The 
pharyngeal lining is  cuticularized, and the lumen is  fa ir ly  
wide'.

E xcretory pore 43 p behind anterior end, excretory duct 46 p 
long.

Tail 4 .1  anal d iam eters long.
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M ale {d):
Body: diam eter at end of esophagus 86-108 p. C ervical setae  

approxim ately in the sam e arrangem ent as in the fem ale.
Head globular, d iam eter 17-20 p. Labial papillae distinct, 

each accom panied on either side by 2 sm all cuticular p rojec
tions. Cephalic setae 7. 5-11 p + 4-5.  5 p long. Amphids 8 p 
wide. O celli with reddish pigm ent, len ses  situated behind 
the amphids. In each len s I observed 4 -5  cuticular granules.

Buccal cavity reduced. E xcretory pore 37-56 p behind an teri
or end, duct 45-50 p long.

Spicula 180 p long, proxim al end bent. Gubernaculum sh oe
shaped, c lo se  to sp icula. F ive preanal papillae are present, 
each accom panied by a group of setae. The f ir s t  papilla is  
36 p in front of the anus; the following ones are separated by 
a distance of 130-145 p.

Tail 180 p long. Anal d iam eter 54 p.
L ast larval stage shows the head of the fem ale, but the fe a 

tu res of the m ale head can be seen  faintly under the larval 
cuticle . The m ale genital apparatus at th is stage co n sists  of 
spicula and papillae (fig. 29e). No groups of setae and no 
gubernaculum could be discerned.

O ccurrence: Bainbridge Island, Vashon Island; 0-3 feet.

Calyptronem a

Of the two sp ec ie s  of th is genus represented  in my m aterial, 
one alm ost certain ly  is  the old European C. m axw eberi (De 
Man). The absence of refractive bodies and cerv ica l setae is  
typical for this sp ec ie s . My single specim en seem s to have 
slightly wider amphids and a slightly  wider buccal cavity than 
the type, but I do not think too much importance can be attached  
to this fact.

The other sp ec ie s  is  represented  by one "Enchelidium "-like 
m ale, which, on the b a sis  of my d iscussion  of the fam ily  Enche
lid iidae  (W ieser, 1953), has to be referred  to Calyptronem a.
It is  m ost c lo se ly  related to C. eb erth i (De Man) (see a lso  Stek
hoven, 1950, p. 85), from  which it is  distinguished by the more 
forward position of the excretory pore and by the greater d iffer
ence in length between the 2 submedian cephalic setae.

Calyptronem a m axw eberi (De Man) (fig. 30a, b)
Body: diam eter at end of esophagus 72 p. No o ce lli, no ce r v i

ca l setae.
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Head: diam eter 18 p, truncate. No labial papillae. Cephalic 
setae 6 p long. Amphids 6 pwide.

B uccal cavity 1 8 x 1 0  p. Long tooth reaching to anterior end 
of head. Pharyngeal lumen 5 p wide.

Tail 6. 2-8 anal diam eters long, greatest portion cylindrical.
O ccurrence: Alki Point, San Juan Island (F alse Bay); 4 -8  feet.

C alyptronem a pach yderm a  n. sp. (fig. 31a, b)
db' :L=2 . 11  a= 42.2 b = 5 . 4  c = 13.2
Body: diam eter at end of esophagus 48 p. A few cerv ica l setae  

present.
Head: diameter 18 p. Labial papillae minute. Cephalic setae 9 +

2.5 p long. Amphids with irregularly oval outline, 12 p long.
O celli with w ell-developed  reddish pigm ent. L enses irregu lar

ly oblong, 28 p behind anterior end.
E xcretory pore on a level with the len ses . Excretory duct of 

medium length, ampulla large.
Spicula 78 p long. Gubernaculum thin, p late-shaped. There 

are altogether 5 preanal papillae and 1 preanal seta, the la t
ter just in front of the anus.

Tail 5 anal d iam eters long, slender.
O ccurrence: Vashon Island; 4 .5  feet .

Fam ily CYATHOLAIMIDAE

Pomponema

The new sp ec ies  described below belongs to group B of my 
key given in W ieser (1954b, p. 8), since the longitudinal rows are 
considerably le s s  than 1 /2  the body width apart from  each other. 
The new sp ec ies  is  distinguished from  those of group B esp ec ia l
ly by the segregation  of the 10 cephalic setae into 2 c ir c le s , one 
com prising 4, the other 6, setae . There are, m oreover, d iffer
ences in the number of preanal papillae, in the shape of the sp ic 
ula, shape of the ta il, etc. L ongicyatholaim us lineatus  Gerlach  
1952, which is  c lo se ly  related  to P. m ira b ilis  Cobb, also b e 
longs to this genus. It can be distinguished from  the latter sp e
c ie s  by the shorter labial setae and by the amphids which d es
cribe only 2. 5 turns as against 5-6 in P. m ira b ilis .  It should be 
mentioned that C raspodem a  G erlach 1956 (= K raspedonem a  G er
lach 1954) is  c lo se ly  related to the genus Pom ponem a, from  
which it is  separated by the ornamentation of the cuticle .
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Pom ponem a seg reg a ta  n. sp. (fig. 32a-e)
dtf: L = 0 . 9 6  a = 2 4 . 0  b = 6 . 0  c = 9.1
Body: diam eter at end of esophagus 34 p. Very few cerv ica l 

setae p resent. Cuticle with horizontal and vertica l d ifferen
tiation a ll along the body. Cuticular dots very large in the 
anterior cerv ica l region. L ateral d ifferences beginning i r 
regularly on a level with the amphids; from  the m id -cervica l 
region onwards, 2 longitudinal rows are clearly  established, 
their distance being 6 p in mid-body, 5 p in the anal region. 
The 2 longitudinal rows reach into the second half of the tail.

Head: diam eter 24 p. There are 6 seto se  labial papillae, 5 p 
long. F irst c irc le  of 4 setae 7 p, second circ le  of 6 setae 14 p 
long. All the setae are relatively  stout. Amphids 12 p wide =
48 per cent of corresponding diam eter, describing 4 turns.

Buccal cavity spacious, equipped with 1 big dorsal tooth, 3 or 
4 sm aller  subventral teeth, and the usual diadema.

There is  no esophageal bulb.
Spicula broad, double, 26 p = l  anal diam eter in length. Guber

naculum p late-shaped. There are 9 preanal papillae of the 
usual com plicated structure, each consisting of sev era l p ie c 
es (see fig.  32d). The anteriorm ost papilla is  situated 156 p 
in front of the anus.

Tail 4 .8  anal d iam eters long, with a row of setae on its  ven
tra l surface.

O ccurrence: Bainbridge Island; 6. 5 feet.

B ia rm ife r  and Choniolaimus

In W ieser (1954b) I established the genus B ia rm ife r  the d istin c
tive features of which are the sim ple, cup- or sucker-shaped  
preanal papillae and the double spicula. I considered the genus 
Choniolaimus D itlevsen to be separated from  B ia rm ifer  by the 
m ore com plicated structure of the preanal papillae and by the 
sim ple sp icula. However, my interpretation of the preanal pa
p illae as figured in C. papilla tus  by D itlevsen  (1919) appears to 
have been wrong. These structures are indeed more like the pa
p illae in B ia rm ife r  than like those in Pomponema with which I 
originally  com pared them . Consequently, the only feature d is 
tinguishing B ia rm ife r  and Choniolaimus is  the structure of the 
spicula, these being double in the form er genus, sim p le in the 
latter. This seem s to be but a slight difference, and whether it 
su ffices to separate the two genera may be questioned. However, 
for the tim e being I shall maintain B ia rm ife r  as a valid genus.
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My new sp ecies  of B ia rm ife r  is  c lo se ly  related  to B. cochleatus  
W ieser by the shape of the tail, the long labial setae, and the 
structure of the buccal cavity. It is  distinguished from  this sp e
c ie s  by the re la tively  m ore elongated labial setae, by the sm a ll
er d im en sion s of a ll organs, and by the much m ore com plicated  
and bigger gubernaculum.

The new sp ec ies  of Choniolaimus described  below is  d istin 
guished from  the other sp ec ie s  of th is genus by the strong dor
sa l tooth and the p resen ce of 2 subventral teeth, by the d ig iti- 
form  cephalic setae, by the number of preanal papillae (7), and 
by som e structural p ecu larities of the sp icular apparatus.

B ia rm ife r  g ib b er  n. sp. (fig. 33a-f)
? ? : L = 2 . 4 3  a = 32.  2 b = 6 . 9  c = 11.5 Vu = 50. 5 per cent
dif: 1 . 75 44 . 0  6 . 0  14.0
In th is sp ec ie s , m ale and fem ale differed considerably in the 

dim ensions of m ost organs.
Body: diam eter at end of esophagus in fem ale 67 p, in m ale 

41 p. C ervical and som atic setae arranged in 2 sublateral 
row s along the body. The som atic setae are shorter than the 
cerv ica l ones. Cuticle with slight horizontal and vertica l d if
ferentiation in anterior cerv ica l region. No longitudinal rows.

Head: diam eter in fem ale 36 p, in male 24 p. Labial setae
12 p and 9. 5 p, respectively. Cephalic setae 19 + 16 p and
13 + 10. 5 p, respectively. Amphids in fem ale 16 p = 33 per  
cent of corresponding diam eter in width, in m ale 14 p and 
50 per cent, respectively, describing 4. 5-5 turns.

B uccal cavity spacious. Vestibulum in fem ale 14. 5 p long, 
with w ell-developed  diadema. Strong dorsal tooth present.

E xcretory pore 120 p behind anterior end.
Spicula double, m ore or le s s  straight, 43 p long. Gubernac

ulum com plicated , m a ss iv e , consisting of sev era l p ieces , 
dilated d ista lly .

There are 4 sim ple, suckerlike preanal papillae. The distance  
between the anus and the second papilla m easures 28 p, be
tween the second and the third 54 p, between the third and 
the fourth 24 p.

Tail 3 .7  anal d iam eters long, p osterior half cylindrical. Anal 
diam eter 50 p in fem ale, 36 p in m ale.

O ccurrence: Vashon Island, Golden Gardens, Richmond Beach; 
3 to -2  feet.
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Choniolaimus m acroden tatus  n. sp. (fig. 34a-d)
$ ? : L = 1 . 5 5  a = 38 . 8  ta=5.6 c = 1 0 . 3  Vu= 55. O per cent 
dd: 1. 62 40 . 6  6 . 5  10.8
Body: diam eter at end of esophagus 36 p. Few cerv ica l setae  

p resent. Cuticle homogeneous.
Head: diam eter 22-24 p. Labial papillae 2 p long, conical. 

Cephalic setae 8 . 5 - 10  + 5-6 p long, digitiform . Amphids in 
m ale 9. 5 p=40  per cent of corresponding diam eter in width, 
discrib ing 4 .3  turns.

Buccal cavity with strong dorsal tooth and 2 sm all subventral 
teeth.

Spicula 48 p long, sim ple, but with velum . Gubernaculum 42 p 
long, tripartite at d istal end. There are 7 sim ple, sucker
like preanal papillae. The anteriorm ost papilla is  120 p in 
front of the anus.

Tail slender, 4. 4-6 anal d iam eters long, som etim es swollen  
at the tip. Anal diam eter 30-34 p.

O ccurrence: Bainbridge Island, Vashon Island, Alki Point, 
Richmond Beach; 6. 5 to -2 . 5 feet.

Longicyatholaim us

In my m aterial I encountered one sp ec ies  of Longicyatholai
m us that, with som e reservation , I identify as L. quadrise ta  
W ieser. There are som e minor d ifferences from  the type, p ar
ticu larly  that the cephalic setae and the amphids are sm aller in 
the Puget Sound specim ens than in the Chilean specim ens. I 
doubt, however, whether these d ifferences suffice to establish  
a new sp ec ie s , the more so since they could partly be the result 
of the larger body width in the Puget Sound specim ens.

Longicyatholaim us qu adriseta  W ieser (fig. 35a-c)
? ? : L  = 2 . 00 a = 33.3 b = 7 . 7  c = 10.0  Vu = 46. 5 per cent
dtf: 2.23 40 . 5  7 . 4  10.0
dd: 1.31 26.3 6 . 6  7 . 0
Body: cerv ica l setae few, mainly consisting of one lateral

group of 4 setae. Cuticle m ore or le s s  homogeneous, with 
irregular la tera l differentiation.

Head: diam eter 22-25 p. Labial papillae distinct. Cephalic s e 
tae slightly digitiform , 6 + 5 p in  som e specim ens (fig. 35a), 
7-9 + 6 p in others. Amphids 10-10. 5 p = 35-40 per cent of 
corresponding diam eter in width, describing 5 turns.
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Buccal cavity with large dorsal, and rela tively  w ell-developed  
subventraltooth .

E xcretory pore 78 ju behind anterior end. Ventral gland 
around end of esophagus.

Viviparous.
Spicula 46-54 p long. Gubernaculum with d ista l extension. 

There are 4-5  minute, se to se , preanal papillae.
Tail slender, 5 . 5 -6 .  5 anal diam eters long. Anal d iam eters 

38-48 p.
O ccurrence: Bainbridge Island, Vashon Island, Alki Point, 

Golden Gardens; 4. 5 to -2  feet.

M etacyatholaim us  (?) sp. (fig. 36a-d)
Since I found only one juvenile I refrain from  establishing a 

new sp ec ies . The long ta il and the longitudinal differentiation  
point toward affinity with M etacyatholaim us, but the w e ll-d ev e l
oped tooth and the absence of a bulb speak against it.

j u v . : L = 1 . 4 8  a = 37.1 b = 7 . 1  c = 2.5
Body: diam eter at end of esophagus 38 p. Cuticular ornam en

tation strongly differentiated. There are 3 longitudinal rows 
that begin right behind the amphids. In these longitudinal 
rows each dot is  actually the upper d isc of a cuticular, 
dum bbell-shaped structure that co n sists  of a basal and an 
upper disk, connected by thin stem . Each dumbbell is  5 p 
high (fig. 36c). In the anterior cerv ica l region these stru c
tures occur also outside the longitudinal row s. (fig. 36a), 
where they can be observed in lateral view. The distance of 
the longitudinal rows from  each other is  6 p in mid-body.

Head: diam eter 21 p. Labial papillae se to se , 6 p long. Cephal
ic  setae 15 + 10 p long. Amphids 12 p =4 0  per cent of c o r r e s 
ponding body diam eter in width, describing 4. 5 turns.

Buccal cavity with strong dorsal tooth. No esophageal bulb.
T ail 23 anal diam eters long.
O ccurrence: Golden Gardens; -2  feet.

Cyatholaim us

According to W ieser (1954b) it is  the structure of the m ale gen
ita l apparatus that i s  the so le  character distinguishing the gen
era  Cyatholaim us, Paracanthonchus, P aracyath ola im u s, A can
thonchus, etc. Consequently, the present sp ec ie s  belongs to 
C yatholaim us although it p o sse s se s  a long and acute tooth. The 
sp ec ie s  is  related to C. ocella tus  (see W ieser, 1955b) in so far
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as the gubernaculum is  shorter than the spicula, but it is  d is 
tinguished from  th is sp ec ies  by the presence of the long tooth, 
the long cephalic setae, the structure of the genital arm ature, 
and sev era l other characters.

Cyatholaim us dentatus  n. sp. (fig. 37a, b)
¿ dtí: L= 1. 58 a = 4 8 . 9  b =4.  9 c = 15. 5

Body: diam eter at end of esophagus 34 p. Cuticular ornam en
tation homogeneous.

Head: diam eter 24 p. Labial setae 8 p long. Cephalic setae  
16 + 10 p long. Amphids 7. 5 p s  «30 per cent of corresponding  
diam eter in width, describ ing 4 turns.

Buccal cavity: My only specim en was p reserved  with the mouth 
mouth wide open and the tooth protruded. Each of the 6 rods 
that make up the buccal diadem a is  provided d ista lly  with a 
pair of threadlike appendages. It is  difficult to decide wheth
er these appendages are genuine or  artifacts.

Spicula 34 p long. Gubernaculum of the structure typical for  
the genus, slightly  shorter than the spicula. There are som e  
dorsal papillae in the anal region, and on the ventral side of 
the ta il som e m ore minute papillae can be found.

T a il3 . 8 anal d iam eters long, d ista lly  provided with 2 setae. 
Anal diam eter 34 p.

O ccurrence: Alki Point; 0 feet.

Paracanthonchus 
=H arveyjohnstonia  Mawson 1953

My m aterial contained three sp ec ie s  of this genus, two of 
which belong to group C, the third one to group B, of my key in 
W ieser (1954b, p. 16).

P. quinquepapillatus n. sp. is  distinguished from  a ll other 
» sp ec ies  of group C by the number of preanal tubuli. In other

resp ects it is  c lo se ly  related to P. m ico le tzk y i, from  which it 
i s  distinguished by the absence of o c e lli  and by som e d iffer
ences in the shape of the gubernaculum.

P. m utatus n. sp. is  related to P. sta ten i and P. tyrrh en i
cus. As to the latter sp ec ies , it should be said  that it was de
scribed  as a P aracyatholaim us  by Brunetti 1949. I referred  it 
to a new genus, Metacanthonchus, and Gerlach (1952a) trans
ferred  it to Paracanthonchus. Undoubtedly, Gerlach is  right, 
and my genus M etacanthonchus should be withdrawn. It is  d is 
tinguished from  the latter sp ec ie s  by the sm aller amphids with
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few er turns and by the shape of the d ista l end of the gubernacu
lum. It is  distinguished from  the form er sp ec ies  particu larly  
by the structure of the m ale genital arm ature.

P. se rra tu s  n. sp. belongs to group B. It is  related to P. 
elongatus because of the serrated  d ista l edge of the gubernacu
lum. It is  distinguished from  the latter sp ec ies  by the absence 
of labial setae, by the shorter and jointed cephalic setae, and 
by the number of preanal tubuli.

Paracanthonchus quinquepapillatus n. sp. (fig. 38a, b) 
d d :  L= 1.36 a = 22. 8  b = 6 . 8  c = 13.6
Body: diam eter at end of esophagus 48 p. Cuticular ornamen

tation homogeneous, with anterior differentiation (see  
W ieser, 1953, p. 7). P o res  scattered  over the body.

Head: diam eter 24 p. Labial papillae conical. Cephalic setae
9 .5  + 6 p long. Amphids 13 p = 40 per cent of corresponding  
diam eter in width, describing 4. 5 turns.

Buccal cavity: 1 m edium -sized  dorsal tooth and at least 2 
sm all subventral teeth p resent.

Spicula 38 p long. Gubernaculum thin, d ista lly  expanding in 
to a sm all plate. There are 5 preanal tubuli, the anterior- 
m ost at a distance of 52 p in front of the anus.

Tail conical, 3 anal d iam eters long. Anal d iam eter 44 p. 
O ccurrence: Alki Point; subterranean water.

Paracanthonchus m utatus n. sp. (Fig. 39a-c)
? ? : L = 1 . 1 0  a = 20. 0  b = 4 . 8  c = 1 2 . 2  Vu = 59.1 per cent 
dcf: 0 . 93 23. 4  4 . 7  11.0
Body: diam eter at end of esophagus 36 p. Cuticular ornam en

tation homogeneous, with anterior differentiation. One long 
cerv ica l seta  was seen  right behind the amphids. P ores  
scattered  over the body.

Head: diam eter 21-23 p. Labial setae 3 p long. Cephalic s e 
tae 10 + 7. 5 p long. Amphids in male 10 p=40  per cent of 
corresponding diam eter in width, describing approxim ately 
5 turns; in fem ale 9 p and 35 per cent respectively .

Buccal cavity: 1 large dorsal tooth, 1 or 2 sm all subventral 
denticles present.

Spicula: 30 p long, weakly cuticularized. Gubernaculum 24 p 
long, strongly cuticularized, tubular, with pointed distal end. 
There are 5 preanal tubuli, the 2 posterior ones at c lo se  
distance from  each other. The anteriorm ost supplement is  
situated 64 p in front of the anus.
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Tail conical, 3 .1  anal d iam eters long. Anal diam eter 30 p.
O ccurrence: Alki Point; subterranean water.

Paracanthonchus se rra tu s  n. sp . (fig. 40a-c)
? ? : L  = 3 . 05  a = 35. 1  b = 8 . 7  c = 20.3 Vu= 44.3 per cent
d'd': 2 . 69 33. 6  8 . 4  19.2
Body: diam eter at end of esophagus 70 p. Few cerv ica l setae. 

Cuticular ornamentation m ore or le s s  homogeneous, with 
slight lateral differentiation on the ta il. P o res scattered  
over the body.

Head: diam eter 31-35 p. Labial papillae indistinct. Cephalic 
setae 10-11 p long, jointed. Amphids (in both sex es) 13 p =
33 per cent of corresponding diam eter in width, describing  
3. 5-4 turns.

Buccal cavity with 1 m edium -sized  dorsal tooth and at lea st 2 
sm all subventral teeth.

Spicula 48 p long. Gubernaculum 54 p long, d ista lly  expanding 
into a broad plate the edge of which is  serrated . 4 + 2 p re 
anal tubuli. The distance between the anteriorm ost and the 
secon d  tubuli is  48 p, between the second and the third tu
buli 23 p.

Tail 3 anal d iam eters long, plump. Anal diam eter 60-66 p.
O ccurrence: Golden Gardens; 2. 5-5.  5 feet.

Acanthonchus

A key to the sp ec ies  of this genus was given by me in 1955a. 
D itlevsen 's genus S eu ratie lla  can be retained as a subgenus on 
the b a sis  of the weak development of the tooth and the presence  
of o ce lli.

Two sp ec ies  w ere found in Puget Sound, one of which belongs 
to the subgenus S eu ra tie lla , the other to Acanthonchus s . str .

A. (Seuratiella) ro s tra tu s  n. sp. is  distinguished from  A. 
g ra c ilis ,  the only other sp ec ie s  belonging to this subgenus, by 
the shorter cephalic setae, by the greater distance of the ex 
cretory pore from  the anterior end, and by the presence of 2 
sm all tubuli right in front of the anus.

A. (A. )  duplicatus  n. sp. is  distinguished from  its  c lo se s t  r e l
a tive, A. se to i, by the sm aller  amphids (50 per cent as against 
65 per cent, by the greater dim ensions of a ll other organs, and 
by the p resence of the sam e 2 sm all tubuli in front of the anus 
as found in A . ro s tra tu s .  In A. se to i there is  only one tubulus 
at th is p lace.
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Acanthonchus (Seuratiella) ro s tra tu s  n. sp. (fig. 41a, b)
? ? : L  = 1.82 a - 2 8 . 1  b - 1 1 . 1  c = 12.2 Vu=46 per cent
dfcf: 1 . 27 32 . 0  8 . 5  10.2
dV: 1 . 54 30 . 8  7 . 7  11.0
Body: diam eter at end of esophagus 40 p. A few cerv ica l s e 

tae present. Cuticular ornamentation with som e anterior and 
p osterior differentiation.

Head: diam eter 23 p, se t off from  rem ainder of body. Minute 
labial papillae present. Cephalic setae approxim ately 3 p 
long. Amphids in m ale 9 .5  p = 32 per cent of corresponding  
diam eter in width, describ ing 2. 75-3 turns. O celli 30 p be
hind anterior end, situated subdorsally.

Buccal cavity shallow, with sm all dorsal tooth.
Excretory organ with ch aracter istica lly  cuticu larized  duct; 

pore 64 p behind anterior end. Ventral gland 180 p behind 
end of esophagus.

Intestine packed with diatoms.
Spicula 46 p long, with proxim al bend. Gubernaculum 42 p 

long, dilated d ista lly . Altogether there are 6 preanal supple
m ents, the anteriorm ost being by far the b iggest, m easuring  
34 p. The 2 p osterior tubuli are c lo se  to each other. The 
distance between the f ir s t  (anterior) and the second supple
ment is  34 p.

Tail conical, 3 .6  anal d iam eters long. The group of setae, 
can be found right behind the anus. Anal diam eter 42 p. 

O ccurrence: Bainbridge Island, Golden Gardens; 5. 5 to -2  
feet.

Acanthonchus (A. )  duplicatus  n. sp. (fig. 42a, b) 
dW: L = 1. 94 a = 30. 0 b = 6 .0  c = 14.1
Body: diam eter at end of esophagus 55 p. Few cerv ica l setae  

present. Cuticular ornamentation with slight horizontal and 
vertica l spacing in anal region. P o res more or le s s  regu lar
ly arranged in sublateral row s.

Head: diam eter 30 p. Labial papillae se to se , 3. 5 p long. Ce
phalic setae 12 + 9 p long. Amphids 15 p=48  per cent of co r
responding diam eter in width, describing 4 turns.

Buccal cavity shallow, with large dorsal tooth.
Spicula 48 p long. Gubernaculum 48 p long, expanding into a 

triangular plate, the d istal end of which m easures 15 p in 
width and is  provided with 2 d enticles. There are 6 preanal 
supplem ents, the anteriorm ost m easuring 54 p. The 2 p o ste 
r ior tubuli are c lo se  to each other and are feebly developed.
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The distance between the f ir s t  and the second supplement is  
42 p.

Tail conical, 3 .2  anal d iam eters long. Anal diam eter 51 p.
O ccurrence: Vashon Island; 3 to -1 feet.

L atronem a

The sp ec ies  described below by its  two-joined cephalic setae  
is  related  to L. p ira tic a  W ieser from  which it i s  distinguished  
by the sm aller  amphids, by the shape of the spicula, and by the 
m ore slender tail.

Since com pletion of the key in W ieser (1954b) another sp ec ie s ,  
L. botulum, was described  by Gerlach (1956b), which is  charac
terized  by the unusual, sausage-shaped  amphids.

L atronem a se r ta ta  n. sp. (fig. 43a-d)
? ? : L = 1 . 3 5  a = 2 4 . 5  b = 4 . 7  c = 1 3 . 5  Vu = 63 per cent
dfcf: 1 . 32 26. 5  4 . 8  17.3
Body: diam eter at end of esophagus 53-58 p; alm ost cylindri

ca l. Cuticular ornamentation consisting of tran sverse  bars 
and rows of dots which alternate in m id-body. In the anteri
or and p osterior region of the body the bars only are p resent. 
The tran sverse  ornamentations are interrupted by about 40 
to 50 longitudinal "wings, " which in lateral view appear as 2 
p aralle l rows of dots. T hese longitudinal rows begin right 
behind the amphids and run a ll along the body. On each body 
side 2 rows of cerv ica l and som atic setae run along the body.

Head truncate; diam eter 50-58 p. The lip s are deeply cut and 
give the im pression  of 12 flaplike appendages. Labial setae  
8. 5-10 p long. Ten equidistant cephalic setae, 12-13 p long, 
with short basal and long d istal joints. Between the la 
bial and the cephalic setae the head is  longitudinally s t r i 
ated. Amphids (in both sex es) 7 p=10 per cent of correspond
ing diam eter in width, 45-48 p behind anterior end.

Buccal cavity probably with 16 anterior m andibles, 18 p long, 
each of which ca rr ies  2 teeth . P o ster io r  apophyses weakly  
developed, 12 p long.

Spicula strongly curved, 50 p long. Gubernaculum p late
shaped. There are 20 big, suckerlike supplem ents.

Tail 2 .2  anal d iam eters long. Anal diam eter 42 p. D istal third  
of ta il devoid of setae and its  cu ticle darker than the cu ticle  
of the rest of the body.

O ccurrence: Alki Point; subterranean water.
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Gammanema

In my key in W ieser (1954b, p. 28) I d istinguished Gammanema 
from  Latronem a  by the structure of the preanal supplem ents, 
th ese being insignificant, se to se , or papillose in the form er, 
and big and suckerlike in the latter genus. However, th is d is 
tinction has to be based on Cobb's not very c lear description of 
G. fe r o x  and on a rem ark by Chitwood (1951) on that point. The 
question s t i l l  cannot be solved  since I found only a fem ale of 
what I belive to be G. fe ro x .

G. conicauda  G erlach 1952 is  distinguished from  G. fe ro x  by 
sev era l characters, such as length and shape of cephalic setae  
and absence of "spatulate" appendages. The structure of its  p re
anal supplem ents is  not quite clear, but it is  p ossib le  that they 
differ from  the type described  for G. fe ro x  by Cobb.

G. cancellatum  Gerlach 1955 apparently is  related  to the sp e
c ie s  above, but only one fem ale is  known. Its ch aracteristic  
feature is  the occurrence o f a secondary cuticular ornam enta
tion consisting of longitudinal ridges.

Gam m anem a fe ro x  Cobb (fig. 44a-d)
? ? : L  = 4 . 35  a = 48.3 b = 1 1 . 4  c = 43 . 5  Vu= 65.1 per cent
Another typical fem ale m easured 2. 55 mm.
Body: diam eter at end of esophagus 70 p. Cuticular dots more 

irregu larly  arranged and m ore densely spaced in anterior  
cerv ica l region than in rem ainder of body. Very few c e r v i
cal setae present.

Head truncate, d iam eter 60 p. At the anterior end there can 
be distinguished 12 flaplike appendages, 6 "spatulate" append
ag es, 6 lab ia l se ta e  which con sist of a short and broad b as
al joint and a digitiform  tip (fig. 44b). Of the 10 cephalic s e 
tae 6 are built exactly like the labial setae and 4 are norm al 
setae, m easuring 15 p in one specim en, 24 p in another.
Som e longitudinal striation  can be observed near the anterior  
end. Amphids 12-14 p wide, describ ing 2 turns.

B uccal cavity: anterior portion 32 p deep, with at lea st 6 
"mandibles" (or apophyses) which end proxim ally in an acute 
tip. P osterior  portion 24 p deep, with 3 colum ns.

Tail 1 . 5 - 2 .  2 anal d iam eters long; tip attenuated, but otherw ise  
alm ost cylindrical. Anal diam eter 60 p.

O ccurence: Richmond Beach; 7. 5-3 feet.
D istribution: New Hebrides (coral sand), Puget Sound.
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Fam ily DESMODORIDAE

Subfamily CERAMONEMA TINAE

Ceram onem a

The new sp ec ies  described  below is , by the position of the am 
phids and the structure of the cuticle , m ost c lo se ly  related to C. 
pisanum  G erlach, from  which sp ec ies , however, it is  d istin 
guished by the greater proxim ity of the 2 c ir c le s  of cephalic s e 
tae, by the absence of a labial eone, and by som e d ifferences in 
the d im ensions.

Ceram onem a carinatum  n. sp. (fig. 45a-c)
db';L = 0 . 86 a = 43. 2 b = ?  c = 5.8
Body: cuticle tiled . T iles interrupted by cr e sts  that are a r 

ranged in 8 longitudinal rows along the body. The longitudinal 
rows extend into the head as rows of dots. Annules 7. 5 p 
wide in the cerv ica l region.

Head: 36 p long, diam eter at base 22 p, at lev e l of second c ir 
cle of cephalic setae 20 p. Lips indistinct. Cephalic setae  a r 
ranged in 2 c ir c le s  of 6 and 4, each seta  12 p long.
Amphids in p osterior half of head, 16 p long, 8. 5 p wide. 
From  the base to the anterior end of the amphids the cuti
c le  of the head i s  perforated.

Spicula 24 p long, attenuated proxim ally and d istally , p ro
vided with a minute cusp in the d istal fourth. Gubernaculum  
16 p long, p late-shaped, provided with a cusp sim ilar to 
that of the sp icula. In the anal region 2 cuticular annules 
have m erged to form  a single broad band.

Tail 8. 5 anal d iam eters long; d istal eone 13 p long. Anal d i
am eter 17 p.

O ccurrence: Alki Point; subterranean water.

Subfamily RICHTERSIINAE

Spirina

I found what seem s to be the old S. la ev is . My specim ens  
agree with the previous descriptions except that I observed a 
ventral projection in the middle of the spicula which was not 
mentioned before. Gerlach (1950b) d escr ib es the m ale ta il as 
being 1. 5 anal d iam eters long, while B resslau  and Stekhoven
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(1940) give its  length as 4 anal d iam eters. In my m ale the ta il 
m easured 3 anal d iam eters.

Spirina la ev is  (Bastian) (fig. 46a-c) 
d&: L = 4. 45 a = 8 9 .0  b = 2 6 .1  c = 2 9 .7

: 4 .1 0  6 0 .0  24 .1  4 1 .0  Vu = 58. 5 per cent
Body: diam eter at end of esophagus 52 p. Cuticle finely s tr i

ated. C ervical setae arranged in 8 longitudinal row s, up to 
15 p long in the anterior cerv ica l region, then becom ing  
p ro g ressiv e ly  shorter. Somatic setae short.

Head conical. D iam eter 22 p. Six labial papillae present. 
Cephalic setae 14 p long, slender. Amphids 7 p = l/3  of co r
responding diam eter in width, circu lar in outline, but sp i
ral-shaped  in reality .

Buccal cavity narrow. Two sm all teeth p resent. Esophageal 
bulb round.

Spicula 54 p long, strongly curved. P roxim al end cephalated. 
Only the dorsal edge is  heavily cuticularized, the ventral 
edge being m ore or le s s  transparent and form ing a triangu
lar projection in the middle of the spicula. Gubernaculum  
short, p late-shaped d ista lly .

T ail 3 anal d iam eters long in m ale, 1. 6 anal d iam eters in 
fem ale. Anal d iam eter 48 p.

O ccurrence: Alki Point, Richmond Beach; 0. 5 to -2 . 5 feet. 
Distribution: North Atlantic, North Sea, Baltic, Puget Sound.

Chrom aspirin a

Since com pletion of my key in W ieser (1954b) another sp ecies  
of C hrom aspirina  was described, nam ely, C. p e llita  Gerlach  
1954, which is  distinguished from  all other sp ec ies  by its  
dense p ilo sity . The new sp ec ies  described below is  a lso  char
acterized  by its  dense p ilosity , and, further, by the structure  
of the amphids and of the preanal supplem ents. C. p e llita  G er
lach and C. spinulosa  n. sp. differ from  each other in the 
structure and position of the amphids, in the length of the labial 
setae , and in the arrangem ent and thickness of the cerv ica l and 
som atic setae .

C hrom aspirina spinu losa  n. sp. (fig. 47a, b) 
dif: L= 1. 46 a= 36. 5 b = 9 . 1  c = 1 7 . 1
Body: diam eter at end of esophagus 36 p. Cuticle coarsely  

annulated. The body is  densely covered with setae. There
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are fa ir ly  thick setae, alternatingly long ( up to 15 p.) and 
short, which are arranged in 8 longitudinal row s. B esid es  
these a great number of irregu lar ly  arranged fine setae can 
be seen  a ll over the body.

Head: diam eter 19 p. Six f ir s t  cephalic setae and 4 second  
cephalic setae present, the latter approxim ately 7 p long. 
Amphids with an inner cuticular ring, slightly oval, m ea s
uring 1 4 x 1 2  p = 55 per cent of corresponding diam eter in 
width. The amphids are com pletely surrounded by cuticular 
annules.

Buccal cavity: vestibulum  with heavily cuticu larized  lining. 
One m edium -sized  dorsal tooth and 2 sm all subventral teeth  
p resent. Esophageal bulb roundish.

Spicula 50 p long, curved, cephalated proxim ally. Gubernac
ulum p la te -sh a p ed . In front of the anus the cuticle is  thick
ened over a length of about 230 p. Shortly in front of the 
anus there is  a sm all papilla, follow ed by 8-10 fine tubuli. 
Near the anterior end of the thickened portion of the cuticle  
2 strongly cuticu larized  cushions are situated.

Tail 2. 5 anal d iam eters long. Anal diam eter 42 p.
O ccurrence: Alki Point; 4 feet.

In Puget Sound I found a sp ec ie s  of Onyx which in severa l 
points d iffers from  all other sp ec ies  of th is genus. The preanal 
supplem ents particularly are of an "atypical" structure, each  
consisting of a sem i circu lar duct in the middle of which there  
is  a dark body, and at the anterior end of which there is  a short 
projection (fig. 48d). The supplem ents in a ll other sp ec ies  of 
Onyx are slightly  S-shaped. M oreover, in my new sp ecies  the 
head is  longitudinally striated , as is  the case  in Ich thyodesm o- 
dora  but in no other genus of desm odorids. The labial papillae  
are transform ed into arrowheaded projections. However, the 
buccal cavity is  so ch aracter istica lly  onyxoid that my sp ecies  
should be left in th is genus.

Onyx rugata  n. sp. (fig. 48a-d)
Ob'; L = 1 . 30 a= 32.  5 b = 6 . 5  c = 13.0  
??: 1.73 31 . 5  5 . 7  20. 5  Vu = 57.1 per cent
Body: diam eter at end of esophagus 5 4 p.  Cuticle finely  s tr i

ated. In fem ale there are few  cerv ica l setae. In m ale there  
are 8 short longitudinal rows beginning right behind the am -

Onyx
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phids and reaching back 20 p, the setae becom ing p ro g res
s iv e ly  shorter. The longest cerv ica l setae in m ale m easure  
15 p. Somatic setae few, short.

Head: diam eter 38 p; p osterior half longitudinally striated.
Six labial papillae transform ed into arrowheaded projections. 
F ir s t cephalic setae 3. 5 p, second cephalic setae 19 p long. 
Amphids l ip wide, situated between the longitudinal and the 
tran sverse  striation  of the cu ticle .

B uccal cavity typical, with strong, protrusib le dorsal tooth. 
Esophageal bulb double, with strong cuticular lining, 90 p 
long.

Spicula approxim ately 42 p long (in fig . 48d one of the spicula  
is  out of line and seen  ventrally). Gubernaculum p late
shaped, 22 p long. There are 22 preanal supplem ents. One 
in tersex  was observéd.

T ail 2 -2 . 7 anal d iam eters long. Anal diam eter 47 p.
O ccurrence: Golden Gardens, Richmond Beach; 7 to -2 . 5 feet.

Subfamily MONOPOSTHIINAE

M onoposthia  and Nudora

The status of these two genera was d iscu ssed in  W ieser (1954b, 
pp. 53-54). Finding representatives of both genera enables me 
to confirm  the conclusions reached in the previous paper. Thus, 
M onoposthia  is  characterized  by the absence of sp icula and by the 
the proxim al attenuation of the gubernaculum. Nudora i s  charac
ter ized  by the presence of paired spicula and by the proxim al d i
lation of the gubernaculum. The sp ec ie s  of Nudora encountered  
in Puget Sound, because of the enlarged second annule, is  re la t
ed to N. lineata  Cobb from  which sp ec ies , however, it is  d istin 
guished by the greater number of longitudinal "wings" (18-20  
v ersu s 10), by the peculiar structure of the annules in the ante
rior cerv ica l region, by d ifferences in the buccal arm ature, and 
perhaps also  by d ifferences in the shape of the spicula.

The sp ec ies  of M onoposthia  that I found in my m aterial seem s  
to be the old M. costa ta . In my specim ens the cephalic setae are 
sligh tly  longer than in the type, and in the buccal cavity I saw a 
few  m ore projections than are known for the European form , but 
th ese d ifferences do not suffice to establish  a new sp ec ies .

Nudora a rm illa ta  n. sp. (fig. 50a-c)
db': L= 1. 90 a = 35. 0 b = 8 . 0  c = 11.2

48



Body: the second annule is  enlarged and covered with a num
ber of oblong, cuticu larized  p lates, which are separated  
from  one another by lighter portions of the cuticle . The am 
phids appear as holes in the 2 lateral p la tes. In the anterior 
portion of the cerv ica l region each of the annules co n sists  of 
a s e r ie s  of a rc s . Where 2 arcs m eet at a V-shaped angle the 
cuticle is  light and undifferentiated. On top of each arc, how
ever, there is  situated a tran sversely  oval, cuticularized  
disc that looks as if it w ere stuck to the underlying annule. 
More p oster ior ly  these d isc s  expand, the a rcs  straighten, 
and both components m erge to take on the appearance of nor
m al annules, interrupted only by the longitudinal rows of V's 
(fig. 50b). There are 18-20 longitudinal rows.

Head: diam eter 23 p, truncate. There are 6 labial and 6 c e 
phalic papillae. Cephalic setae 19 p long. Amphids 7 p=25  
per cent of corresponding diam eter in width.

Buccal cavity: arm ature consisting of 1 large dorsal tooth, 1 
sm aller  subventral tooth, and 2 rows of denticles. Esophag
eal bulb barrel-shaped , double.

Spicula 38 p long, doubly bent in proxim al third. Gubernacu
lum shoe-shaped, 36 p long.

T ail 3. 2-3.  6 anal d iam eters long. Anal diam eter 35 p. 
O ccurrence: Alki Point, Golden Gardens, Richmond Beach;

8 to -2  feet.

M onoposthia co sta ta  (Bastian) (fig. 51a-d) 
dU: L = 1. 90 a = 34. 5 b = 8 .6  c = 1 2 . 7  
??: 1 .95 30 . 0  9.3 15.6 Vu = 89.6 per cent
Body: cuticular annules interrupted by 12-16 longitudinal rows 

of V-shaped structures. Short cerv ica l and som atic setae  
present.

Head of different height according to state of contraction (com 
pare f igs .  51a and b). D iam eter 20-25 p. Six labial and 6 c e 
phalic papillae present. Cephalic setae 12-15 p long = 52-68 
per cent of head d iam eter. Amphids 3. 5-5 p wide, situated  
between second and third, or  between third and fourth annule. 

Buccal cavity: arm ature consisting  of 1 large dorsal tooth, 1 
sm all subventral tooth, and 2 tran sverse  fo lds.

Spicula absent (probably fused  with gubernaculum). Gubernac
ulum 37-45  p long, with proxim al handle. The anal opening 
is  surrounded by 2 anterior and 2 posterior cuticularized  
projections. Approximately 110 p in front of the anus there
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is a ventral sw elling. In the anal region som e of the annules 
may disappear and thus produce a m ore transparent area.

Tail 3 .6  anal d iam eters long. Anal diam eter 46 p.
O ccurrence: A ll lo ca lities; 8 to -2 . 5 feet.
D istribution: North Atlantic, Arctic Ocean, North Sea, Baltic, 

M editerranean, California, Puget Sound.

Fam ily MICROLAIMIDAE

M icrolaivnus

The great number of sp ec ies  and the few characters d istin 
guishing them makes it m ore and more difficult to c la ss ify  sp e
c ie s  belonging to this genus. G erlach (1950a) b a ses  h is grouping 
of sp ec ies  on the shape and arm ature of the buccal cavity. There 
are, however, transitions between the groups. It seem s that in 
W ieser (1954b) I m isunderstood the diagnoses of G erlach's groups 
A, D, and F. Thus, M. pinguis, M. sen su s, M. s ica r iu s , and 
M. g er la ch i  should be transferred  from  group A to group D, and 
M. texianus and M. kaurii should be transferred  from  group D 
to group F.

The two new sp ec ies  found in Puget Sound belong to group D. 
M. cochleatus  n. sp. keys out with M. honestus  but is  d istin 
guished from  th is sp ec ie s  by the longer cephalic setae (70 per  
cent versu s 35 per cent of the head diam eter) and particularly  
by the different shape of the sp icular apparatus.

M. d ix ie i n. sp. is  related  to M. m arinus, but it has a longer 
and differently shaped gubernaculum, its  buccal cavity is  le s s  
cuticularized, and the cephalic setae are somewhat longer.

My m aterial contained one m ale of another sp ec ies  which I 
identify as M. dentatus Allgén (see the redescription  in Gerlach, 
1950a), although the amphids are in a m ore forward position. It 
is  p ossib le  that for this sp ec ie s  a new subgenus w ill have to be 
created  in the future.

Since com pletion of my key in W ieser (1954b) the following  
sp ec ies  w ere described: M. com pridus  G erlach 1956, M. c r a s 
s ic e p s  Gerlach 1952, M. h onesto ides  Meyl 1954, M. m ic ro se ta  
Gerlach 1952, M. m on strosu s  G erlach 1952, M. oblongilaim us 
Gerlach 1955, M. pygm aeus  Meyl 1954, M. undulatus Gerlach  
1955. None of these sp ec ies  is  particularly c lo se ly  related to 
the new sp ec ies  from  Puget Sound.
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M icrola im us dentatus A llgén 1935 (fig. 49a-c) 
dfcT: L= 0. 95 a = 2 4 . 0  b = 7 . 0  c = 1 2 . 6
Body: diam eter at end of esophagus 36 p. Cuticle coarsely  an- 

nulated. Annules 1. 5-2.  5 p wide. Hardly any setae present. 
Head: diam eter 26 p. Six sm all, conical labial papillae present. 

F irst c irc le  of cephalic setae m easuring 3 p, second circ le  
8 p. Amphids 11 p = 42 per cent of corresponding diam eter in 
width, describing one turn.

Buccal cavity spacious. Armature consisting of 1 large dorsal 
tooth and 5 tran sverse  rows of denticles. Peribuccal tissu e  
sw ollen. Esophageal bulb oval to roundish.

Spicula approxim ately 30 p long. Gubernaculum plate-shaped. 
There might be severa l preanal papillae present, but it i s  
difficult to te ll definitely.

T ail 3 anal d iam eters long. Anal diam eter 30 p.
O ccurrence: Richmond Beach; 0. 5 feet.
D istribution: Baltic, North Atlantic, Puget Sound.

M icrola im u s cochleatus  n. sp. (fig. 52a, b) 
d 'd ': L= 0. 78 a = 30 . 0  b = 6 . 2  c = 7 . 2
??: 0 . 69 21.3 7 . 2  8 . 8  Vu = 55.1 per cent
Body: diam eter at end of esophagus 25 p. Annulation coarse.
Head: diam eter 12-13 p. Cephalic papillae setose , short. Ce

phalic setae 10 p long in m ale, 8 p in feipale. Amphids 18- 
24 p behind anterior end, m easuring 5-6 p = 30-33 per cent 
of corresponding diam eter in width.

Buccal cavity 12 p long. D orsal and ventral tooth nearly equal 
in s ize .

E xcretory pore 36 p in front of end of esophagus; ampulla 
large.

Spicula 33 p long, slender, cephalated proxLmally. Gubernacu
lum 18 p long, shaped like a flat spoon, the d istal end rep re
senting the handle.

Tail 4-4.  5 anal diam eters long. Anal diam eter 22 p. 
O ccurrence: Vashon Island, A lkiP oint, Golden Gardens; 7-2 feet.

M icrola im u s d ix ie i n. sp. (fig. 53a-d) 
dtf: L = 1. 09 a = 3 6 . 4 b = 1 0 . 1  c = 9.1  
??: 1.02 25. 6 8 . 2  8 . 2  Vu= 50 per cent
Body: diam eter at end of esophagus 30 p. Annulation fine.
Head: diam eter 10-11 p. Cephalic papillae seto se , short. Ce

phalic setae 6-8  p. Amphids 14-18 p behind anterior end,
7-8.  5 p= 50-58 per cent of corresponding diam eter in width.
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Buccal cavity: ventral tooth situated in a notch of the buccal 
wall.

Spicula 30 p long. Gubernaculum 24 p long.
Tail 4 to m ore than 5 anal d iam eters long. Anal diam eter 30 p 

in one male, 23 p in one fem ale.
O ccurrence: Richmond Beach; 3-0.  5 feet.

P ar am i cro la i mus

The genus was established on the b asis  of one fem ale only 
(W ieser, 1954b, p. 64), but its  status is  confirm ed by the find of 
both fem ales and m ales of another sp ec ie s . In the m ale there are 
w ell-developed  preanal papillae present which in th is form  do 
not occur in M icrolaim us.

P. sp iru life r  n. sp. is  distinguished from  P. p r im u s  by the 
follow ing characters:

P. sp iru life r  P. p r im u s  
Length 4 . 1 8 - 4 . 4 3  2.34

a 130-150 44. 7
c 52-55 22.3

Length of second  
cephalic setae 16 p 10 p

P aram icro la im u s sp iru life r  n. sp. (fig. 54a-d) 
dtf: L = 4.43 a = 1 4 7 . 7  b = 22.1 c = 5 5 . 4  
??: 4 . 18  139.3 23.3 52.2 Vu= ?
Body: diam eter at end of esophagus 31 p. Short setae present 

a ll over the body.
Head: diam eter 23.24 p. Lips w ell developed; labial papillae 

not seen . Cephalic setae in 2 c ir c le s , the anterior ones 12 p, 
the p osterior ones 14-16 p long. Amphids in fem ale 13x11 p, 
in m ale 1 4 x 1 3  p =5 0  per cent of corresponding diam eter in 
width, 18-21 p behind anterior end.

Buccal cavity long and narrow, with 1 acute, sm all dorsal 
tooth and a sm all ventral projection. P eribuccal tissu e  of 
esophagus sw ollen. Esophagus dilated posteriorly , without 
true bulb. Ventral gland 48 p behind end of esophagus.

Spicula 25 p long; broad. Gubernaculum p late-shaped. There 
are 6 preanal papillae, the anteriorm ost at a distance of 
174 p from  the anus.

Tail with 4 ventral setae. Two of the 3 caudal glands seem  to 
open dorsally , behind the tip of the ta il. The structure seen
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there could a lso  be a papilla. Length 3-3.  8 anal d iam eters. 
Anal diam eter 30 p in m ale, 24 p in fem ale.

O ccurrence: Golden Gardens; -1 . 5 feet.

Fam ily CHROMADORIDAE

Hypodontolaimus inaequalis (Bastian)
Several typical specim ens of th is old European sp ec ies  were 

found at Vashon Island and Alki Point, between 0. 5 and 7 feet.  
The m ales are equipped with 13 preanal papillae, the spicula  
m easure 50 p.

D istribution: North Atlantic, B altic, M editerranean, Puget 
Sound.

A ctinonem a

The sp ec ies  I found in Puget Sound seem s to be A. longicau
data  (Steiner), but I begin to suspect that th is sp ec ie s  is  not 
much different from  A. pachyderm atum  Cobb. The only valid  
difference I can detect is  the shorter ta il in the latter sp ec ies . 
The d ifferences in the structure of the spicular apparatus that 
I mentioned in W ieser (1954b) do not seem  to hold.

A ctinonem a longicaudata  (Steiner) (fig. 55a-f)
dif: L = 0. 99 a = 37 . 9  b = 7 . 0  c = 4 . 6  

?: 1.08 30 . 0  7 . 5  4 . 7
Body: cuticular ornamentation coarse . Lateral differentiation  

of varying appearance, but always prominent (fig. 55b-d). 
Apart from  the lateral differentiation the cuticular annules 
are smooth.

Head: diam eter 9. 5-11 p. Six minute cephalic papillae p r e s 
ent. Cephalic setae 2 p long. Amphids 7 .2  p=60  per cent of 
corresponding diam eter in width, with heavily cuticularized  
contour.

Buccal cavity conical. One acute dorsal tooth present.
Spicula 18 p long. Gubernaculum plate-shaped.
Tail 10-12 anal d iam eters long, with slightly swollen tip and 

long, slender spinneret. Anal diam eter 20 p.
O ccurrence: Vashon Island, 0. 5 feet; Alki Point, subterrane

an water.
D istribution: Mediterranean, w est coast of Africa, PugetSound.
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Graphonema

Within this genus there is  a highly ch aracteristic , homogene
ous group of sp ec ie s  the outstanding features of which are their  
plum pness, the shape of the ta il with its  recurved posterior end, 
the strong dorsal tooth and w ell-developed  pharyngeal bulb, and 
the p ilosity  of the body. All the sp ec ies  with which I am a c 
quainted p o sse ss  a dark, heterogeneous cuticle in accordance 
with the generic diagnosis. There are at lea st two m ore sp ec ies  
which so far have been referred  to C hrom adorita, namely, C. 
tentabunda (De Man) and C. c ra ssa  Tim m , which seem  to belong 
to th is group. I am fa irly  sure that the latter sp ec ies  is  synony
mous with the form er, since the d ifferences mentioned by Timm  
(1951) do not hold in the light of the redescription  of C. ten ta 
bunda by Gerlach (1951c). I m yself found specim ens at C hesa
peake Bay, Maryland, from  where Timm has reported his C. 
c ra ssa ,  which in every respect f its  the description of C. ten ta
bunda by G erlach. The cuticle is  dark and slightly heterogene
ous, that is , there are large dots in the anterior cerv ica l region  
and short rods in the rem ainder of the body. This feature was 
mentioned by Gerlach, although it is  not apparent in h is figu res.

For C. tentabunda Chitwood nec De Man, I established C. 
chitwoodi nora. nov. (W ieser, 1954b). This sp ec ies  may be kept 
separate on the b asis  of somewhat shorter cephalic setae, a 
longer tail, and shorter spicula, but the distinction is  not quite 
sharp. At any rate, this sp ec ies , too, belongs to the group of 
Graphonema sp ec ie s  as defined above.

Altogether, the follow ing four or five sp ec ies  belong to this 
group (B. 2. a. in my key in W ieser, 1954b):
G. tentabunda (De Man). R edescription by Gerlach (1951c).
= C hrom adorita c ra ssa  Timm
G. am okuroides  (Allgén) R edescription by W ieser (1954b).
= Spilophora p u silla  Allgén  
= Chrom adora su illa  Allgén

The synonym ization of my Chile specim ens with A llgén's sp e
c ie s  is  hypothetical, since A llgén's inexact figu res and d e 
scriptions could very w ell fit any of the sp ec ies  of th is group. 

G. fla cc id a  n. sp.
G. c livo sa  n. sp.
?G. ch itwoodi (W ieser)
= C hrom adorita tentabunda Chitwood 1951 nec(?)  De Man

The b est distinguishing feature between the four good sp ecies
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is  offered by the spicular apparatus. O therwise the sp ec ies  are 
fa ir ly  difficult to separate.
1 Gubernaculum p arallel to spicula, inconspicuous. Cephalic

setae flaccid , cerv ica l setae short:
G. fla cc id a  n. sp.

1' Gubernaculum conspicuous, with more or le s s  w ell d evel
oped dorsal apophysis. Cephalic setae stiff, cerv ica l s e 
tae fa ir ly  long.

2 Gubernaculum with strongly hook- (alm ost U-) shaped apoph
y s is . Cephalic setae not m ore than 1/2  the head diam eter 
long:

G. am okuroides  (Allgén)
2' Gubernaculum with weakly curved apophysis. Cephalic setae  

longer than 1/2  the head diam eter:
G. tentabunda (De Man)
G. c livo sa  n. sp.

Both these sp ec ies  are very c lo se ly  related, but the shape of 
the sp icula is  d istinctly  different.

Graphonema fla cc id a  n. sp. (fig. 56a-c) 
dtf: L = 0. 82 a = 2 0 . 6  b = 6 . 6  c = 6.6

0 . 80 17.6 6 . 4  8 . 0  Vu=53 per cent
Body: diam eter at end of esophagus 36 p. Cuticle dark, r e 

solvable into large dots in the cerv ica l region, into short 
rods of varying th ickness in the rem ainder of the body. C er
v ical and som atic setae num erous, m ostly short.

Head: diam eter 18-19 p. Lips very prominent. Labial papillae  
minute but distinct. Cephalic setae flaccid , 8-10 p long. 
Amphids oval.

Buccal cavity spacious. One strong dorsal, and a tiny subven
tral tooth p resent. The vestibulum  is  separated from the r e 
mainder of the buccal cavity by a cuticular ring. Pharyngeal 
bulb w ell developed. Esophageal bulb oval.

Spicula 29 p long. Gubernaculum inconspicuous, p ara lle l to 
sp icula. Irregular anal setae present.

Tail 3. 5-4  anal d iam eters long. Spinneret large. Anal d iam e
ter 32 p.

O ccurrence: Golden Gardens, Richmond Beach; 5.5to -2.5feet .

Graphonema c livo sa  n. sp. (fig. 57a-c) 
dfcC: L= 0. 62 a = 1 5 . 6  b = 5 . 0  c = 6.2
Body: diam eter at end of esophagus 30 p. ^Cuticular ornam en

tation as in the foregoing sp ec ies . Dots perhaps somewhat
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larger and rods slightly  shorter. C ervical setae long; s o 
m atic setae shorter, arranged in 6 longitudinal rows along 
the body.

Head: diam eter 18 p in m ale, 22 p in fem ale. Lips prominent, 
labial papillae slightly longer than in G. fla cc id a .  Cephalic 
setae stiff, 11-11. 5 p long.

Buccal cavity as in the foregoing sp ec ies . Esophageal bulb 
round.

Spicula 33 p long, large, strongly curved. Gubernaculum 21 p 
long, with weakly curved dorsal apophysis.

Tail 4 anal d iam eters long, spinneret sm all. Anal diam eter 32 p.
O ccurrence: Richmond Beach; 0. 5 feet.

N eochrom adora

My m aterial contains four sp ec ies  of N eochrom adora, among 
them what I think is  N. po ec ilo so m a  (De Man), the type sp ecies  
of the genus and the m ost abundant sp ec ie s  of nem atodes in P u
get Sound. The finding of this sp ec ies  m akes me rea lize  that 
the subgenus Trichodorina, as proposed in W ieser (1954b) has 
to be withdrawn since N. p oec ilo som a  would have to be referred  
to it. The redescription of som e of the older sp ec ies  by Gerlach  
(1951c) estab lish es the ex istence of a group of sp ecies  charac
terized  by long cephalic and som atic setae, which includes the 
following: N. trichophora, N. poec ilo som a, N. izh o rica , N. 
tec ta , N. la te ra lis ,  and two new sp ec ies , N. pu gila tor  and N. 
appiana. A subgeneric division within the genus could be estab
lished, but in that ca se  the above-m entioned grou p --sin ce it in 
cludes the type sp ecies--w ou ld  have to retain the generic name 
while a new name would have to be found for the rem aining sp e 
c ie s  of the genus. N. pu gila tor  and N. appiana n. spp. are d is 
tinguished from  N. trichophora  by the absence of submedian 
som atic setae, the p resen ce of preanal papillae, and the d if
ferently  shaped spicular apparatus; from  the other sp ec ies  of 
the group by the broad lateral differentiation which does not 
start until the end of the esophagus and which is  characterized  
by rows of rods m ore heavily cuticu larized  than the ornam enta
tions on the rem ainder of the body.

The fourth sp ec ies  of Neochrom adora, N. bicoronata  n. s p . , ¡
belongs to the group with short cephalic setae and is  ch aracter
ized  by the p resence of 2 w ell-developed  c ir c le s  of cephalic 
setae, that is , the 6 cephalic papillae are se to se  and as long as 
the true cephalic setae.
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N eochrom adora po ec ilo so m a  (De Man) (fig. 58a-f) 
dW: L = 1. 3 7 a = 2 1 . 1  b = 7 . 2  c = 7 . 5  
??: 1.36 19.2 7 . 4  7 . 2  Vu = 47.6 per cent
Body: cuticle dark. In the cerv ica l region the cuticular an

nules are covered  with hexagonal bodies. Tailward these  
bodies change at f ir s t  into large rods, then into shorter rods 
and elongated dots. Between the annules there are secondary  
cuticular elem ents, either rods or dots according to the r e 
gion of the body. The lateral wings begin right with the cu
ticu lar annulation. In the cerv ica l region they are 2 p wide.
In mid-body they are up to 5 p wide, consisting of a number 
of heavily cuticu larized  dots (fig 58c). In the anal region they 
are very narrow, the 2 m arginal dots touching each other 
(fig. 58d). In mid-body the wings are raised  and supported  
by trapezoid cuticular p ie c e s . The cerv ica l and som atic s e 
tae follow  the lateral fie ld s  c lo sely , as is  typical for this 
group of sp ec ie s . They are up to 30 p long.

Head: diam eter 19 p. Cephalic papillae seto se , short. Cephal
ic  setae 16 p long. Amphids oval.

Buccal cavity typical, with strong, triangular dorsal tooth.
Esophageal bulb oval.

Spicula 42 p long. Gubernaculum extended d ista lly . There are 
9 distinct, suckerlike preanal papillae.

Tail 5-58 anal d iam eters long.
O ccurrence: One of the m ost abundant sp ec ies  in Puget Sound, 

occurring in a ll lo ca lities  and on all intertidal lev e ls .

N eochrom adora pu gila tor  n. sp . (fig. 60a-d) 
dV: L = 1 . 46 a = 36 . 5  b = 8.3 c = 9.1
Body: diam eter at end of esophagus 36 p. The cuticular orna

mentation is  not so com plicated as in the foregoing sp ec ies .
In the cerv ica l region there are dots betw een  and faint s tr ia 
tion on the annules. The dots becom e elongated from  the 
bulbar region onward, and the str ia tion  on the annules r e 
m ains m ore or le s s  d istinct. The lateral wings are very  
broad, approxim ately 10 p in mid-body, beginning at som e  
distance behind the esophageal bulb and ending in the anal r e 
gion. They are characterized  by a slight bulging of the an
nules and by the strong cuticularization of the rods within 
their boundaries. They are not equally distinct in a ll sp ec i
m ens. The arrangem ent of cerv ica l and som atic setae is  typ
ica l. The setae are up to 20 p long.
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Head: diam eter 25 p. Cephalic papillae minute. Cephalic setae  
21 p long. Amphids oval, l i p  wide.

Buccal cavity typical, with strong, slightly S-shaped tooth. 
Excretory pore 60 p in front of end of esophagus.
Spicula 48 p long. Gubernaculum gradually enlarging toward 

dista l end. There are 13 d istinct preanal papillae, the ante- 
riorm ost being 228 p in front of the anus.

Tail 4. 5 anal d iam eters long. Anal diam eter 40 p.
O ccurrence: Golden Gardens, 8-5.  5 feet.

N eochrom adora appiana  n. sp. (fig. 61a-d) 
dfcf; L « 1. 45 a= 20. 0 b = 8 .0  c = 8 .3  
??: 1.22 24. 5  7 . 0  7 . 0  Vu = 49 per cent
Body: diam eter at end of esophagus 42 p. Cuticular ornam en

tation exactly as in the foregoing sp ec ies . C ervical setae up 
to 25 p long.

Head: diam eter 23 p. Cephalic setae 18 p long.
Buccal cavity typical, with strong, S-shaped tooth.
Spicula 51 p long. Gubernaculum 38 p long, with a la teral 

knoblike projection in the m iddle. There are 9-10 minute, 
inconspicuous preanal papillae.

Tail 4 . 6 - 5  anal diam eters long. Anal diam eter 46 p. 
O ccurrence: Alki Point, Richmond Beach; 7. 5 -4  feet.
Rem arks: This sp ec ies  is  distinguished from  the foregoing  

one mainly by the structure of the m ale genital arm ature, 
particu larly by the shape of the gubernaculum and the num
ber and s ize  of the preanal papillae. The cephalic setae  
seem  to be slightly shorter than in N. pugilator.

N eochrom adora bicoronata  n. sp. (fig. 59a-c)
? ? : L = 1 . 1 7  a = 47. 0  b = 7.3 c = 10.0 Vu = 5 0 p e r c e n t  
Body: diam eter at end of esophagus 24 p. Cuticular ornam en

tation com plicated, of the basketwork type. In the cerv ica l 
region the annules are crenated and covered with large hex
agonal bodies. Further back these bodies becom e more 
elongated and change into slender rods. In the cerv ica l r e 
gion dots can be observed between the crenated annules. In 
juven iles, rods or ribs are the dominant structure all over  
the body. The lateral wings begin in m id -cerv ica l region  
and end in the anal region, never exceeding 1 .5  p in width. 
They are bordered by oblique bodies or ribs. Som etim es 
they give the im pression  of consisting of a longitudinal row  
of ovals, esp ecia lly  in mid-body (fig. 59b). This resem b les
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the condition in N. craspedo ta . There are very few  ce rv i
ca l setae.

Head: diam eter 13 p. The 10 cephalic setae are arranged in 2 
c ir c le s , each seta  being 3 p long.

Buccal cavity deep, probably arm ed with 2 minute teeth. 
Esophagus slightly  enlarged p oster ior ly .

Tail 8 anal d iam eters long. Anal diam eter 18 p.
O ccurrence: Alki Point; subterranean water.
Rem arks: B ecause of the 10 cephalic setae th is sp ec ies  should 

perhaps be referred  to Nygmatonchus (see W ieser, 1954b). 
However, for the tim e being the sp ec ies  of the latter genus 
are characterized  by the arrangem ent of the 10 cephalic s e 
tae in one c ir c le .

Chrom adora

The only sp ec ies  of C hrom adora  found in Puget Sound is  a new 
one because of the occurrence of 11 big preanal papillae. Other
w ise  the sp ec ies  c lo se ly  resem b les  C. nudicapitata.

Chrom adora undecim papillata  n. sp. (fig. 62a-c)
cfcf: L = 0. 90 a = 22. 6 b = 6 . 7  c = 8.7
Body: diam eter at end of esophagus 30 p. Cuticular ornam en

tation typical. Outer longitudinal rows 5 . 5 - 6  p apart. Dots 
slightly  elongated. Weak o ce lla r  pigm ent and the usual group 
of cerv ica l setae present.

H ead:diam eter 13 p. Papillae indistinct. Cephalic setae 8 p long.
B uccal cavity typical. Esophageal bulb 28 p long.
Spicula 30 p long. Gubernaculum with lateral p lates. There 

are 11 big preanal papillae, the anteriorm ost at a distance 
of 144 p in front of the anus.

Tail 4 anal diam eters long. In the middle and near the tip 
there are the 2 minute ventral papillae that also occur in C. 
nudicapitata. Spinneret 4 p long. Anal diam eter 26 p.

O ccurrence: Vashon Island; -1  foot.

Chrom adorina germ an ica  (Buetschli)
Typical representatives of th is sp ecies  w ere found in all lo 

ca litie s  from  7 to -2  feet .
This sp ec ies  has been known from  coasts of northern Europe 

and from  the M editerranean.
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Spilophorella  paradoxa  (De Man)
? ? : L  = 0 . 66 a = 1 6 . 6  b = 4 . 4  c = 6 . 0  V u = 5 0 p e r c e n t  
Body: diam eter at end of esophagus 37 p. Cuticular ornam en

tation typical; longitudinal rows 3 - 3 . 6  p apart.
Head: diam eter 16 p. Cephalic setae 7 p long.
E xcretory pore 50 p behind anterior end. Esophageal bulb 

4 8 x 3 0  p.
Spicula 48 p long. Gubernaculum typical, with lateral p lates  

and projections.
Tail 4 anal d iam eters long in m ale, 5. 5 in fem ale. Spinneret 

28-30 p long, with 2 setae near its  m iddle. Anal diam eter  
22 p in fem ale.

Occurrence: Bainbridge Island, Vashon Island, Alki Point; 2 to 
-1  feet.

Rem arks: My specim ens seem  to be typical represen tatives of 
th is cosm opolitan sp ec ie s  except that the ta il i s  somewhat 
shorter than usual.

Pro chrom  ador e lla

I found one sp ec ie s  of this genus that so c lo se ly  resem b les  
P. an tarc tica  that I am st ill  not quite sure whether it i s  ju stifi
able to describe it as new. There are, however, som e d iffer
en ces. The cuticular ornamentation is  le s s  heterogeneous, and 
the oval bodies are le s s  densely arranged in P. tr ian gu laris  n. 
sp. than in P. an tarctica . The contour of the annules is  never  
crenate, as w as described  for the latter sp ec ie s  by Cobb (1914), 
and the rods are never as elongated and thin as figured by A ll
gén (1929). The sp icu la  are larger and m ore pronouncedly 
cephalated in the new sp ec ies  than in P. an tarc tica  and there 
are 12, as against 9-10, preanal papillae.

Since com pletion of my key for P roch rom adorella  in W ieser 
(1954b), the following sp ec ies  w ere described:

P. chitwoodi Timm 1952. This sp ec ies , however, i s  synony
mous with P. param ucrodonta  in which the occurrence of lateral 
differentiation has been noted before.

P. su b terranea  G erlach 1952 
P. tenuicaudata  Gerlach 1954 

Both these sp ec ie s  belong to group B. 4. of my key in W ieser  
(1954b).

P roch rom adorella  triangu laris  n. sp. (fig. 64a-c) 
db*; L = 0 . 85  a = 2 1 . 3  b = 6 . 8  c = 7 . 7
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¥?: 0.71 17.8  7 . 1  6 . 5  Vu = 46. 5 per cent
Body: diam eter at end of esophagus 30 p. Cuticular ornam en

tation consisting of fa ir ly  w idely spaced elongated dots in 
cerv ica l and anal region and short rods in mid-body. No 
basketwork structures. Several groups of cerv ica l setae  
present.

Head: diam eter 15-16 p. Labial and cephalic papillae distinct. 
Cephalic setae 8. 5 p long.

Buccal cavity: the teeth are triangular and weakly cuticular
ized . In th is resp ect they are not quite typical for the genus 
P roch rom adorella  but assum e an interm ediate position b e
tween th is genus and C hrom adorita or Graphonema. Some 
additional minute denticles are present on the lev e l of the 
teeth. Esophageal bulb roundish-oval.

Spicula 30 p long, arcuate, proxim ally cephalated. Gubernac
ulum with la tera l p la tes . There are 12 big preanal papillae, 
the anteriorm ost of which is  130 p in front of the anus.

Tail 4 anal d iam eters long in m ale, 5 in fem ale.
O ccurrence: Alki Point; subterranean water.

C hrom adorella

Two sp ec ies  belonging to th is genus w ere found in Puget 
Sound. C. galea ta  n. sp. ,  with its  2 longitudinal rows of dots 
that are 20 per cent of the corresponding diam eter apart in the 
anterior cerv ica l region, and with its  heavy sclerotization  of 
the anterior annules, belongs to group I.A.  of my key in W ieser  
(1954b, p. 110). B ecause of its  short cephalic setae it is  related  
to C. m ytilico la , but it is  much m ore slender (a=42.  5 versu s  
14. 0), and the longitudinal rows are even further apart from  
each other than in the latter sp ec ies .

The second sp ec ies , C. edm ondsoni n. sp . ,  i s characterized  
by the lateral differentiation of the cuticle into a number of i r 
reg u la r  longitudinal rows, and by the great number of preanal 
papillae in the m ale.

Chrom adorella  ga lea ta  n. sp. (fig. 65a-c)
dtf: L= 1. 70 a = 42. 5 b = 8 .1  c = 1 1 . 3
Body: diam eter at end of esophagus 39 p. Cuticular ornam en

tation com plicated. Annules in anterior cerv ica l region s o l
id, with crenate contour. Further back the annules are r e 
solvable into rods, and also  between the annules there are  
somewhat thinner and lighter rods. In the posterior portion
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of the body only dots can be seen  on the annules. The two 
longitudinal row s are represented  by large dots in the ante
rior cerv ica l region, by sm aller  dots in the rem ainder of 
the body. Their distance from  each other is  7 p in the ante
rior cerv ica l region, 4. 5-5 p in the rem ainder of the body. 
They are accompanied on both sid es  by cerv ica l and som atic  
setae.

Head: diam eter 25 p, height 12 p. Cuticular p lates form  a 
sort of helm et. Cephalic setae fra il, probably 8 p long.

Buccal cavity with 3 solid  teeth. Esophagus gradually en larg
ing p osteriorly .

Spicula 52 p long, cephalated proxim ally. Gubernaculum  
plate-shaped. There are 12 preanal papillae.

Tail 5 anal d iam eters long. Anal diam eter 36 p. Spinneret 
curved dor sa lly .

O ccurrence: Alki Point; 2 feet.

C hrom adorella  edm ondsoni n. sp. (fig. 67a-d)
dif: L= 1. 47 a= 29. 5 b = 7 . 4  c = 11.8
Body: diam eter at end of esophagus 38 p. Cuticular ornam en

tation com plicated. Annules in anterior cerv ica l region cov
ered by large, irregularly  shaped cuticular bodies which 
further back change into a zigzag pattern (fig. 67c).  The 
pattern is  further reso lved  into rods in mid-body and into 
dots in the anal region. Lateral differentiation consisting of 
sev era l irregular longitudinal rows (or irregularly  spaced  
dots). A few cerv ica l setae present.

Head: diam eter 22 p. Lips very prominent. Cephalic papillae 
seto se , 1. 5 p long. Cephalic setae 9 p long.

Buccal cavity with 3 large, solid  teeth (each approxim ately  
5 p long). Esophagus gradually enlarging posteriorly , with 
2 weak p lasm atic breaks.

Spicula arcuate, 43 p long, cephalated proxim ally. Gubernac
ulum p la te-sh a p ed . There are 12 large preanal papillae, 
the anteriorm ost of which is  170 p in front of the anus.

T ail 4. 5 anal d iam eters long. Anal diam eter 36 p. Spinneret 
curved dorsally .

O ccurrence: Bainbridge Island; 2 feet.

A trochrom adora  n. gen.
= C hrom adoropsis  W ieser nec Filipjev

Since C hrom adoropsis  W ieser 1954 is  preoccupied by Chro-
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m a d oropsis  F ilipjev 1918 a new name had to be found for the 
genus with the type sp ec ies  C. p a rva . Some of the problem s  
concerning this genus have been mentioned in W ieser (1954b), 
but m ore have arisen . The distinguishing characters of this 
genus I held to be the c ircu lar ly  sp ira l but indistinct amphids 
(text figure 1) and the dark but homogeneous cu ticle . These  
characters hold for the type, C. parva., but for the other sp e 
c ie s  I suspect the amphids to be m ore of the type found in Chro
m adora  and Chrom adorina, that i s ,  oval- or loop-shaped (text 
figure 2).

If th is is  true s t i l l  another genus should be established for these  
sp ec ies , distinguished from  Chrom adora  and Chrom adorina  by 
the dark cuticle (this is  a good character although it is  difficult 
to represent in figures) and by the la tera l differentiation that is  
either irregular or co n sists  of 2 (not 4) longitudinal rows. In 
W ieser (1954b, pp. 112, 114), I erroneously held that in A. m i
cro la im a  there are 4 longitudinal row s.

A key to the three sp ec ies  belonging to th is group reads as 
follow s :
1 Lateral differentiation regular, consisting of 2 longitudinal

rows; 10-15 preanal papillae.
2 Cephalic setae 75 per cent of the head diam eter long; 12-15

papillae:
A. m icro la im a  (De Man)

2' Cephalic setae 40 per cent of the head diam eter long; 10 pa-

A. obscura  n. sp.
1' Lateral differentiation irregular; 8 preanal papillae:

A. d isso lu ta  (W ieser)
For the tim e being I shall keep these three sp ec ies  in the ge

nus A trochrom adora . B esid es them only the type, A. parva , 
with sp ira l though indistinct amphids and without papillae b e
longs to this genus.

A trochrom adora  obscura  n. sp. (fig. 66a-c) 
dkf: L= 0 . 88 a = 2 1 . 1  b = 6 . 7  c = 7.2
Body: diam eter at end of esophagus 30 p. Cuticle dark, r e -

Text figure 1 Text figure 2

pi liae:
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solvable into short rods throughout the body, the rods form 
ing the 2 lateral rows being larger and darker than the re st.  
The 2 longitudinal rows are 4. 8 p apart in the anterior c e r 
v ica l region, 4 p in the rem ainder of the body. Few ce r v i
ca l setae present.

Head: diam eter 13 p. Lips prominent, papillae distinct. Ce
phalic setae 4. 5-5 p long. Amphids oval, loop-shaped. 

Buccal cavity with 3 so lid  teeth, the dorsal one the b iggest.
Esophageal bulb oval, 28 p long.

Spicula 26 p long. Gubernaculum bent d istally , with weak la t
eral p la tes. There are 10 preanal papillae, the anterior most 
being 102 p in front of the anus.

Tail 5 anal d iam eters long. Anal diam eter 24 p.
O ccurrence: Vashon Island; -1 foot .

Fam ily COMESOMATIDAE

Sabatiera

A ll four sp ec ie s  found in my m aterial are already known. The 
follow ing sp ec ies  w ere not included in my key in W ieser (1954b): 

S. p a ra vu lg a ris  F ilipjev 1946 (only fem ale known)
S. am ericana  Timm 1952 (see below)
S. supplicans  G erlach 1956

Sabatiera jubata  (Cobb)
Head: diam eter 19-21 p. Cephalic setae 13-16 p. 17-21 cerv i

ca l setae in each of the 4 longitudinal row s. Amphids 11 p=
> 50 per cent of corresponsing diam eter in width, 3 turns. 

Spicula 74 p long, apophysis of gubernaculum 36 p.
T ail 5 anal d iam eters long. Anal diam eter 54 p. Term inal s e 

tae 16 p.
O ccurrence: Bainbridge Island, Vashon Island, Alki Point, 

Golden Gardens; 4. 5 to -2 . 5 feet.
D istribution: A ustralia, Chile, Puget Sound.

Sabatiera  clavicauda  (Filipjev) (fig. 68a, b)
= S. punctata  K reis; Timm 1952

d'd':L=2.32 a = 38 . 8  b = 1 1 . 6  c = 15.5
Body: diam eter at end of esophagus 50 p. Cuticular ornamen

tation consisting of fine dots, without noticeable lateral dif
ferentiation. A few cerv ica l setae present.

Head: diam eter 17 p. Cephalic setae 6 p. Amphids 11 p = 60
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per cent of corresponding d iam eter in width, 2. 75-3 turns 
(in m ale).

E xcretory pore situated behind nerve ring.
Spicula 50 p long, with an incom plete longitudinal rein force

ment. Apophysis of gubernaculum 18 p long. There are 7 
preanal papillae.

Tail 3. 5 anal d iam eters long, d ista l fourth cylindrical; tip 
sw ollen. Anal diam eter 50 p.

O ccurrence: Bainbridge Island, Alki Point, Golden Gardens;
2 to -  2. 5 feet.

Distribution: North Sea, B altic, Black Sea, Chesapeake Bay, 
Puget Sound.

Rem arks: My specim ens agree com pletely with the d escr ip 
tions of S. punctata  by K reis; Timm; and Gerlach (1953c). 
There can hardly be any doubt that th is sp ecies  is  identical 
with S. clavicauda  F ilipjev, although in the latter sp ec ies  
the cephalic setae seem  to be slightly  longer. Because of 
the variab ility  in the length of the cephalic setae, the sp e
c ie s  of group B .2 .b .b b .I ., from  4(1) to 8(5), in my key in 
W ieser (1954b, p . 123) are not too w ell separated.

Sabatiera am ericana  Timm 1952 (fig. 69a, b)
<±f: L= 1. 97 a =3 9 .  4 b = 1 0 . 0  c = 11.6
ÇÇ: 2 . 01 30 . 8  9 . 0  13.0 Vu= 51.2 per cent
Body: diam eter at end of esophagus 43 p. Lateral d ifferentia

tion of cu ticle consisting of larger and irregu larly  arranged  
dots, restr ic ted  to p osterior cerv ica l and to anal region. A 
few cerv ica l setae present.

Head: diam eter 17 p. Cephalic setae m easuring 9 p in m ale,
8 p in fem ale . Amphids 10 p= 55-60 per cent of correspond
ing diam eter in width, describ ing 3 turns.

Spicula 66 p long, cephalated proxim ally. Apophysis of guber
naculum 34 p long. There are 10 preanal papillae and 1 seta  
im m ediately in front of the anus.

Tail 4 -4 . 3 anal d iam eters long, le s s  than 25 per cent cy lin 
drica l. Anal d iam eter 34-36 p.

O ccurrence: Bainbridge Island, Vashon Island, Alki Point;
4. 5 to 0 feet.

D istribution: Chesapeake Bay, Puget Sound.
Rem arks: My specim ens agree with the type, but for the so m e

what longer sp icula  and the occurrence of 10, instead of 7, 
papillae. The next re la tives are S. vu lgaris, which has 
sm aller  amphids and d ifferently shaped spicula, and S. an-



cudiana, which has 16 papillae and a differently shaped gen i
tal arm ature.

S abatiera cupida B resslau
Typical representatives of th is cosm opolitan sp ec ies  (North 

Sea, M editerranean, B razil, Chile) w ere encountered on Vashon 
Island and Alki Point, between 7 and -2  feet.

Body: la tera l differentiation of cu ticle conspicuous.
Head: diam eter 17 p. Cephalic setae  10. 5 p long. Amphids 

13 p= 74per cent of corresponding diam eter in width, 2.5turns.  
Spicula 48 p long. Apophysis of gubernaculum bent. Thirteen  

preanal papillae.

Fam ily AXONOLAIMIDAE 

Subfamily AXQNOLAIMINAE

P arasco la im us  n. gen.

This new genus i s  separated from  other genera of th is fam ily  
by the occurrence of 6 labial "claws, " which probably represent 
m odified labial papillae, and by the pecu liar structure of the 
gubernaculum. The latter is  divided into 2 parts, a dorsal one 
that ca rr ie s  the caudodorsal apophysis, and a ventral one that is  
paired, tubular, and situated la tera l to the d ista l end of the sp ic 
ula (figs. 70b, 71b). The amphids d escribe a circu lar loop, a 
feature that th is genus has in common with A sco la im u s. The 
buccal cavity is  shaped as in A xonolaim us and A sco la im u s . The 
p ilosity  of the body is  very w ell developed. The ovaries are  
paired. The type sp ec ies  is  here described  as P arasco la im us  
tau n. sp ., below.

The labial "claws" represent, as already mentioned, modified  
labial papillae, that is , they are not homologous to the "teeth"
in the genus Odontophora, which are a form ation of the vestibu
lar w all. Two sp ec ies  are known.

P arasco la im u s tau n. sp. Amphids 60-75 per cent of c o r r e 
sponding diameter in width. P reanal tubuli present in m ale. Type!

P arasco la im us ungulatus n. sp. Amphids 25 per cent of co r
responding diam eter in width. No preanal tubuli present.

P arasco la im u s tau n. sp . (fig. 70a-d) 
dif: L = 2. 54 a = 63 . 2  b = 1 2 . 7  c = 18.1
??: 2 .82 56 . 4  13. 4  23.5 Vu = 62.1 per cent
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Body: annulation coarse . C ervical setae arranged in 2 sublat
eral longitudinal rows on each side of the body.

Head: diam eter 16-19 p. Six labial "claws" and 6 large cephal
ic papillae p resent. The "claws" can be extruded. Cephalic 
setae 36-47 p long. Amphids m ostly circular in outline, loop
shaped, 1 2x12  p=75  per cent of corresponding diam eter in 
width, som etim es m ore oval ( 12x8 p in one specim en).

Buccal cavity unarmed, 24 + 7 p long.
E xcretory pore 60 p behind anterior end. Ventral gland 130 p 

behind end of esophagus.
Spicula 51 p long, large, cephalated proxim ally. Gubernaculum  

consisting of 2 parts, a dorsal, and a ventral, tubular one. 
The latter is  paired and l ie s  lateral of the spicula. Apophysis 
of dorsal part 18 p long. The preanal arm ature of the m ale 
co n sists  of 10 arcuate tubuli and a papilla at a distance of 
480 p in front of the anus. Over a distance of 620 p the ven
tra l cuticle is  divided into fie ld s  by approxim ately 35 con
str ic tion s.

T ail 3 -4  anal d iam eters long, se to se . Anal d iam eter 40-42 p.
O ccurrence: Bainbridge Island, Alki Point, Golden Gardens,

Richmond Beach; a lm ost exclu sively  in the upper intertidal 
zone.

Rem arks: I a lso  found specim ens that conformed with the 
above description in every respect except that the dim ensions 
of m ost of the organs (except amphids) w ere sm aller . A lso  
since the preanal constrictions of the m ale w ere absent I s u s 
pect that these specim ens represented  the last larval stage.

P arasco la im us ungulatus n. sp. (fig. 71a-c)
db': L = 3 . 65 a = 9 1 . 2  b = 1 5 . 8  c = 36. 5
??: 3 . 85  63 . 4  15.2 24.6 Vu = 63. 2 per cent
Body: diam eter at end of esophagus 48 p. Cuticular striation  

indistinct. C ervical and som atic setae in 4 sublateral longi
tudinal rows, the form er up to 18 p long, the latter consid
erably shorter.

Head: diam eter 15-18 p. Six labial "claws" and 6 cephalic pa
p illae p resent. Cephalic setae in one fem ale 40 p, in one 
m ale 26 p long. Amphids circu lar, loop-shaped, 5 p=25  per 
cent of corresponding diam eter in width.

Buccal cavity 19-22 p long, unarmed.
Excretory pore 42 p behind anterior end; ampulla large.
Spicula 44 p long. Apophysis 18 p long. There might be 2 m i

nute preanal papillae present.
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Tail 3-3.  4 anal d iam eters long. Anal diam eter 39 p in m ale,
52 ju in fem ale.

O ccurrence: Vashon Island, Golden Gardens, Richmond Beach; 
7 to -2 feet.

Axonolaim us

A group key to the sp ec ies  of this genus reads as follow s:
1 Amphids as long as (or longer than) the p osterior portion of

the buccal cavity, its  2 arm s being straight and lying p ar
a lle l to each other so  that there is  no trace of a loop left. 
(This group might represent a new subgenus. An analogous 
division is  to be found in the genus Odontophora):

A . an tarc ticu s  Cobb 1930 
A . arcuatus  Stekhoven 1950 
A . se to su s  F ilipjev 1918 nec Skwarra 
A . spinosus  (Buetschli 1874)
Doubtful sp ec ie s  that might belong to th is group are:
A . lon g ise tosu s  Allgén 1947, A . d ieg o en sis , A . ten u ico llis ' 

Allgén 1947
I ’ Amphids m ostly shorter than the p oster ior  portion of the

buccal cavity, always form ing a d istinct loop shaped like a 
shepherd's crook.

2 Cephalic setae not longer than 1 head diam eter:
A . dem ani Stekhoven and De Coninck 1933
A . f i l i fo r m is  De Man 1899 (doubtful sp ec ies)
A. f i l ip je v i  Timm 1952 
A . odontophoroides Chitwood 1936 
A . parasp in osu s  Stekhoven and Adam 1931 
A . pon ticus  F ilip jev 1918
A . su b s im ilis  Chitwood 1936 (cephalic setae  perhaps sligh t

ly longer than 1 head diam eter)
A . typ icu s  De Man 1922 

2' Cephalic setae 1.75 to 2 head diam eters long.
3 The p oster ior end of the amphids reaches to, or su rp asses,

the p oster ior end of the buccal cavity.
4 E xcretory pore 4-5  head d iam eters behind anterior end:

A . v illo su s  Skwarra 1922
A . tyrrh en icu s  Brunetti 1941 (see a lso  Ger lach, 1952b). This 

sp ec ie s  is  probably synonymous with A . v illo su s.
4' E xcretory pore 2 head d iam eters behind anterior end:

A . sch u urm an s-stekh oven i A llgén 1935. Amphids just reach-
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ing to p oster ior  end of buccal cavity. No posterior cerv ica l 
and som atic setae. T ail narrow -conical.

A . in terro g a tivu s n. sp. Amphids reaching far beyond p o s
terior end of buccal cavity. Four longitudinal rows of setae  
a ll along the body. Tail p lum p-conical.

3 The p oster ior  end of the amphids does not reach to the p o s
ter io r  end of the buccal cavity:

A. s te in e r i  Timm 1952 
Doubtful sp ec ies: A . lep tosom a  A llgén 1951, A. lim a lis  Sa- 

veljev  1912.

Axonolaim us in terro g a tivu s xi. sp. (fig. 72a, b)
? ? : L = 2 . 2 7  a= 57. 0 b = 1 1 . 4  c = 22.7  
Body: diam eter at end of esophagus 36 ¡i. F inely striated . 

C ervical and som atic setae in 4 dense longitudinal rows all 
over the body, the form er up to 17 p long.

Head: diam eter 17 p. Six conspicuous conical papillae. Ce
phalic setae 40 p long. Amphids 20x11  p, shepherd's crook. 

Buccal cavity 24 p long.
E xcretory pore 32 p behind anterior end.
Tail 4 anal d iam eters long, plum p-conical, se to se . Anal d i

am eter 36 p. Spinneret truncate.
O ccurrence: Richmond Beach; 4 feet.

Odontophora

In my m aterial I encountered four c lo se ly  related sp ecies  of 
th is genus that a ll belong to group B. 2.b.bb.  of my key in W ie- 
ser  (1956b, pp. 4-5) .  However, in the characterization of group
B. 2 . ,  the sentence "terminal s e ta e - - i f  p resent--m u ch  shorter  
than one anal diam eter" has to be deleted since in three out of 
the four sp ec ies  from  Puget Sound the term inal (rather, "sub
terminal") setae are very w ell developed. One of the four sp e
c ie s  I identify as O. p er itr ic h a  W ieser, although there are som e 
minor d ifferences from  the type. The three other sp ecies  are new.

An emended key to group B. 2. b. reads as follow s: 
b. Amphids just behind cephalic setae, loop-shaped, oval in 

outline.
aa. 4 subcephalic setae; f ir s t  c irc le  of cerv ica l setae behind 

buccal cavity longer than 1 head diam eter; preanal papil
lae in the m ale:

O. long ise tosa  (Allgén) 
bb. 10-12 subcephalic setae; f ir s t  c irc le  of cerv ica l setae be-
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hind buccal cavity shorter than 1 head diam eter; no papil
lae in the m ale.
The four sp ec ies  belonging to this group are difficult to 

separate but careful com parison of the figure and d escr ip 
tions shows convincingly that they all are good sp ec ies .

O. m ercu r ia lis  n. sp. is  characterized  by the peculiar  
structure of the m ale genital apparatus (fig. 75c), O. m u
cronata  n. sp. by the trapezoid shape of the teeth and by 
the shape of the gubernaculum. Both these sp ec ies  are also  
distinguished from  the rem aining two by the w ell-developed  
labial and cephalic papillae.

O. p er itr ic h a  W ieser and O. litu ifera  n. sp. are separat
ed from  each other by the follow ing features: the amphids 
are larger, and the cephalic papillae are m ore indistinct in 
O. litu ifera . The specula are cephalated and recurved  
proxim ally in O. p e r itr ich a .

Since com pletion of my key in W ieser (1956b) two more sp ecies , 
nam ely, O. se to so id es  and O. axonolaim oides Timm 1952, w ere  
described; the latter sp ec ie s  belonging to group A, the form er  
to group B. 3.

Odontophora litu ifera  n. sp. (fig. 73a, b)
Body: diam eter at end of esophagus 34 p. striation distinct.

C ervical setae in 4 longitudinal row s.
Head: diam eter 18 p. Labial and cephalic papillae indistinct. 

Cephalic setae 32 p long. Eight long subcephalic setae p r e s 
ent. Amphids 11-12 p long, 7-10 p wide.

Buccal cavity: posterior portion 18 p deep.
E xcretory pore shortly behind cephalic setae.
Spicula 24-25 p long, not cephalated proxim ally. Long p re-  

and postanal setae present.
Tail 3 .4  anal d iam eters long, setose; near the tip there are 2 

dorsal setae in the m ale that are somewhat longer than the 
other setae. Anal d iam eter 34 p.

O ccurrence: Alki Point, Golden Gardens; 0 to -2  feet.

Odontophora p e r itr ic h a  W ieser (fig. 74a-c) 
db*: L = 2. 76 a = 5 5 . 2  b = 22.1 c = 25.0  
??: 2.25 45. 0  16.7 22. 5 Vu = 58. 9 per cent
Body: diam eter at end of esophagus 43 p. Striation fine. C er

v ica l setae in 4 longitudinal row s, up to 12 p long.
Head: diam eter 15-18 p. Labial and cephalic papillae d is

tinct, sm all. Cephalic setae 24-30 p long. Eight sub-
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cephalic setae, 21 p long. Amphids 10 p long, 7 p wide.
Buccal cavity 6 -8  + 18 p deep. The cuticular teeth form ing  

the anterior portion of the buccal cavity are surrounded at 
their base by a cuticular ring. Near the tips of the teeth  
there is  a c irc le  of sm all p lates (which actually are cuticu- 
larized  portions of the external layer of the body cuticle).

E xcretory pore between cephalic and subcephalic setae. Ven
tra l gland 44-66 p behind end of esophagus. Nerve ring at 
81 per cent of esophagus.

Spicula 26-30 p long, recurved and cephalated proxim ally. 
Apophysis of gubernaculum 13 p.

Tail 4 anal d iam eters long, se to se . In the m ale the 2 subter
m inal setae m easure about 3 /4  of the anal diam eter. Anal 
diam eter 31-38 p.

O ccurrence: Bainbridge Island, Vashon Island, Alki Point, 
Golden Gardens; 4. 5 to -2 . 5 feet.

Distribution: Chile, Puget Sound.
Rem arks: In my Chile specim ens I did not observe the long 

subterm inal setae of the m ale, the spicula w ere shorter (16 
as against 26-30 p), and the esophagus was longer. I fee i, 
however, that these d ifferences can be explained by individ
ual variation. The subterm inal setae, for exam ple, cannot 
be observed in all m ale specim ens.

Odontophora m e rcu r ia lis  n. sp. (fig. 75a-c)
dtf; L = 3 . 37  a = 5 6 . 1  b * 2 4 . 1  c=2 8 . 1
Body: diam eter at end of esophagus 37 p. C ervical and som at

ic  setae in 4 longitudinal rows a ll along the body, the form er  
up to 18 p long, the latter short.

Head: diam eter 17 p. Labial and cephalic papillae very w ell 
developed, conical. Cephalic setae 25 p long. Eight subce
phalic setae, 26 p long. Between cephalic and subcephalic 
setae there are on each side of the body 2 very short setae. 
Amphids 9. 5 p long.

Buccal cavity 7 + 22 p. Cuticular ring at. base of teeth present, 
cuticular p lates near tips of teeth strongly developed.

E xcretory pore shortly behind cephalic setae.
Spicula 30 p long, with unusual curvature and beaklike d ista l 

end. Apophysis of gubernaculum slender, approxim ately  
16 p long.

Tail se to se , 4 anal d iam eters long. Subterminal setae 43 p 
long. Anal diam eter 42 p.

O ccurrence: Vashon Island, Richmond Beach; 0. 5 to -2 . 5 feet



Odontophora m ucronata  n. sp . (fig. 76a, b)
db' :L=2. 91  a = 6 4 . 6  b = 23.3 c = 26.5

3 . 00  60 . 0  20. 0  30 . 0  Vu= 49. 1  per cent
Body: diam eter at end o f esophagus 36 p. C ervical setae nu

m erous, scattered .
Head: diam eter 18 p. Labial and cephalic papillae very  w ell 

developed, conical. Cephalic setae 21 p long. Eight long sub
cephalic setae p resent. Between cephalic and subcephalic s e 
tae there are on each side of the body 2 short, stiff setae. 
Amphids 10 p long, 6 p wide.

Buccal cavity 8 + 20 p. Teeth trapezoid. Cuticular ring and 
p lates w ell developed.

Nerve ring at 70 per cent of esophagus.
Spicula 28 p long. Apophysis of gubernaculum large, blunt.
Tail 3 - 3 . 7  anal d iam eters long, se to se . Subterminal setae  ap

proxim ately 20 p long. Anal diam eter 36 p.
O ccurrence: Vashon Island; 7 feet.

Subfamily CYLINDROLAIMINAE

A raeo la im u s

One sp ec ies  was found in Puget Sound which, because of the 
position  of the excretory pore, is  c lo se ly  related to A. laqueifer  
(see W ieser, 1956b, p. 12), but distinguished from  th is sp ec ies  
by the p ilosity  of the cerv ica l region (which is  very much like 
that of A. elegans), by the length and shape of the spicula, and 
by the occurrence of stiff circum anal setae and postanal papillae.

A raeola im u s boom erangifer  n. sp. (fig. 77a-c)
?: L = 0. 92 a = 3 7 . 0 b = 6 . 5  c = 9.3
Body: diam eter at end of esophagus 25 p. Cuticle finely s tr i

ated. C ervical setae in ch a racter istic  arrangem ent, roughly 
as in A . elegan s. O celli 36-42 p behind anterior end; ex c re 
tory pore on the sam e level, ampulla about 12 p further back.

Head: diam eter 8. 5 p. Six minute papillae present. Cephalic 
setae 6 p long. Amphids 4.8 p wide, 9.5 p behind anterior end.

B uccal cavity indistinct; p ostoce llar sw elling of esophagus 
distinct.

Spicula 29 p long, regularly curved, slightly  cephalated prox
im ally . Apophysis of gubernaculum 12 p long, slender.
There is  a group of 10-12 stiff circum anal and postanal setae.
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Tail in m ale 3 . 5 ,  in fem ale 4.5, anal d iam eters long, seto se  
in m ale, with 3 postanal, ventral papillae.

O ccurrence: Bainbridge Island, Vashon Island, Alki Point, 
Golden Gardens, Richmond Beach; 7 to 0 feet.

A ra eo la im oides

Although I found only one fem ale belonging to th is genus I am 
establishing a new sp ec ies  for it s ince it i s  quite d istinctly  sep 
arated from  a ll other sp ec ie s .

A . botulus n. sp. belongs to group B. of my key (W ieser, 
1956b, p. 15). It is  distinguished from  the other two sp ec ies  of 
th is group by longer cephalic setae, absence of cerv ica l setae, 
and particularly by the position of the excretory pore, which is  
situated 126 p behind the anterior end.

A ra eo la im o id es botulus n. sp. (fig. 78a, b)
? ? : L = 1 . 6 6  a = 5 5 . 5  b = 8.3 c = 15.0 V u » 57. 5 per cent
Body: diam eter at end of esophagus 25 p. Coarse cuticular 

annulation.
Head: diam eter 14 p. No papillae. Cephalic setae 17 p. Am

phids sausage-shaped, oval in outline, 23 p long.
Buccal cavity indistinct. E xcretory pore 126 p behind anterior 

end, ampulla large.
No o ce lli. Ovary sym m etrica l.
Tail 6. 8 anal d iam eters long. Anal diam eter 22 p.
O ccurrence: Alki Point; -2 . 5 feet.

Fam ily TRIPYLOIDIDAE

B athylaim us

My m aterial contained three sp ec ie s  of th is genus, one of 
which is  B. a u stra lis  while the other two are new. Both new sp e
c ie s  belong to group B . 2 . b . b b .  §§. of my key in W ieser (1956b, 
p. 32).

B. bicoronatus n.  sp. is  separated from  the other sp ec ies  b e
longing to th is group by the extrem e elongation of the labial s e 
tae and of the long m em bers of the cephalic setae.

B. ta rs io id e s  n. sp. is  characterized  by the stoutness of la 
bial and cephalic setae and by the fact that the longer cephalic 
setae are jointed. The d ista l joint of the cephalic setae is  club- 
shaped and notched.
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Bathylaim us bicoronatus  n. sp. (fig. 79a, b)
? ? : L = 2 . 6 7  a = 3 3 . 4  b = 4 . 0  c = 22.3 Vu=60 per cent
Body: diam eter at end of esophagus 72 p. Very few short c e r 

v ica l setae.
Head: diam eter 36 p. Labial setae 22 p, cephalic setae 60 +

12 p long. Amphids 10 p=22  per cent of corresponding d iam 
eter  in width, 48 p behind anterior end.

Buccal cavity spacious, anterior portion 36 p, posterior por
tion approxim ately 15 p deep.

Nerve ring at 20 per cent of esophagus.
Tail 2. 5 anal d iam eters long, finger-shaped. Anal diam eter 

50 p.
O ccurrence: Richmond Beach; 5 feet.

B athylaim us ta rs io id e s  n. sp. (fig. 80a-c)
dtf: L= 1. 62 a = 33. 6 b = 7 . 3  c = 28.0

1.91 31. 8  7 . 0  22.5 Vu = 40 per cent
Body: diam eter at end of esophagus 45 p. Scarce, short c e r 

v ica l and som atic setae. Cuticle finely  striated .
Head: diam eter 24 p. Two minute elevations w ere seen  near 

the apex of the lip s. It is  unclear whether these elevations 
represent another c irc le  of labial papillae. Labial setae ex 
trem ely  stout at the base, attenuated at the tip, 7 p long. 
Longer m em bers of cephalic setae 30 p long, jointed, with 
the d ista l joint club-shaped and notched; shorter m em bers 
10 p, unjointed, stiff. Amphids 25 p behind anterior end, 20 
per cent of corresponding diam eter in width, slightly  oval.

Buccal cavity 30 p deep, with sev era l projections and at lea st  
1 tooth near the base.

Spicula 36 p long, cephalated proxim ally. Gubernaculum ro s 
trate, d istal end cuticularized, pointed. There are 4 subven- 
tra l preanal setae.

Tail 3 anal diam eters long, se to se . Anal d iam eter 32 p.
O ccurrence: Bainbridge Island; 6. 5 feet.

B athylaim us a u stra lis  Cobb
Head: cephalic setae 20 + 8 p long, truncate. Amphids 6 p 

wide, slightly  more forward than in my Chilean specim ens.
B uccal cavity 37 p deep.
O ccurrence: Vashon Island; 7 feet.
Distribution: A ustralia, Chile; Puget Sound.
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T ripy lo ides

One of the two sp ec ie s  found in Puget Sound is  T. g r a c il is .
(In W ieser, 1956b, I erroneously listed  th is sp ec ies  under the 
name sep ten trion a lis  although g r a c il is  has priority . ) The other 
sp ecies  is  new, being, with exception of the shape of the tail 
and the occurrence of p re- and postanal papillae in the m ale, an 
exact, larger copy of the form er sp ec ies .

T ripy lo ides im itan s  n. sp. (fig. 81a, b)
d&: L= 2. 62 a= 52. 5 b = 7 .5  c = 21.0
Body: diam eter at end of esophagus 46 p. C ervical setae in 

6 longitudinal rows.
Head: diam eter 23-24 p. Labial papillae short, cephalic s e 

tae stout, 9-12 + 7. 5-9 p long. Amphids 7. 5 p=23 per cent 
of corresponding diam eter in width, 35 p behind anterior 
end.

Buccal cavity as in T. g r a c i l is , anterior portion about 13 p 
long, with projections at base.

Spicula and gubernaculum 30 p long, shape as in T. g r a c il is .  
There are 5 preanal papillae.

T a il 3 .8  anal d iam eters long, plump, in m ale with 6 ventral 
papillae. Scattered setae. Anal diam eter 36 p.

O ccurrence: Vashon Island, Richmond Beach; 7 to -1  feet.

T ripylo ides g r a c il is  (D itlevsen) (fig. 82a-c)
dtf: L= 1. 40 a = 31.1 b = 7 . 0  c = 1 1 . 2
?? : 1 . 44 28.8 6 . 4  13.1 Vu= 50 per cent
Body: diam eter at end of esophagus 36 p. Two groups of c e r 

v ica l setae.
Head: diam eter 17 p. Cephalic setae 6-7  p, the longer ones 

with truncate tip. Amphids 7 p = 30 per cent of correspond
ing diam eter in width, 18-28 p behind anterior end.

Spicula 28 p long.
Tail 4. 5-4.  7 anal d iam eters long. Anal diam eter 30 p.
O ccurrence: Vashon Island, Alki Point; 7 - 3  feet.
D istribution: Baltic, North Sea, Chile, Puget Sound.

Fam ily LINHOMOEIDAE

M etalinhom oeus se to su s  Chitwood (fig. 83a-d)

75



dU: L = 2 . 28 a = 6 5 . 0  b = 1 7 . 6  c = 1 7 . 8  
?: 2 . 11 53. 0  16.9 13.0

Body: diam eter at end of esophagus 30-34 p. Cuticle finely  
striated .

Head: diam eter 17-18 p. Four cephalic setae, 16-18 p, 2 sub
cephalic (median) setae, 14-15 p long. Amphids 9 . 5 -10  p =
40 per cent of corresponding diam eter in width, 15-16 p be
hind anterior end.

E xcretory pore 50 p anterior to end of esophagus. Cardia 42 p 
long. Intestine filled  with yellow -orange inclusions.

Spicula 30 p, apophysis of gubernaculum 18-23 p long.
Tail in fem ale 5. 5, in m ale 4. 5 anal d iam eters long, posterior  

six th  to eight cylindrical.
O ccurrence: Vashon Island, Golden Gardens; 3 to -2  feet. 
Distribution: T exas (Port A ransas), Puget Sound.
Rem arks: Except for som e d ifferences in the dim ensions, my 

specim ens agree very w ell with Chitwood's description.

D esm olaim us

In my m aterial I encountered typical representatives of an old 
brackish  water sp ec ie s , nam ely D. fenn icus.

A key to the good sp ec ie s  of th is genus reads as fo llow s:
1 Tail conical, not sw ollen  d istally:

D. zee lan dicu s  De Man 1884
D. zee lan dicu s  var. am ericanus  Chitwood 1936 
D. zo s te r a e  A llgén 1933 

1' T ail conical or elongated, sw ollen d istally
2 Tail elongated, p osterior half cylindrical, filiform :

D. longicaudatus K reis 1929
2' T ail conical:

D. fenn icus  G. Schneider 1926 
-D . elongatus Allgén 1935 

The characters supposed to distinguish these two sp ecies  are 
quite insignificant. That D. fenn icu s  and D. elongatus are syn
onymous is  a lso  shown by the specim ens from  Puget Sound, 
which in sev era l resp ects are interm ediate between the extrem es  
as they have been known from  the literature so far .

D esm olaim us fenn icu s  G. Schneider (fig. 84a-c) 
cftf: L= 1. 98 a = 49. 5 b = 12.0 c = 1 2 . 8  

1.43 57. 4  9 . 5  10.6
Body: diam eter at end of esophagus 36 p.
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Head: diam eter 17 p (on lev e l of subcephalic setae 21 p). Four 
cephalic setae, 6-6.  5 p, 2 (median) subcephalic setae 7. 5 p 
long. Amphids 6-7 p = 26-30 per cent of corresponding diam 
eter in width, 15 p behind anterior end.

Buccal cavity typical, base cuticularized, with 2 transverse  
rings. Esophageal bulb with 3 cuticular thickenings at the 
p oster ior  end of which there are 3 hem ispherical, more 
strongly cuticularized  bodies (already seen by G. Schneider). 
This cuticular apparatus might be homologous with the va l
vular apparatus as known in p lectid s and rhabditids. It prob
ably has m asticatory function. Cardia 36 p long. Excretory  
pore 60 p in front of end of esophagus.

Spicula 36 p long, cephalated d istally , apophysis of gubernac
ulum 22 p long.

Tail in m ale 4. 2, in a juvenile fem ale 6 anal d iam eters long, 
sw ollen d ista lly . Anal diam eter 35 p.

O ccurrence: Bainbridge Island; 2 feet.
D istribution: B altic, Öre Sound, Puget Sound.

E leu therolaim us

My m aterial contained two old sp ecies of this genus, namely, E. 
sten osom a  and E. obtusicaudatus.

E leu th ero la im u s stenosom a  (De Man) (fig. 85a-c)
dif: L= 1. 66 a = 6 6 . 4  b = 8 . 3  c = 12.3
?Ç: 1.67 56.0 9 . 6  13.4 Vu = 52.4 per cent
Body: diam eter at end of esophagus 28 p. Very few cerv ica l 

setae, up to 6 p long.
Head: diam eter 10 p. Six minute labial papillae. Eight cephal

ic  setae in 2 c ir c le s , m easuring 3. 8 and 4. 2 p, respectively . 
Amphids 5 - 6 X6-7 p = 40-50  per cent of corresponding d iam e
ter in width.

Buccal cavity: vestibulum  3. 5 p, posterior portion 5 p deep, 
with cuticular ring between the 2 com partm ents. E xcretory  
pore 74-100 p behind anterior end. Ventral gland on lev e l of, 
or slightly  behind, end of esophagus.

Spicula 24 p, apophysis of gubernaculum 11 p long.
Tail in fem ale 8, in m ale 5, anal d iam eters long. Anal diam 

eter 18-25 p.
O ccurrence: Bainbridge Island, Alki Point; 6. 5 to -2  feet.
Distribution: B altic, North Sea, Chesapeake Bay, California, 

Chile, Puget Sound.
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Rem arks: the relative length of the 2 c irc le s  of cephalic setae  
seem s to vary somewhat. In the type specim en and in the 
Puget Sound specim ens the 2 c ir c le s  are alm ost equal In 
length, w hereas in the specim ens from  Chesapeake Bay 
(Timm, 1952) and from  Chile (W ieser 1956b) the second c ir 
c le  is  considerably longer than the fir st .

E leu therolaim us obtusicaudatus A llgén (fig. 86a-c)
db':L = 4.40 a = 8 8 . 0  b = 1 7 . 6  c = 29.3
Body: diam eter at end of esophagus 42 p. Scattered cerv ica l 

setae . Cuticle finely  striated .
Head: diam eter 17 p. Six minute labial papillae. Cephalic s e 

tae 5 and 6 p long. Amphids 6. 5 p=33 per cent of c o r r e 
sponding diameter in width, 10 p behind anterior end.

B uccal cavity 8. 5 p deep, with 2 cuticular rings, the second  
one feeb le . E xcretory pore 132-256 p behind anterior end. 
Ventral gland shortly behind end of esophagus.

Spicula 42 p; apophysis of gubernaculum 24 p long.
T ail in m ale 3.4,  in fem ale 3. 5-4.  7, anal d iam eters long, in 

the form er with ventral setae . Anal d iam eter 40-52 p.
O ccurrence: Bainbridge Island, Vashon Island, Alki Point, 

Richmond Beach; 5 to 0 .5  feet.

E um orpholaim us

This genus is  characterized  by the long, cylindrical buccal 
cavity and by the occurrence of 10 cephalic setae arranged in 1 
or 2 c ir c le s . However, sev era l sp ec ies  w ere described  that 
quite definitely do not show th is arrangem ent of cephalic setae, 
w hereas others are so inadequately described that it is  im pos
sib le  to decide whether 10, 8, or only 4 setae are present.

Species that p o ssess  the typical buccal cavity but are equipped 
with 2 c ir c le s  of cephalic setae each consisting of 4 setae (as in 
E leutherolaim us) should be referred  to the genus F ilip jevin em a  
(see below).

Of the rem aining sp ecies  only two, namely, E. sabulicolus 
Schulz 1932 (type) and E. ch esapeaken sis  Timm 1952, quite def
in itely  have 10 cephalic setae.

Three m ore sp ecies may p o sse s s  10 cephalic setae, but d ec i
sion on that point is  difficult because of inadequate description. 
T hese sp ec ies  are: E. parasabu lico lu s  Allgén 1935 (only 8 c e 
phalic setae figured), and E. long ise tosu s  Allgén 1935 (the f ir s t  
of the figured 2 c irc le s  of cephalic setae may in fact be the c ir -
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e le  of the labial setae . If that is  so, the sp ecies  p o sse s se s  only 
4 cephalic setae and should be transferred  to Tubolaim us).

E. digiticaudatus  Stekhoven 1946 (the author speaks of "two 
c ir c le s  of cephalic setae" but it is  im possib le to decide whether 
these c ir c le s  con sist of 4 + 4 or 4 + 6 setae).

F ilip jev in em a  Allgén 1953

This genus has in common with Eum orpholaim us the shape of 
the buccal cavity, which is  longer than wide, cylindrical, w ell 
cuticularized, and with E leu therolaim us  the arrangement of the 
cephalic setae which i s  in 2 c ir c le s  of 4 setae each. The type 
sp ec ies , F. la tila im u s  (Allgén 1929, is  insufficiently described, 
but from  the figure, there can hardly be any doubt that the cephal
ic setae are arranged four+ four (although in the text Allgén  
[1929] states: "Kopfborsten seh r  ku rz, 2  la tera le  und 4 su bm ed i
ane"). I have, however, reason to doubt this statem ent. F irst, if 
Allgén speaks of lateral setae why does he not figure them ? S ec
ond, an arrangem ent of 6 cephalic setae in 1 c irc le  is  unknown 
in the whole fam ily  Linhom oeidae, and A llgén's figure certainly  
does not bear out h is description . Third, he has previously con
fused the term s lateral, sublateral, median, and submedian).
1 Cephalic setae very short, not longer than 1/3 the head

diam eter:
F. la tila im u s  (Allgén 1929)
= C hrom agaster la tila im a  A llgén 1929 
= Pandolaim us sabulicola  A llgén 1929 
F. longicaudatus (Allgén 1935)
= E um orpholaim us longicaudatus Allgén 1935 
F. cylindricaudatus  Stekhoven 1946

2 Second c irc le  of cephalic setae longer than 1 head diam eter.
(In the two sp ec ie s  belonging to th is group, 2 long median 
subcephalic setae shortly behind the second c irc le  of c e 
phalic setae give the im p ression  that it con sists  of 6, in 
stead of 4, setae. That th is is  not so is  shown by the median 
position of the 2 subcephalic setae. Such a position never  
occurs in cephalic setae, but it is  common in cerv ica l setae, 
that is , the 2 subcephalic setae are, in reality, cerv ica l s e 
tae. This interpretation of the cephalic p ilosity  is  derived  
from  F. doliolum  n. sp. but I am fa ir ly  sure that it applies 
to F. norvegicu s  as w ell. F. doliolum  n. sp. is  separated  
from  F. norvegicu s  Allgén 1947 by the definitely shorter  
second cephalic setae (14 p as against 25 p), the sm aller
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amphids (8 p as against 10 p), and the longer buccal cavity  
which, m oreover, is  provided with 4 fine tran sverse  rings.

F ilip jev in em a doliolum  n. sp. (fig. 87a-c)
??: L= 1. 85 a = 74. 0 b =( ? ) 3 . 4  c = 14.8 V u = ?
Body: diam eter at end of esophagus 24 p. There is  1 charac

te r is tic  cerv ica l seta  just behind the amphids. B esides that, 
only a few short cerv ica l setae are present.

Head: diam eter 12 p. Six d istinct labial papillae. F irst c irc le  
of cephalic setae 4 p, second c irc le  14 p, long. Two median 
subcephalic setae shortly behind the second cephalic setae  
and about as long as the latter. Amphids 7-8  p= 55-60 per  
cent of corresponding diam eter in width, p oster ior to buccal 
cavity.

Buccal cavity 1 0 x 6  p, with 4 fine tran sverse  rings.
E xcretory pore 130 p behind anterior end, ampulla large.
T ail 7 anal d iam eters long. Anal diam eter 20 p.
O ccurrence: Alki Point, Richmond Beach; 3 to -2 . 5 feet.

Linhom oeus

One of the two sp ec ie s  found in Puget Sound is  new and c lo s e 
ly related  to L. b rev ise to su s ,  from  which it i s  distinguished by 
longer cephalic setae and by the different shape of ta il and sp ic 
ula.

The other sp ecies  I identify as L. buculentus of which so far  
only one juvenile had been known (W ieser 1956b, p. 54).

Linhom oeus undulatus n. sp. (fig. 88a-c)
dif: L = 2.33 a = 46.6 b = 1 0 . 6  c = 17.8
Body: diam eter at end of esophagus 70 p. Few short cerv ica l 

setae.
Head: diam eter 30 p. Ten cephalic setae, 7. 5 + 3 p long, plus 

an additional c irc le  of 6 short subcephalic setae . Amphids 
11 p=25  per cent of corresponding diam eter in width, 19 p 
behind anterior end, with heavily sc lero tized  outer rim .

Buccal cavity with tran sverse  ring between vestibulum  and 
posterior portion. B ase strongly cuticularized, with p lates  
and denticles.

E xcretory pore 100 p behind anterior end. Ventral gland on 
lev e l with end of esophagus. Unpigmented portion of in tes
tine ("cardia”) 50 p long.

Spicula 52 p, apophysis of gubernaculum 14-18 p long (in one
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specim en the apophysis was larger and plumper than the 
one shown in fig.  88c). P reanally  the cuticle i s  undulated. 

T ail 2 .2  anal d iam eters long, with 7 ventral papillae, each  
with a minute seta . Spinneret not seen . Anal diam eter 60 p. 

O ccurrence: Bainbridge Island, Vashon Island; 4. 5 to -1 feet.

Linhom oeus buculentus W ieser 1956 (fig. 89a-c) 
dif: L = 3 . 13 a = 7 8 . 2  b = 1 5 . 7  c = 11.2  
?? : 2. 32 66 . 4  14.0 13.0 Vu = 53 - 2 per cent
Body: diam eter at end of esophagus 30 p. Cuticle coarsely  

annulated.
Head: diam eter 20 . 5  p in fem ale, 24 p in m ale. Cephalic s e 

tae 10 + 4 p and 12 + 5 p, resp ectiv e ly . Amphids in fem ale  
7 p = 30 per cent of corresponding diam eter in width, 16 p 
behind anterior end, in m ale 10. 5 p and 33 per cent, re sp e c 
tively , 24 p behind anterior end.

Buccal cavity with broad cuticular ring between vestibulum  
and p osterior portion, base with cuticular p la tes. Esopha
gus enlarged p osteriorly; cardia 40 p long.

Spicula 37 p long, Gubernaculum with strong apophysis.
Tail in fem ale 8, in m ale 5.3,  anal diam eters long. Anal d i

am eter 38 p in m ale.
O ccurrence: Vashon Island, Golden Gardens; 4. 5 to -1 fee t. 
Distribution: Chile, Puget Sound.
Rem arks: my specim ens agree w ell with the type except that 

the fem ale ta il seem s to be m ore slender and the cuticular 
annulation is  coarser. However, since the type specim en  
from  Chile is  a juvenile, th ese  d ifferences do not count 
much.

Fam ily SPHAEROLAIMIDAE

Sphaerolaim us

The only sp ec ie s  of this genus encountered in Puget Sound 
f its  the description of S. pen ic illu s  Gerlach 1956 exactly but 
for the greater length of the sp icula (262 p as against 165 p) and 
the p resence of a preanal papilla. T herefore, I fe e i justified  in 
establishing a new variety.

Sphaerolaim us pen ic illu s  var. pu geten sis  nov. var. (fig. 90a-c) 
dif: L= 2. 09 a = 2 3 . 2  b = 6 . 0  c = 8 . 8  
9 $ :  2.13 21.3 5.3 9 . 0  Vu = 54.8 per cent
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Body: diam eter at end of esophagus 85 p. C ervical setae nu
m erous, up to 28 p long. Cuticle finely  striated .

Head: diam eter 28 p (on lev e l with amphids 45 p). Lip region  
conical, labial papillae indistinct. Cephalic setae 6 + 3 p. 
Subcephalic setae in eight groups of 2-5  setae, the longest 
setae m easuring 42 p. In front of the amphids there are 2 
ch aracteristic  setae. Amphids in male 12 p=27  per cent of 
corresponding diam eter in width.

Buccal cavity spacious, wall consisting of thick cuticular co l
umns. Vestibulum 8 .5  p, sculptured portion 18 p, posterior  
end 13 p deep.

Excretory pore 205 p behind anterior end.
Spicula 262 p long, gubernaculum 24 p. 80 p in front of the 

anus there is  a ventral sw elling of the cuticle, probably a 
papilla.

Tail 250 p long, se to se , p oster ior  seventh cylindrical.
O ccurrence: Bainbridge Island, Vashon Island; 4. 5 to -1 feet.
Distribution of the sp ec ies: B razil (Pernambuco), Puget Sound.

Fam ily MONHYSTERIDAE

Cobbia

The finding of two new sp ec ies  induces me to rev ise  the group
ing of the sp ec ies  belonging to th is genus (compare W ieser,
1956b, p. 65).
1 Buccal cavity with 1 big dorsal onchium and either 2 sm all

subventral projections or no subventral arm ature at a ll.
2 Cephalic setae much shorter than 1 head diam eter:

C. m aw soni Cobb 1930
2' Cephalic setae m easuring 1 head diam eter or m ore.
3 Tail cylindroconical, without flagellum :

C. dentata  Gerlach 1952
3' Tail elongated, with flagellum :

C. tre fu sia efo rm is  De Man 1907. Labial papillae elongated  
but conical and stout; cephalic setae m easuring 1 head d i
ameter, the 2 submedian ones very unequal in length; am 
phids 1. 5-2 head d iam eters behind anterior end.

C. urin ator  n. sp. : Labial papillae seto se , slender, 6 p long; 
cephalic setae m easuring 1 .3  head diam eters, the 2 sub
median ones alm ost equal in length; amphids 1. 3 head d i
am eters behind anterior end.
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l f Buccal cavity with 3 eq u al-sized  teeth.
4 Amphids 2 head diam eters behind anterior end, 1 /5  of co r 

responding diam eter in width:
C. triodonta  F ilip jev  1918

4’ Amphids not much m ore than 1 head diam eter behind anterior  
end, at lea st 1/3 of corresponding diam eter in width.

5 Cephalic setae m easuring 1 /3  of head diam eter:
C. scu ta ta  W ieser 1956

5* Cephalic setae m easuring 1 head diam eter:
C. truncata  n. sp.

Cobbia truncata  n. sp. (fig. 91a-d) 
dW: L= 1. 45 a = 32. 3  b = 4 . 9  c = 7.1  
??: 1.59 26.3 4 . 5  6 . 6  Vu= ?
Body: diam eter at end of esophagus 46-48 p. C ervical setae  

num erous, up to 36 p long, som atic setae in 4 row s, up to 
42 p long. Cuticular annulation coarse.

Head: diam eter 20 p in m ale, 25 p in fem ale. Laps conspicu
ous, labial papillae elongated (3 .6-6 p long), conical.
Twelve cephalic setae, 204-15 p in m ale, 25 + 18 p in fem ale. 
Amphids in m ale 18 p long, 25 p behind anterior end; in f e 
m ale 14 p=33 per cent of corresponding diam eter in width,
27 p behind anterior end.

Buccal cavity spacious, with 3 eq u al-sized  teeth. Buccal ring 
feeb le .

Spicula 41 p = l  anal diam eter long. Gubernaculum strong, 
apophysis of varying shape, blunt in one specim en (fig. 91d), 
slender in another.

Tail 5 .8  anal diam eters in m ale, 7 anal d iam eters in fem ale, 
with long cylindrical portion and with truncate tip. 

O ccurrence: Golden Gardens, Richmond Beach; 5. 5 to -2 . 5 
feet.

Cobbia u rinator  n. sp. (fig. 92a-c) 
dV: L = 1 . 5 9  a = 40. 0 b = 8 . 0  c = 4 . 4
Body: diam eter at end of esophagus 32 p. Cuticular annulation 

coarse, beginning at som e distance behind cephalic setae . 
C ervical and som atic setae fa ir ly  numerous, up to 16 p long. 

Head: diam eter 19 p. Lips w ell developed, labial papillae s e 
tose , slender, 6 p long. Longest cephalic setae 25 p. Am 
phids 8. 5 p = 33 per cent of corresponding diam eter in width, 
25 p behind anterior end.
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Buccal cavity with 1 big dorsal onchium and 2 subventral p ro
jection s.

Spicula 36 [i long. Gubernaculum short, denticulate d ista lly .
Tail 11.5  anal d iam eters long, p osterior tw o-thirds flagella te . 

Anal diam eter 34 p.
O ccurrence: Vashon Island; 4. 5 feet.

P aram onh ystera

The subgenus L ep to g a stre lla , which according to W ieser  
(1956b) includes three sp ec ies , is  an extrem ely  difficult group. 
Most of the taxonom ically important characters vary so much 
that delim itation of the sp ec ie s  becom es a somewhat haphazard 
task.

The amphids in P. e llip tica  and P. paranorm andica  seem  to be 
of about equal width. Stekhoven (1950) g ives the s ize  of a fem ale  
amphid in P. e llip tica  as 80 per cent, but in F ilip jev 's "P. s e 
tosa"  (1918, fig.  6 Da) the fem ale amphid m easures about 62 per 
cent, which is  a lso  the s iz e  of the amphid in M ico le tzk y i figure  
(1924) of a fem ale P. paran orm an dica . Thus, as far as the am 
phids are concerned, P. e llip tic a  and P. paranorm andica  rep
re se n t one group as opposed to P. pe llu cida , in which these o r 
gan s--accord ing  to Cobb and to W ieser (1956b)--m easure only 
50 per cent of the corresponding diam eter or le s s .  M icoletzky  
sep arates P. paranorm andica  from  P. e llip tica  mainly on the 
strength of the arrangem ent of the cephalic setae. In the form er  
sp ec ie s  there are 16-20 setae arranged in the usual 6 groups; in 
the latter there are only 10 setae plus a d istinct subdorsal group 
of 2 short setae on each side of the head. P. p ellu cida  shows an 
arrangem ent of cephalic setae s im ila r  to that in P. para n o rm a n 
dica . The latter sp ec ies  is  a lso  shorter ( 1 . 1 - 1 . 4  mm. as against 
2. 4-2.  6 mm. ) than P. e llip tica , and the ta il is  said  to be longer 
(c = 7. 7-8.  8 as against 12).

My m aterial contains a fa ir  number of specim ens that in m ost 
characters correspond to the description  of P. e llip tic a . The am 
phids are of exactly the shape and s iz e  as figured by F ilipjev; 
the shape and length of the ta il i s  typical; and there occurs, above 
all, the d istinct subdorsal group of 2 cephalic setae . On the other 
hand, the number of true cephalic setae in my specim ens varies  
from  10 to 16. However, the number of cephalic setae is  the fe a 
ture m ost strongly subject to variation in all sp ec ie s  of this sub
genus (see a lso  the description of P. pellu cida  in W ieser, 1956b),
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and for this reason it cannot serv e  as a character of specific  
value as M icoletzky has assum ed.

Summing up, I consider my specim ens to be representatives  
of P. e llip tica .

P aram onh ystera  (L ep togastre lla ) e llip tica  F ilipjev 1918 (fig.
93a-e)

= P. setosa  F ilipjev
dif: L = 1 . 5 6  a = 24 . 0  b = 4 . 3  c = 14.2  
??: 1.90 21 . 1  3-8 12.7 V u = 4 p e r c e n t
Body: diam eter at end of esophagus 60 p. Cuticular annulation 

very fine. C ervical setae  num erous. Just behind the amphids 
there is  a c irc le  of long cerv ica l setae, consisting of 8 
groups, the longest setae m easuring 27 p.

Head: diam eter 30-36 p. Six short, se to se  labial papillae. C e
phalic setae up to 14 p long, varying in number from  10 to 
16. In m ost specim ens (only fem a les? ) there is  a d istinct 
subdorsal group of 2 short setae just in front of the regular 
c irc le  of cephalic setae (fig. 93b). Between the cephalic s e 
tae and amphids there are 2 short setae on each side of the 
body. Amphids in m ale 30 p= alm ost 100 per cent, in fem ale  
23 p c 6 6  per cent, of corresponding body diam eter in width. 

Buccal cavity spacious, buccal ring feeb ly  developed.
Spicula 56 p long. Gubernaculum tubular, with d istal, p la te

like extension. 240 p in front of the anus the te s t is  is  in ter
rupted by a group of glandular c e lls  (fig. 93e), as was also  
described  in P. pellu cida  (W ieser, 1956b, fig.  227e).

Tail clavate, se to se , 3 . 1 - 3 .  5 anal diam eters long. Anal d i
am eter 30-36 p.

O ccurrence: Vashon Island, Alki Point; 7-3 feet.
D istribution: Black Sea, M editerranean, North Sea, Puget 

Sound.

S teineria

Of the two sp ec ies  found in Puget Sound, one, S. g erla ch i n. 
sp ., d isp lays a cuticle the annulation of which is  reso lvab le into 
dots. Among a ll M onhysteridae, S. g erla ch i n. sp. has this 
character in common so le ly  with S. punctata  Gerlach 1955, 
from  which it i s  separated by the occurrence of 12, instead of 8 , 
groups of subcephalic setae, by the different shape of spicular  
apparatus and ta il, and by the sm a ller  and more p osteriorly  
situated amphids, etc. The second sp ec ies , S. p h im ifera  n. s p . ,
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i s  c lo se ly  related to S. polychaeta , from  which it is  d istin 
guished by the s t i l l  longer and m ore numerous subcephalic s e 
tae, by the absence of the 2 pairs of long cerv ica l setae just in 
front of the amphids, by the stouter, shorter, and differently  
shaped spicula, and by its  greater length.

It appears to me that S. scopae  Gerlach 1956 belongs to The
r is tu s ,  subgenus P seu doste in eria  (since the long cerv ica l setae  
are situated betw een  cephalic setae and amphids and not on a 
lev e l with the cephalic setae). S. p a ra m ira b ilis  Gerlach 1955 
belongs to T heristus, subgenus T rich o theristu s.

S te ineria  p h im ifera  Vi. sp. (fig. 94a-c)
?: L= 1. 50 a= 20. 0 b = 5 .7  c = 7 .6
Body: diam eter at end of esophagus 62 p. Apart from  many 

scattered  setae the cerv ica l and som atic setae are arranged  
in 4 longitudinal rows in which long and short setae alternate. 
Longest cerv ica l setae 30 p. Cuticle finely  striated .

Head: diam eter 24-27 p. Six minute labial papillae. Ten c e 
phalic setae, 15 p long. Subcephalic setae on a lev e l with 
cephalic setae, in 8 groups of 4 -5  setae (the sublateral 
groups consisting of 5 setae), the longest setae m easuring  
62-72 p. Amphids in m ale 9. 5 p = 30 per cent of correspond
ing diam eter in width, in fem ale 7 p and 23 per cent, re sp ec 
tively , 25 p behind anterior end.

Excretory pore 132 p behind anterior end.
Spicula 36 p long. Gubernaculum with sm all dorsal apophysis. 
Tail 4 . 1 - 4 .  5 anal diam eters long. Term inal setae 70-72 p.

Anal diam eter 42 p.
O ccurrence: Vashon Island, Alki Point, Golden Gardens; 3 to 

-1 feet.

Steineria  g er la ch i n. sp. (fig. 95a-d)
<±f: L= 0. 91 a = 23. 0 b = 5 .2  c = 10.7

0 . 96  24. 0  5 . 2  8 . 7  Vu = 64. 2 per cent
Body: cerv ica l and som atic setae arranged in 6 longitudinal 

row s. Cuticular annulation resolvable into dots.
Head: diam eter 22-24 p. Six minute labial papillae. Probably 

10 cephalic setae, up to 12 p long. Subcephalic setae in 12 (!) 
groups (this in crease in number is  due to the splitting up of 
the 4 sublateral groups), each group consisting of 3 or 4 s e 
tae, the longest setae m easuring 36-41 p. Amphids in male 
7. 5 p=25  per cent of corresponding diam eter in width, 25 p
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behind anterior end; in fem ale 6 p and 22 per cent, re sp ec 
tively, 30 ß  behind anterior end.

Spicula 26 p, weakly arcuate. Gubernaculum 10 ß long.
Tail clavate to conical, 3. 5 anal diam eters long. Term inal 

setae m easuring 21 ß. Anal diam eter 30-34 p.
O ccurrence: Golden Gardens, subterranean water.

T heristus

As usual, this genus p resen ts the greatest taxonomic difficul
tie s . Since completion of my key in W ieser (1956b) no le s s  than 
nineteen new sp ec ies  have been described, and my m aterial from  
Puget Sound contains altogether 11 sp ec ies , 7 of which are new.

I shall treat separately  the various subgenera established in 
W ieser, 1956b.

Subgenus T h eristu s  s . str .

Within th is subgenus there is  a group the sp ecies  of which are 
characterized  by the 2 spicula being of different s iz e  and shape.
1 Amphids 4-5  head diam eters behind anterior end:

T. p ro b lem a tica  (Allgén 1927)
1' Amphids not much more than 2 head diam eters behind ante

rior end.
2 12 cephalic setae, 2 /3  of head diam eter long:

T. d iversisp icu lu m  G erlach 1953
2' 6 cephalic setae, not longer than 1/2  head diam eter.
3 Apophysis of gubernaculum dorsally  directed:

T. heterospicu lum  (Allgén 1932). According to the red escrip 
tion by Gerlach (1952), th is sp ec ies  belongs to T heristus  
s . str . and not to Penzancia  as assum ed in W ieser (1956b). 

3' Apophysis of gubernaculum caudally directed:
T. h etero sp icu lo id es  Gerlach 1952 
T. w im m eri n. sp.

These two sp ec ies  are very c lo se ly  related, but in T. w im 
m e r i,  it is  the right and not the left spiculum that is  the 
longer of the two, the shape of the longer spiculum is  d iffer
ent, the cerv ica l setae are longer and more numerous, and 
the amphids occupy probably a m ore forward position.

Of the sp ec ie s  with sym m etrica l sp icula, two are rep re
sented in my m aterial, namely, T. m odicus and T. acer. As to 
the latter, my specim ens show som e minor differences from  the 
type (cf. Gerlach, 1951a), but since th is sp ecies  is  known to be
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quite variable I refrain from  establishing a new variety or new 
sp ec ie s .

Subgenus Daptonema

One of the two sp ec ies  from  Puget Sound belongs to group A 
of my key in W ieser (1956b, p. 86). A key to the sp ec ies  of this 
group reads as follow s:
1 Amphids just behind buccal cavity; cephalic setae 1 /2  head

diam eter long:
T. filisp icu lu m  (Allgén 1932)

1' Amphids at som e distance behind buccal cavity; cephalic s e 
tae about 1 head diam eter long.

2 Spicula 2 ta il lengths.
T. trichospiculum  (Allgén 1933)

2' Spicula le s s  than 2 ta il lengths.
3 Spicula 125 p long= 1 ta il length; amphids 6 p =4 0  per cent

of corresponding diam eter in width:
T. trich inus  Gerlach 1956 

3* Spicula 234 p l ong=1 . 3  ta il lengths; amphids 10 p = 4 0  per  
cent of corresponding diam eter in width:

T. uncinatus n. sp.

The second sp ec ies , T. sinuosus n. s p . , belongs to group
B. 2. a. of my key in W ieser (1956b). It is  distinguished from  the 
other sp ec ies  by the long cephalic setae of 1 head diam eter and 
by the large amphids which in the m ale m easure 66 per cent of 
the corresponding diam eter.

To th is subgenus also belongs T. curvatus  G erlach 1956.

Subgenus P seu doste in eria

I refound T. anticipans W ieser 1956. To group A of th is sub
genus (W ieser 1956b, p. 88) a lso  belongs T. scopae  (Gerlach  
1956) = S te ineria  scopae', to group B, T. m etacoronatus  nom. 
nov. for T. coronatus G erlach 1955 nee (Stekhoven 1950).

Subgenus M eso th eris tu s

My m aterial contained one new sp ec ies , T. c ircu m scrip tu s  
n. s p . , which is  distinguished from  the other sp ec ie s  of th is  
subgenus by the absence of the apophysis of the gubernaculum
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and by the fact that the long body setae are confined to the ante
rior half of the cerv ica l region and to the m ale ta il.

Subgenus C ylindroth eristu s

In Puget Sound I encountered one sp ecies  which belongs to 
group B of th is subgenus (W ieser, 1956b, p. 95), that is , to the 
sp ec ies  with a conspicuous, rectangular, backward-pointing 
apophysis of the gubernaculum. T. ecphygm aticus  n. sp. is  
characterized  by the unique shape of the sp icula (fig. 104d) and 
by the occurrence on the m ale ta il of three pairs of conical, 
elongated papillae. To this group a lso  belongs T. curvispicu lum  
G erlach 1952.

The last three sp ec ies  of T h eristu s  from  Puget Sound belong 
to group A. 2. b. of th is subgenus. This group p resents extrem e  
taxonomic d ifficu lties, the sp ec ie s  belonging to it being separat
ed only by very slight d ifferences, esp ecia lly  in the shape of the 
spicular apparatus. Further d iv isions in the mode of a key are 
not very reliab le, and c la ssifica tio n s should be made by com 
paring the orig inal figu res, particu larly  of the genital arm atures.

D espite th ese d ifficu lties concerning grouping, I sh a ll tenta
tively  distinguish between sp ec ies  in which the gubernaculum  
lie s  absolutely p ara lle l to the sp icula and those in which the gu
bernaculum p o ss e s s e s  a sm all dorsal apophysis o r--d ifferen tly  
e x p r e sse d -- is  slightly bent in its  proxim al portion.
1. Gubernaculum absolutely p ara lle l to spicula, no apophysis:

T. tenuispiculum  (D itlevsen 1919)
T. longicaudatus F ilipjev 1922 
T. n avicu livorus  Cobb 1930 
T. kornoensis  (Allgén 1929)
T. o x ycerca  (De Man 1888)
T. oxyuroides  (Stekhoven 1931)
T. a ltern us  W ieser 1956 
T. dentatus  W ieser 1956 
T. gyroph oru s  W ieser 1956
T. a vers ivu lva  (Gerlach 1952)= M etadesm olaim us a.

My m aterial contains one sp ec ie s  which in all details conform s 
with the description of T. korn o en sis .
2. Gubernaculum with a sm all dorsal apophysis:

T. norm andicus  (De Man 1890)
= paranorm andicus  Timm 1952
T. m arylandicus  Timm 1952 is  a doubtful sp ec ies  but is  said  

to be c lo se ly  related to T. norm andicus
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T. ca lceola tus  De Coninck and Stekhoven 1933 
T. elaboratus  Chitwood 1951 
T. paraelabora tus  Timm 1952 
T. re s im u s  n. sp.
T. trecu sp ida tus  n. sp.

T. re s im u s  n. sp. is  distinguished from  all other sp ec ies  of 
th is group by the shape of the gubernaculum (fig. 103b, c) and 
by the large amphids.

T. trecu sp ida tus  n. sp. is  very c lo se ly  related  to T. norm an
d icu s, from  which it i s ,  however, separated by sev era l minor 
characters, namely: the ta il is  devoid of setae (only in the male 
w ere 2 term inal setae seen), the sp icula are provided d istally  
with 3 sm all cusps, the gubernaculum is  of a slightly different

¡I shape sin ce the portion anterior to the spicula is  fa ir ly  w ell de
veloped, the cerv ica l setae are differently arranged, and the 
setae seem  in general to be m ore slender.

Of the following subgenera no sp ec ies  w ere represented in my 
m aterial, but new sp ecies  have been reported in the literature  
sin ce com pletion of my key in W ieser (1956b).

Subgenus P seu dotheristu s  

T. m icrosp icu lu m  G erlach 1952

Subgenus Penzancia
I
il

T. param bron en sis  Timm 1952 
T. b iarcospicu lum  Timm 1952 
T. parvu lus  Timm 1952 
T. in erm is  Gerlach 1952 
T. m a cro fleven sis  Gerlach 1953 
T. m on strosu s  Gerlach 1954 
T. m eta fleven sis  Gerlach 1955 
T. m aior  Gerlach 1956 
T. ham atus G erlach 1956

T h eristu s (T .) w im m eri n. sp. (fig. 96a-d) 
dif: L = 0.6.7 a = 2 0 . 0  b = 4 . 1  c = 8 . 0

0 . 74  16.4  3 . 7  7 . 4  Vu= 60 per cent
Body slender in f ir s t  half of cerv ica l region, then suddenly 

enlarged. D iam eter at end of esophagus 34 p. Many cerv ica l 
and som atic setae, up to 8 p long. Cuticular annulation coarse . 

Head: diam eter 12 p. Six (!) cephalic setae, 4. 5-5.  5 p long.
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Amphids thin-walled, indistinct, seen  only in one fem ale, 
situated 15 p behind the anterior end.

Spicula asym m etrical, the right one 25 p long, with pointed 
tip, the left one 22 p long, broader than the right one, with 
opening at the tip. Apophysis of gubernaculum caudally d i
rected, p late-shaped.

Tail conical, se to se , 4 anal d iam eters long.
O ccurrence: Alki Point, Golden Gardens, Richmond Beach;

6. 5 to -2 . 5 feet.
This sp ec ies  is  dedicated to M iss M. W immer of the Z oologi

cal Institute, U niversity of Vienna.

T h eristus (T .) m odicus  W ieser 1956 (fig. 97a-d) 
dtf: L= 1.16 a= 29. 0 b = 6 . 7  c = 1 0 . 5  
??: 1.11 37 . 0  5 . 5  7 . 0  Vu= ?
Body: diam eter at end of esophagus 26 p. Cuticular annulation 

coarse . C ervical setae sca rce , in m ale up to 18 p long, in 
fem ale shorter.

Head: diam eter 13-14 p. Labial papillae se to se , short. Ten to 
tw elve cephalic setae, in m ale 11-12 p, in fem ale 8 p, long. 
Amphids in m ale 7. 5 p, in fem ale 6 p, that is , 42 per cent 
and 33 per cent, respectively , of corresponding diam eters  
in width, 15-22 p behind anterior end.

Spicula 23 p long, apophysis of gubernaculum plate-shaped, 
slightly  varying in outline (fig. 97b, c), 10 p long.

Tail conical, 6 -8  anal d iam eters long. Anal diam eter 24-26 p. 
O ccurrence: Bainbridge Island, Vashon Island, Alki Point, 

Golden Gardens; 6. 5-0.  5 feet and subterranean w aters. 
Distribution: Chile, Puget Sound.

T h eristus (T .) a ce r  Bastian 1865 (fig. 98a-e) 
cfcf: L = 2 . 22 a = 4 4 . 5  b = 8 . 6  c = 1 2 . 7  
??: 2 . 20 36 . 7  7.3.  8 . 8  Vu= 72.7 per cent
Body: diam eter at end of esophagus 40-42 p. Cuticular annula

tion weak. C ervical and som atic setae scattered, up to 10 p long. 
Head: diam eter 22-25 p. Labial papillae seto se , very short. 

Cephalic setae 11-12 p long; la tera lly  there may be just 1 s e 
ta, or 2-3 setae (see a lso  G erlach 1951a). Amphids in m ale
7. 5 p=30  per cent, in fem ale 7 p = 25 per cent, of correspond
ing diam eter in width, 19 p behind anterior end.

Spicula 25 p long. Gubernaculum plate-shaped, 23 p long.
T ail conical, se to se , 5. 5 anal diam eters in m ale, 8 anal 

diam eters in fem ale. Anal diam eter 34-36 p.
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O ccurrence: Bainbridge Island, Alki Point; 2 to -2 . 5 feet. 
D istribution: North Atlantic, B arents Sea, M editerranean, 

Puget Sound.

T h eristu s (Daptonema) sinuosus  n. sp. (fig. 99a-c) 
dcf: L = 0. 78 a = 26. 0  b = 4 . 1  c = 6 . 5
Body: diam eter at end of esophagus 29 p. Very few and short 

cerv ica l setae. Cuticular annulation coarse .
Head: diam eter 13 p. Cephalic setae  13 + 10 pi long. Amphids 

10 pi = 66 per cent of corresponding diam eter in width (m ale I ) .  
Spicula 67 pi long. Gubernaculum 24 pi, tubular, d ista lly  with 

la tera l projection. There are 2 preanal setae.
Tail 5 anal d iam eters long, term inal setae 15 p. Anal diam 

eter 24 p.
O ccurrence: Bainbridge Island; 0 to -2  feet.

T h eristu s (Daptonema) uncinatus n. sp. (fig. 100a-d) 
d'd': L= 1. 21 a = 1 8 . 8  b = 5 . 4  c = 6 . 6  
?$> : 1.53 20. 5  6 . 0  6 . 5  Vu=63 per cent
Body: diam eter at end of esophagus 51-60 p. Cuticular annu

lation medium coarse . Very few short cerv ica l setae.
Head: diam eter 18-23 p. Labial papillae se to se , short. Ten 

to tw elve cephalic setae, 16-19 pi long. Amphids in male 
10 pi =40 per cent, in fem ale 9 pi = 33 per cent, of co rre 
sponding diam eter in width, 23-28 pi behind amphids.

Spicula 234 pi=1.3 ta il lengths, with hooked d istal end. Gu
bernaculum tubular, with la tera l tooth, 26 pi long.

Tail in m ale 5, in fem ale 6. 5, anal d iam eters long. Anal d i
am eter 41-56 pi.

O ccurrence: Alki Point, Golden Gardens; 2 .5  to - 2 . 5 .

T h eristu s (P seudostein eria) anticipans  W ieser 1956 (fig.
101a-d)

dtf : L = 1. 08 a = 27.1 b = 5 . 4  c = 6 . 8
? ? :  1 . 40 23.3 4 . 4  7 . 0  Vu = 67. 8  per cent
Body: diam eter at end of esophagus 56 pi. On a lev e l with the

amphids there are 8 groups of long cerv ica l setae . The sub
la tera l groups con sist of 4 setae, the longest m easuring  
72 pi; the submedian groups con sist of 3 setae, the longest 
m easuring 60 pi (in a fem ale). In addition there are scattered  
short cerv ica l and som atic setae .

Head: diam eter 16-17 pi. Labial papillae se to se , very short. 
Cephalic setae jointed, 15 pi long. Amphids (in fem ale)
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7 p = 30 per cent of corresponding diam eter in width, 16 p 
behind anterior end.

Spicula probably of unequal length, the left one m easuring  
50 p, the right one 44 p; cephalated proxim ally. Gubernacu
lum 30 p long, strongly developed.

Tail 5-5.  5 anal d iam eters long, se to se . Term inal setae  
36-40 p long. Anal diam eter 36-38 p.

O ccurrence: Bainbridge Island, Vashon Island, Alki Point;
2 to -2 feet.

D istribution: Chile, Puget Sound.
Rem arks: despite som e sm aller  dim ensions the Puget Sound 

specim ens are typical representatives of this sp ec ies .

T heristus (M esoth eristus) c ircu m scrip tu s  n. sp. (fig. 102a-d) 
d d :  L = 2 . 11 a = 2 6 . 4  b = 4 . 7  c = 7 . 4  
?? : 2 . 30 21. 0  4 . 6  7 . 2  Vu = 67. 4 per cent
Body: diam eter at end of esophagus 120 p. Cuticular annules 

double. Long cerv ica l setae confined to anterior 2 /5  of the 
cerv ica l region, arranged in 8 longitudinal row s, the setae  
m easuring up to 54 p= 70 per cent of the corresponding body 
diam eter in a fem ale, up to 115 p= 1 body diam eter in a 
m ale. T hese cerv ica l setae are absent in juven iles.

Head: diam eter 32-33 p. Labial papillae conical. Twelve c e 
phalic setae, jointed, 42 + 22 p long. Amphids 9 . 5 - 10  p = 22- 
25 per cent of corresponding diam eter in width, 30-36 p b e
hind anterior end.

Spicula 64 p long. Gubernaculum tubular, with lateral p rojec
tion d istally  and a short, narrow tubulus anterior to the 
spicula (fig. 102c).

Tail 4. 3-5.  2 anal d iam eters long, in m ale strongly seto se , 
but the setae confined to the ventral and ventrolateral a s 
pect. Anal diam eter 62 p.

O ccurrence: Bainbridge Island, Golden Gardens; -1 to -2  
feet.

T h eristus (C ylin droth eristus) ecphygm aticus  n. sp. (fig.
104a-d)

dd: L= 1. 35 a = 2 0 . 7  b = 4 . 5  c = 9 . 0  
?? : 1.62 20.3 4 . 6  8 . 1  Vu=70  per cent
Body: diam eter at end of esophagus 50 p. Short, scattered  

cerv ica l and som atic setae. Cuticular annulation coarse. 
Head: diam eter 18 p in one m ale, 25 p in one fem ale. Labial 

papillae se to se , short. Ten to tw elve cephalic setae, 14 p

93



in m ale, 18 p in fem ale. Amphids 7. 5-8 p = 30 per cent of 
corresponding diam eter in width, 24-25 p behind anterior  
end.

Spicula 40 p long, with an unusual proxim al apophysis. Guber
naculum strongly developed and cuticularized, with caudal 
apophysis, 12 p long.

Tail 4 anal d iam eters long. In the middle of the ta il of som e 
m ales, there are 3 pairs of elongated, conical papillae, 1 
pair ventral, 2 pairs subventral. Term inal setae 25 p long. 
Anal diam eter 40 p.

O ccurrence: Vashon Island, Alki Point, Golden Gardens; 7- 
4 feet.

T h eristu s (C ylin droth eristus) r e s im u s  n. sp. (fig. 103a-e) 
dif: L= 1. 22 a = 2 4 . 4  b = 4 . 1  c = 7.2

1.05 16.1 4 . 5  5 . 0  Vu = 61. 8  per cent
Body: diam eter at end of esophagus 38 p in one male, 54 p in 

one fem ale. Short setae a ll over the body.
Head: diam eter in three specim ens 14.5, 18, and 22 p. Labial 

papillae conical. Ten to twelve cephalic setae 13-16 p long, 
very  slender. Amphids in one m ale 8. 5 p, in another m ale 
9. 5 p, and in a third one 11 p= 40 -50 per cent of correspond
ing diam eter in width, in fem ale 6. 5 p = 27 per cent, re sp ec 
tively, 16-24 p behind anterior end.

Spicula 36 p long, slender, cephalated proxim ally. Gubernac
ulum 25 p long, tubular, with dilated d istal portion and a 
sm all caudodorsal apophysis.

Tail 6 anal d iam eters long. Anal diam eter 31 p.
O ccurrence: Vashon Island, Alki Point, Golden Gardens, Rich

mond Beach; 6-2.  5 feet.
Rem arks: fem ales and juveniles of this sp ec ies  could not be 

distinguished from  those of the foregoing sp ec ies .

T h eristu s (C ylin droth eristus) trecu sp ida tus  n. sp. (fig. 105a-d) 
cftf: L= 1.12 a = 37.  5 b = 5 . 6  c = 9 . 0  

?: 1.19 34 . 0  5 . 9 7 . 2
Body: diam eter at end of esophagus 30 p. C ervical setae in one 

m ale 10 p long, in another shorter, absent in fem ales. Cutic
ular annulation coarse.

Head: diam eter 15-18 p. Labial papillae indistinct. Ten cephal
ic  setae 8. 5-10 p long, slender. Amphids 7-8 p = 30-35 per 
cent of corresponding diam eter in width, 15-17 p behind an
terior  end. Buccal ring strongly developed.
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Spicula 32 p, cephalated proxim ally, d ista lly  provided with 3 
cusps. Gubernaculum surrounding the distal arm of the sp ic 
ula, provided with a minute dorsal apophysis.

Tail in m ale 6, in fem ale 7. 5, anal d iam eters long. In another 
m ale the cylindrical portion was longer than that of the sp ec
imen represented in fig . 105b. The ta il i s  alm ost naked.
Only in the m ale w ere 2 term inal setae seen . Anal diam eter 
24-25 p.

O ccurrence: Alki Point, Golden Gardens, Richmond Beach;
7 to -2 feet.

T h eristu s (C ylin droth eristus) korn oen sis  (Allgén 1929) (fig.
106a, b)

= Sphaerolaim us k.
dtf: L= 1. 52 a = 26. 8 b = 5 . 9  c = 6 . 6

1.46 22. 5  5 . 0  6 . 8  Vu = 63.8  per cent
A llgén's male:

L= 1. 25 a= 25 b = 5 c = 7 .8
Body: diam eter at end of esophagus 54-60 p. Cuticular annu

lation indistinct anterior to amphids. Few short cerv ica l s e 
tae.

Head: diam eter 22-24 p. Labial papillae stout, w ell developed. 
Ten to twelve cephalic setae 17-19 p long. Amphids in m ale
10. 5  p= 4 0 p ercen t, in fem ale 9 .5  p = 33 per cent, of c o r re 
sponding diam eter in width, 24-25 p behind anterior end. (In 
A llgén's specim en the amphids m easure 7. 5 p. ) •

Spicula 38 p long, cephalated proxim ally. Gubernaculum 18 p 
long, tubular, d istally  with 2 lateral projections.

Tail 6 anal d iam eters long. Anal diam eter 41 p.
O ccurrence: Vashon Island, Alki Point, Golden Gardens; 0 .5  

to - 2 . 5  feet.
Distribution: W est Coast of Sweden, Puget Sound.

M onhystera

In 1951 I established a var. britannica  of the sp ec ies  M. r e 
fr in g en s  on the b a sis  of the shorter distance of the amphids 
from  the anterior end and the longer cephalic setae . The sam e  
"variety" was refound in Chile and given sp ecies  rank (W ieser, 
1956b, p. 103). In my Puget Sound m aterial I encountered one 
m ale which in the two distinguishing characters, distance of am 
phids from  anterior end and length of cephalic setae, is  in ter
m ediate between M. refrin gen s  and M . britannica. From  this I

95



conclude that the range of variab ility  of the form er sp ec ie s  is  
greater than suspected  and that M. britannica  W ieser should be 
considered a synonym of M. refrin gen s  B resslau .

I found another sp ec ies  of M onhystera  which I reluctantly re 
fer  to M. disjuncta  Bastian. In my specim ens the cephalic s e 
tae are considerably shorter than in the specim ens figured by 
G erlach (1953a) and Osche (1955). However, s ince only fem ales  
w ere p resent I refrain from  establish ing a new variety or new 
sp ec ie s .

M onhystera refrin gen s  B resslau  and Stekhoven 1940 (fig. 107) 
=M. britannica  W ieser

dfcf':L=0.59 a = 23. 6  b * 5 . 9  c * 5 . 1
Head: diam eter 13 p. Cephalic setae  4. 8 p long. Amphids

8. 5 p behind anterior end. O celli not seen .
E xcretory pore 21 p behind anterior end.
Spicular apparatus typical. Spicula 40 p long. Preanal papil

la 54 p in front of anus, postanal papillae 54 p and 76 p p o s
terior to anus, respectively .

O ccurrence: Golden Gardens; -2  feet.
Distribution: North Sea, Chile, Puget Sound.

M onhystera disjuncta  Bastian 1865 aff. (fig. 108a, b)
? ? : L = 0 . 9 2  a = 2 3 . 1  b = 7 . 4  c = 10.3 Vu= 87. 5 per cent
Body naked; diam eter at end of esophagus 27 p.
Head: diam eter 11 p. Lips conspicuous. Six cephalic setae,

1 p long. Amphids 4 p=25  per cent of corresponding diam e
ter  in width, 15 p behind anterior end. Buccal cavity double, 
without arm ature.

E xcretory pore probably 30 p anterior to end of esophagus; 
ventral gland 108 p behind end of esophagus.

Tail 4 .6  anal d iam eters long. Anal diam eter 22 p.
O ccurrence: Golden Gardens; 4 feet.
Distribution: North Atlantic, B altic, M editerranean, Campbell 

Islands, Chile, Puget Sound.
I found som e specim ens of th is sp ec ie s  a lso  in empty egg cap

su les  of crabs which w ere kept in aquaria at the Department of 
Oceanography at the University of Washington. This is  of som e  
in terest since M. d isjuncta  is  already known to a ssoc ia te  with 
amphipods (Kinne and Gerlach, 1953; Osche, 1955).
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Rhynchonema

Rhynchonema cinctum  Cobb
At Richmond Beach (3 feet) I found one fem ale which in every  

respect conform s with the description of th is sp ec ies  by G erlach  
(1955).
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P A R T  n
DISTRIBUTION OF THE SPECIES,

WITH ECOLOGICAL REMARKS

The five loca lities  investigated differ from  each other mainly in 
the m echanical com position of the substratum. If a ll the sam ples 
taken are arranged with respect to the median diam eter of their  
particular sand mixture (fig. 109) it is  evident that at Richmond 
Beach no sam ple p o sse s se s  a median diam eter sm aller  than 
200 p, at Vashon Island the median diameter never exceeds 150 p, 
and at Bainbridge Island all the sand mixtures with median d iam e
ters between 75 p and 400 p are absent. Thus, on theoretical 
grounds it could be argued that if a sp ecies were dependent on sub
strata with a median diameter around 100 p it would be absent from  
Richmond Beach, or, conversely, if a sp ecies preferred substrata  
with a median diameter between 100 and 400 p it would be absent 
from  Bainbridge Island.

In a previous paper (W ieser, 1959) it was shown that the d is 
tribution of certain sp ecies  of anim als indeed is  correlated  to 
the distribution of certain  grades of sand. Thus it does not seem  
unreasonable to assum e that d ifferences between the five  lo ca l
it ie s  as to the distribution of anim als are to a great extent due 
to d ifferences in substratum, which, in turn, depend on the po
sition of each locality  in relation to currents in Puget Sound.

The main factor of uncertainty which enters the whole argu
ment is  that the "median diam eter" of a given substratum as  
used in figure 109 does not represen t in an unequivocal manner 
a ll the m echanical qualities of th is substratum that are of im 
portance to the anim als. It can, however, be assum ed that, if 
the sorting is  good, it represen ts enough of the m echanical qual
it ie s  of a substratum to be of eco log ica l use.

The five loca lities  are also distinguished by the different de
velopment of algal zones in the littora l and upper sublittoral. 
Hardly any algae w ere present at Richmond Beach, but in the 
other four lo ca lities  algae occurred to a varying degree. At Alki 
Point the sublittoral algal belt was particularly w ell developed.

R elatively speaking, Richmond Beach and Bainbridge Island 
are extrem ely lo ca lities , the form er consisting of coarse, and 
the latter, alm ost entirely (with exception of the uppermost
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sam ple) of very fine m aterial. This situation is  perhaps re flec t
ed in the somewhat poorer microfauna of these two loca lities:

Richmond Golden Alki Vashon Bainbridge
Beach Gardens Point Island Island

Number of
sp ec ie s  60 83 78 89 60
found

In the following section  a short account of the intertidal and 
the horizontal* distribution of the whole microfauna w ill be g iv 
en, together with an ecologica l a n a ly s is --a s  far as th is is  p o s
s ib le --o f  the better-known sp ec ies .

HYDROZOA

The hydrozoan P rotohydra  leu ckarti occurred  quite frequently  
at Vashon Island and Golden Gardens. According to Remane 
(1940) and Ekman (1953), it is  a typical brackish-w ater sp ec ies . 
However, I was recently inform ed by P ro fesso r  Remane that he 
had found the sp ec ie s  in the North Sea in polyhaline water (28%0). 
P. leu ckarti i s  a sp ec ies  occurring mainly in muddy sand and in 
sand rich  in organic debris (cf. Remane, 1940, p. 153). In Puget 
Sound it showed preference for substrata with a median diam eter 
fin er than 200 p (W ieser, 1959).

NEMATODA

The horizontal and the intertidal distribution of a ll nematodes 
is  shown in tables 1 and 2 (except for sp ec ie s  represented  by 
not m ore than two specim ens). To these and a ll following tables  
the cr it ic ism  exp ressed  in W ieser (1959) applies. This is  that 
in pooling the data from  different loca lities  and from  different 
intertidal lev e ls , the actual pattern of distribution of each sp e
c ie s  is  neglected, only the extrem e lim its of distribution being 
considered . By keeping apart the intertidal distribution for the

*The term  horizontal is  here used to designate the distribution  
along the coast, that is , covering the area as defined by the five  
lo ca litie s  investigated. Pennak's use of "horizontal” (Pennak, 
1942, 1950) is  synonymous with intertidal, that is , it designates 
distribution at r ig h t angles to the coastline.
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TABLE 1
DISTRIBUTION OF NEMATODES QN THE BEACHES OF PUGET SOUND*

Richmond Golden Alki Vashon Bainbridge
B each G ardens Point Island Island

M etoncholaim us u v ife r
Gamm anema fe r o x +
M icrola im us d ixiei +
Graphonema clivosa +
Bathyla im us bicoronatus +
Oncholaimus m artin i + +
Viscosia tum idula + +
Onyx rugata + +
Graphonema flaccida + +
Cobbia truncata + +
Enoploides harpax + + +
M esacanthoides sinuosus + + +
T rilep tium  iacobinum + + +
Spirina laev is + + +
Nudora arm illa ta + + +
Neochrom adora appiana + +
F ilip jevinem a  doliolum + +
T heris tu s  w im m eri + + +
T heris tu s  trecuspidatus + + +
Hyalacanthion m ultipapillatum + + + +
B ia rm ife r  g ibber + + +
P arascola im us ungulatus + + +
T heristus res im u s + + + +
Odontophora m e rcu ria lis + +
Tripylo ides im itans + +
Oncholaimus brachycercus + + + +
Choniolaimus m acrodentatus + + + +
M onoposthia costata + + + + +
Neochrom adora poecilosom a + + + + +
Chromadorina germ anica + + + + +
Enoplolaim us p ara lito ra lis + + +
P arascolaim us tau + + + +
Araeo la im us boom erangifer + + + + +
E leutherola im us obtusicaudatus + + + +
Dolicholaim us benepapillosus + +
Paracanthonchus serra tu s T ~
N eochrom adora pugila tor +
Odontophora litu ifera + +
T h eris tu s  uncinatus + +
O ncholaimus cam pylocercoides + + +
P areurystom ina  pugetensis + +
M icrola im us cochleatus + + +
M etalinhom oeus setosus + +
Linhom oeus buculentus + +
Steineria  ph im ifera + + +
T heris tu s  ecphygm aticus + + +
T h eris tu s  kornoensis + + +
Anticom a acum inata + + + +
Oncholaimium, vesicarium + + + +
L ongicyatholaim us quadriseta + + + +
Sabatiera clavicauda + + +
Sabatiera jubata + + + +
Odontophora peritr ich a + + + +
T heristus m odicus + + + +
Oxyonchus culcitatus + +
Acanthonchus ro stra tu s + +
T h eris tu s  circu m scrip tu s + +
M esacanthion pannosum +
C alyptronem a m axweberi +
E urystom ina  repanda + +
H ypodontolaimus inaequalis + +
Sabatiera cupida + +
Tripylo ides g ra c ilis + +
P aram onhystera e llip tica + +
Enoplus velatus + + +
Spilophorella paradoxa + + +
Sabatiera am ericana + + +
Eleutherola im us stenosom a + +
T heris tu s  anticipans + + +
Enoplolaim us lenunculus + +
T heris tu s  acer + +
A noplostom a viviparum +
Oncholaimus apostem atus +
Acanthonchus duplicatus +
Odontophora mucronata +
Cobbia urinator +
Viscosia carn leyensis + +
Sym plocostom a d issoluta + +
Linhom oeus undulatus + +
Sphaerolaim us pen ic illu s  v ar . pugetensis +
Bathyla im us ta rsio ides  
D esm olaim us fen n icu s

»Average g ra in  s ize  of substra tum  decreasing  from  Richmond Beach to Bainbridge Island.



TABLE 2
INTERTIDAL DISTRIBUTION OF NEMATODES ON THE BEACHES OF PUGET SOUND

In te rtid a l Height in F eet
8-6 .5  1 6-4 .5  1 3-2 1 1-0 1 - 1 -2 .5

Enoplolaim us para lito ra lis +
Oxyonchus cu lc ita tus +
Odontophora m ucronata +
B athyla im us ta rsio ides +
E noplus p ara lito ra lis + +
Enoplolaim us lenunculus + +
D olicholaim us benepapillosus + +
Oncholaimus brachycercus + +
N eochrom adora appiana + +
N eochrom adora pugilator + +
P arascola im us tau + +
T heris tu s  ecphygm aticus + +
Oncholaimus apostem atus + +
Gamm anema fe r o x + +
M icro la im us cochleatus + + +
Tripylo ides g ra c ilis + + +
P aram onhystera ellip tica + + +
T h eris tu s  re s im u s + + +
Hypodontolaimus inaequalis + + + +
A raeo la im us boom erangifer + + + +
T heris tu s  m odicus + + +
A nticom a acum inata + + + + +
Hyalacanthion m ultipapillatum + + + + +
M esacanthoides sinuosus + + + +
Enoploides harpax + + + + +
O ncholaimus cam pylocercoides + + + + +
O ncholaimium vesicarium + + + + +

Viscosia  tumidula + + + + +
Viscosia carnleyensis + + + + +

A noplostom a viviparum + + + + +
E urystom ina  repanda + + +
Choniolaimus m acrodentatus + + + +
Onyx rugata + + + + +
Nudora arm illa ta + + + + +
M onoposthia costata + + + + +
N eochrom adora poecilosom a + + + + f

Chromadorina germ anica + + + + +
Sabatiera cupida + + +

P arascola im us ungulatus + + + + +

Tripylo ides im itans + + + +
E leutherola im us stenosom a + + +

T h eris tu s  w im m eri + + + +
T h eris tu s  trecuspidatus + + + + +
P areurystom ina  pugetensis + +

C alyptronem a m axweberi +
B athyla im us bicoronatus +
Cobbia urinator +
Paracanthonchus serra tu s + +
Oncholaimus m artin i + + +
Longicyatholaim us quadriseta + + + +
Acanthonchus ro stra tu s + + + +
Graphonema fla cc id a + + +
Sabatiera jubata + + + +
Sabatiera am ericana + + +
Odontophora peritr icha + + +
E leutherola im us obtusicaudatus + + +

Linhom oeus undulatus + + + +
Linhom oeus buculentus + +
Sphaerolaim us pen ic illu s  v a r . pugetensis + + +
Cobbia truncata + + +
D esm olaim us fen n icu s +
Enoplus velatus + + +
M icro la im us d ixiei + +
Sym plocostom a d isso lu ta + + +
B ia rm ifer  gibber + +
Acanthonchus duplicatus + + +
Spilophorella paradoxa + + +

Sabatiera clavicauda + +
M etalinhom oeus setosus + + +
F ilip jevinem a  doliolum + +
Steineria  ph im ifera + + +
T h eris tu s  anticipans + + +
T heris tu s  acer + + +
T h eris tu s  uncinatus + +
(Graphonema clivosa +
T rilep tium  iacobinum + +
M etoncholaim us u vifer + +
Spirina laevis + +
Odontophora litu ifera + +
Odontophora m e rcu ria lis + +
T h eris tu s  sinuosus + +
T h eris tu s  kornoensis + +

M esacanthion pannosum
T h eris tu s  c ircu m scrip tu s 1 *



five loca lities  it was p ossib le , in the paper mentioned above, to 
show for sev era l abundant sp ec ie s  a relatively  c lo se  dependence 
on certain  grades of sand. The tab les in the present paper cannot 
indicate such relationships, but they give a general idea of the 
distribution of the whole fauna.

As was to be expected there are m ore sp ec ies  that occur on 
a ll tidal lev e ls  than sp ec ies  that occur in a ll lo ca lities .

An ecologica l characterization of the nematode fauna is  im p os
sib le  since tw o-thirds of the sp ec ie s  are new. Among the known 
sp ec ie s  the greater number seem  to be eurytopic, for exam ple. 
A nticom a acum inata, V iscosia  carn leyen sis , Longicyatholaim us  
quadriseta, M onoposthia costa ta , Chrom adorina g erm an ica , 
H ypodontolaim us inaequalis, Spilophorella  paradoxa, Odonto
phora p er itr ich a , T ripylo ides g r a c il is ,  E leu thero la im us  sp p ., 
T h eristu s acer, M onhystera d isjun cta . Most of these sp ec ies  
are eurytopic also in Puget Sound, that is , they occur in m ost 
loca lities  and on m ost intertidal lev e ls . This does not hold, how
ever, for V iscosia  ca rn leyen sis , which is  a sp ec ie s  confined to 
a re la tively  fine substratum.

Species m ore or le s s  typical for sandy habitats are: D olicho
la im u s benepapillosus, Oncholaim us b ra ch ycercu s, Oncholaimus 
cam pylocerco ides, Gammanema fe ro x , Spirina la ev is  ( ?), The
r is tu s  anticipans, Rhynchonema cinctum . To th ese could perhaps 
be added new representatives of genera that are psam m ophilic  
in general, such as Onyx, M esacanthoides, T rilep tiu m , Enoplo
la im u s. The m ajority of these sp ec ies  also occur in the subter
ranean water.

C haracteristic for soft bottom and very fine sand are probably 
the sp ec ie s  of Sabatiera  and perhaps Anoplostom a v iv iparu m . No 
representative of Sabatiera  occurs in the locality  with the co a rs
e s t  substratum, Richmond Beach.

Of the known sp ec ies , practica lly  a ll the m ore abundant ones 
have been found before in m eso - or polyhaline w aters, m ostly in 
the B altic (cf. Gerlach, 1954c). Species with probable m arine- 
polyhaline distribution are: A nticom a acuminata, Oncholaimus 
brach ycercu s, V iscosia  ca rn leye n s is , Calyptronem a m axw eberi, 
Chrom adorina germ an ica , Spilophorella  paradoxa  (center of d is 
tribution perhaps m arine), P aram onh ystera  elliptica..

Species with probable m arine-m esohaline distribution are: 
D olicholaim us benepapillosus, E leu thero la im us sten osom a, The
r is tu s  acer, M onhystera  disjun cta .

Brackish-w ater s p e c ie s—which may also  occur ln polyhaline 
w ater—are: A noplostom a viviparum  (found at 2. 5%o in the Baltic;
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1

cf. Gerlach, 1954c), Sabatiera am ericana  (found at 11. 9%0 in 
Chesepeake Bay; cf. Timm, 1952), T ripy lo ides g r a c il is , D es
m olaim us fenn icus, T h eristu s k o rn o en sis .

Species with predominantly m arine distribution are: Oncholai
m us ca m p ylo cerco id es , Gammanema fe ro x , Spirina la ev is  
(som etim es also  polyhaline ?), M onoposthia costa ta , Actinonem a  
longicaudata, H ypodontolaim us inaequalis.

GASTROTRICHA and ARCHIANNELIDA

C
i
ÍE

■m

T hese two groups can be treated  together, since eco logica lly  
they behave very much in the sam e way. Their horizontal d is 
tribution is  shown in table 3 (and can also be inferred  from  f ig 
ure 7 in W ieser, 1959).

TABLE 3 
HORIZONTAL DISTRIBUTION OF 

ARCHIANNELIDS AND GAS TRO TRIC HS
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Archiannelida
T rilobodrilu s nipponicus +
P ro todrilu s ch aetifer +
P ro to d rilu s  f la b e llig e r + +
N erilla  antennata + +

G astrotricha
Turbanella cornuta + + +
M acrodasys cunctatus + + + +
Turbanella m uste la +
P araturbanella  in term ed ia + +
T etranchyroderm a pu geten sis +

Both gastrotrichs and archiannelida are to a large extent sand 
form s, a fact that is  a lso  reflected  in their distribution in Puget 
Sound. Archiannelids occurred  only in the upper reaches of Alki 
Point and Richmond Beach. G astrotrichs w ere absent from  Bain
bridge Island, with the exception of the uppermost sam ple of 
coarse  sand. At Vashon Island only one sam ple contained few
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specim ens of M acrodasys cunctatus, the largest and m ost w ide
spread of the gastrotrichs in Puget Sound. On the other hand, in the 
three localities possessing substrata with a median diameter la rg 
er than 200 p, gastrotrichs occurred abundantly (cf. W ieser, 1959).

Of the gastrotrichs only Turbanella cornuta  is  a previously  
known sp ec ies . It has been ca lled  a sp ec ies  typical for fine sand 
by Remane (1943), Wilke (1954), andSwedm ark(1956). According  
to Karling (1954), the grain s iz e  of its  habitat may vary. In Puget 
Sound the substratum  inhabited by T. cornuta  has to be called  
coarse to medium fine. From  the point of view of salinity to ler 
ance, the distribution of T. cornuta  i s  m arine-m esohaline or a l
m ost holeuryhaline.

Of the archiannelids, N erilla  antennata i s  eurytopic, occurring  
in seaw eeds and on sand. P ro todrilu s ch aetifer  seem s to be r e 
stricted  to coarse sand (Remane, 1940). Of T rilobodrilu s nipponi
cus nothing is  known except that it occurs on sand. N. antennata 
is  m arine-m esohaline. The other two sp ecies  seem  to have been 
found so far in marine water only, but this is  not very sig n ifi
cant on account of the paucity of th ese finds.

POLYCHAETA

The horizontal and the intertidal distribution of the sp ec ies  
found is  given in tables 4 and 5. Three sp ec ies  which w ere rep 
resented  by one or two specim ens, and which could be identified  
as to genus only, have been om itted.

M embers of the fam ily Spionidae dominated quantitatively the 
polychaete microfauna of the beaches investigated (only sm all 
polychaetes are taken into consideration). The two m ost common 
sp ec ies , Rhynchospio (ci. arenincola) and B occardia  s p . , belong 
to this fam ily, and, in addition, spionid larvae w ere found at 
Bainbridge Island and Alki Point.

Of the identified species, D orvillea g ra c ilis  has been found so 
far only in coarse sand (Hartman 1938, 1955), and in Puget Sound it  
was also restricted to a coarse sand sample from Richmond Beach. 
Rhynchospio arenincola, G lycinde p ic ta , and Scoloplos a rm ig er  
are a ll inhabitants of various types of sand, muddy sand, and 
mud. Sphaerodorum minutum  is  known from  algae (Laminaria  
holdfasts), sand, shell, and mud.

The distribution of these sp ecies seem s to be mainly m arine (al
though too few finds are known to make a definite statement), with 
the exception of Scoloplos arm iger, which occurs also in m esohal- 
ine water (down to about 10%o\ information from Dr. Banse, Kiel).
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TABLE 4
HORIZONTAL DISTRIBUTION OF POLYCHAETA
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D orvillea  g ra c il is +
Eteone  sp. + + +
Nephthys sp. + +
B occard ia  sp. + + + +
Rhynchospio  (cf. aren incola) + + + +
Podarke  n. sp. +
Sphaerodorum  minutum +
Glycinde p ic ta + + +
Scoloplos a rm ig er +
Spionid larvae + +
Owenia sp. + +

TABLE 5
INTERTIDAL DISTRIBUTION OF POLYCHAETA

Intertidal Height in Feet
8 -6 .5  16-4. 5 3-2 1-0 -M -2 .5 )

B occardia  sp. + + + + +
Spionid larvae + + + +
D orvillea  g ra c il is +
Eteone sp. + + + +
Rhynchospio  (cf. arenincola + + +
Nephthys sp. + +
Glycinde p ic ta +
Sphaerodorum minutum +
Scoloplos a rm ig er +
Podarke  n. sp. + +
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COPEPODA

The horizontal and the intertidal distribution of the copepods 
is  given in tables 6 and 7. A few sp ec ies  represented  by only 
one specim en w ere omitted.

Of the th irty-nine sp ec ies  found in Puget Sound, tw enty-seven, 
or 69 per cent, are confined to one locality  (in com parison, the 
percentage of nematode sp ec ie s  confined to one locality  is  37 per  
cent), which is  in keeping with the patchiness of the distribution  
of copepods as known from  other habitats (for exam ple, from  a l
gae; cf. Colman, 1940; W ieser, 1952).

By far the m ost abundant sp ec ie s  is  Huntemannia ja d en s is ,  
which occurs in a ll lo ca lities  except Richmond Beach. Species  
with the w idest range of occurrence are D actylopodia g la c ia lis ,  
H eterolaophonte str'ôm i and E nhydrosom a  n. sp. Most of the 
sp ec ies  of E ctinosom a  (including the rare ones) are restr icted  
to the lo ca lities  with very fine substratum , that is ,  Bainbridge 
Island and Vashon Island.

As to the eco logica l p referen ces of the known sp ec ies , Lang 
(1948) and Noodt (1956) supply the follow ing data (in th is survey  
the rare sp ec ies  om itted in tables 6 and 7 are a lso  included):

True eurytopic sp ec ies  are E ctinosom a go th iceps, H etero lao
phonte m inuta, and probably A m ph iasce lla  d eb ilis .

Species occurring in algae and a lso  on algal debris ("phytal- 
euryök" according to Lang) are A m eira  longipes, D actylopodia  
tisb o id e s , E ctinosom a m elan iceps, E. norm ani, H arpacticus 
sp p ., H eterolaophonte l i t to ra lis , H. s trö m i, Laophonte cornuta, 
and T h a lestr is  ru fo v io la scen s, to which probably can be added 
Zaus s a r s i ,  D actylopodia g la c ia lis , Paralaophonte m acera , P. 
hyperborea, A m eiro p s is  b rev ico rn is , H eterolaophonte sig m o id es.

Species occurring on various types of muddy sand are B ul
bam phiascus im u s, E ctinosom a propinquum , A crenhydrosom a  
perp lexu m , K h izo tr ix  curvata, Huntemannia ja d en sis , and prob
ably P seudobradya robu sta  and E nhydrosom a  n. sp. In Puget 
Sound, Huntemannia ja d en s is  defin itely extends its  range into 
fa ir ly  clean and medium fine sand (up to an average diam eter of 
250 p).

Species confined to sand are the two sp ec ies  of A ren o se te lla , 
P a ra ren o se te lla  g r a c il is ,  and m ost probably the new sp ec ies  of 
L eptastacu s, P ara lep tastacu s  and P a ra lep to ca ris , since these  
genera as a whole are arenicolous. A ll th ese sp ec ies  are con
fined to the upper intertidal zones on the Puget Sound beaches.

M arine-polyhaline sp ec ies  are Dactylopodia tisb o id es , H ete-
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TABLE 6
HORIZONTAL DISTRIBUTION OF COPEPODS *
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P ara lep tastacu s  n. sp. 
P a ra lep to ca ris  n. sp. 
A ren o se te lla  f i s s i l i s  
N itocra  p la typu s  
L ep tastacu s  n. sp. 
H eterolaophonte litto ra lis  
E nhydrosom a  n. sp. 
H eterolaophonte str'ôm i 
D actylopodia g la c ia lis  
P a ra ren o se te lla  g r a c il is  
A m ph iasce lla  d eb ilis  
A m eira  longipes 
T h a les tr is  ru fovio lascen s  
H eterolaophonte d iscophora  
R obertson ia  propinqua  
Huntemannia ja d en sis  
A m eiro p s is  b rev ico rn is  
R h izo tr ix  curvata  
Paralaophonte h yperborea  
E ctinosom a finm archicum  
E ctinosom a norm ani 
P seudobradya robu sta  
Laophonte n. sp. 
A cren h ydrosom a perp lexum  
Paralaophonte m a cera  
E ctinosom a m elan iceps  
E ctinosom a go th iceps  
A r e n is te lla  g erm an ica

+
+

+
+
+

+
+
+

+
+

+
+

r+

♦Average grain s iz e  of substratum  decreasing  from  Richmond 
Beach to Bainbridge Island.
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TABLE 7
INTERTIDAL DISTRIBUTION OF COPEPODS 

ON THE BEACHES OF PUGET SOUND

Intertidal Height in Feet
-6 .5  6 -4 .5  3-2  1-0 - l - ( - 2 .  5)

A ren o se te lla  g erm an ica  
P a ra ren o se te lla  g r a c il is  
P ara lep tastacu s  n. sp. 
N itocra  p la typu s  
L eptastacu s  n. sp. 
Huntemannia ja d en s is  
H eterolaophonte d iscophora  
P seudobradya robu sta  
A m eiro p s is  b rev ico rn is  
P a ra lep to ca ris  n. sp. 
A ren o se te lla  f i s s i l i s  
E ctinosom a go th iceps  
H eterolaophonte litto ra lis  
D actylopodia g la c ia lis  
H eterolaophonte s trö m i  
Enhydrosom a  n. sp. 
Ectinosom a finm archicum  
A m ph iasce lla  d eb ilis  
Laophonte n. sp. 
R obertson ia  propinqua  
Paralaophonte hyperborea  
T h a lestr is  ru fovio lascen s  
R hizo trix  curvata  
E ctinosom a m elan iceps  
E ctinosom a normani 
Paralaophonte m acera  
A m eira  longipes 
A cren h ydrosom a perplexum

+
+
+
+
+
+
+

+
+
+
+
+
+
+
+
+
+

+
+
+

+
+
+
+
+

+
+

+
+
+
+
+

+
+

+
+
+

+
+
+
+

+
+
+
+
+
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rolaophonte litto ra lis , Laophonte cornuta, A m eira  longipes, E c
tinosom a propinquum , E ctinosom a g o th icep s , A ren o se te lla  g e r 
m anica, Huntemannia ja d en s is  (predominantly in brackish water, 
but according to Noodt also m arine).

A typ ically  brackish-w ater sp ec ie s  is  N itocra  p la typu s, which 
is  able to penetrate into fresh  w ater. In Puget Sound it occurred  
in the upper intertidal of Richmond Beach.

H eterolaophonte s trö m i  is  a holeuryhaline sp ec ie s .
True marine sp ec ies  are absent with the exception perhaps of 

A m e iro p s is  b rev ico rn is  and T h a lestr is  ru fovio lascen s, of which 
sp ec ie s , however, only single specim ens were encountered in 
my m aterial.

OSTRACODA

The horizontal distribution of the seven ostracod sp ec ies  found 
is  given in table 8.

TABLE 8
HORIZONTAL DISTRIBUTION OF OSTRACODS

R
ic

hm
on

d
B

ea
ch

G
ol

de
n

G
ar

de
ns

Al
ki

 
P

oi
nt

V
as

ho
n

Is
la

nd

B
ai

nb
ri

dg
e

Is
la

nd

C ytheridea pa p illo sa + +
L ep tocyth ere  ten era + + +
C ytherura gibba + +
C yth ero is v itre a +
Paradoxostom a pulchellum +
C ypridina squam osa +
X e sto leb r is  ra ra  aff. +

The m ost strik ing feature is  that a ll sp ec ies  w ere restricted  
to Bainbridge Island, Vashon Island, and Alki Point, that is , to 
the lo ca lities  having substrata that are m ostly finer and richer  
in debris than those of the other two lo ca lities . The preference  
of ostracods in general for fine and muddy m aterial has been 
noted by Klie (1929). The occurrence of the ostracods at Alki 
Point but not at Golden Gardens, the substrata of which are of 
s im ila r  m echanical com position, is  probably due to the p artic
ularly w ell-developed  algal zone in the infralittoral fringe of 
Alki Point.
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As to the intertidal distribution of the sp ec ies , it has been r e 
marked in W ieser (1959) that m ost of the finds were made b e
low the 3-foot leve l, only C ytheridea  pa p illo sa  and X esto leb r is  
(cf. rara) occurring infrequently between 6 and 4. 5 fe e i  at Va
shon Island and Bainbridge Island.

According to W. L. T ress ler , a ll the ostracods are known 
European sp ec ie s . This is  perhaps somewhat surprising.

Of the relationship of the sp ec ie s  to certain types of substrata  
the following is  known (cf. E lofson, 1941): C ytherura g ibba  liv es  
exclu sively  between algae and on sand rich in organic debris in 
very shallow w ater. C ytheridea p a p illo sa  occurs on muddy sand, 
rich in organic debris. C yth erois v itr e a  occurs on algae and de
b ris . P aradoxostom a pulchellum , like a ll sp ec ies  of th is genus, 
liv es  on algae, the ju ices of which serv e  as its  food.

From  these data it can be concluded that the ostracod fauna of 
the beaches investigated  is  largely  dependent on the p resence of 
algae, the latter occurring either in the intertidal on boulders or 
in the sublittoral. The ostracods live either d irectly  on algae 
(Paradoxostom a) or in the algal debris that accum ulates in the 
upper layer of the sand.

C ytherura g ibba  is  a true brack ish-w ater sp ec ies , preferring  
m esohaline w ater. C ytheridea pap illo sa , the m ost common sp e 
c ie s , i s  m arine-m esohaline, occurring in w aters ranging from  
10 to 35 % q .  C yth erois v itre a  is  m arine-polyhaline. L ep tocyth ere  
ten era  and P aradoxostom a pu lchellum  are euryhaline.

CUMACEA

The horizontal and intertidal distribution of the three sp ec ies  
found can be inferred  from  figure 9 in W ieser (1959). All three 
sp ec ies  w ere w ell established at Bainbridge Island, Vashon I s 
land, Alki Point, and Golden Gardens. At Richmond Beach only 
Lam props krasheninikova  occurred in the low est sam ple, and 
single m ales of Cum ella vu lgaris  w ere found in one sam ple. The 
m ales of this sp ec ies  are excellen t sw im m ers and make long ex 
cursions beyond their dwelling p laces, while the fem ales are  
m ore bound to the substratum . Thus the finding of m ales but no 
fem ales in a sam ple usually means that the substratum from  
which the sam ple was taken does not represent the genuine habi
tat of the sp ec ie s . D ia sty lo p sis  tenuis was absent from  Richmond 
Beach. Altogether the three sp ec ie s  exhibit a sim ilar  preference  
for fine substratum.

Very little  is  known as to the ecology of the three sp ec ies . C.
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vu lg a ris  has been found in Alaska and in the Vancouver region, 
and i s  probably euryhaline to som e degree. I found it in great 
num bers in F a lse  Bay on San Juan Island, Washington Sound, 
particu larly  in tide pools where during low tide the salin ity  r is e s  
considerably. A ll three sp ec ies  occur in clean sand and in v a r i
ous types of muddy sand. C. vu lgaris  is  m ost abundant in muddy 
areas (Cari, in litt. )

AMPHIPODA, CHELIFERA, and ISOPODA

The horizontal and the intertidal distribution of the remaining 
peracarids is  given in tab les 9 and 10.

Since many form s could not be identified as to sp ec ies , little  
of value can be said  about the general ecology of the amphipod 
fauna. However, a number of genera are eco log ica lly  homogene
ous, for which reason the unidentified representatives in my ma
te r ia l may be assum ed to have the sam e relationship to substrata  
as the known sp ec ies .

TABLE 9
HORIZONTAL DISTRIBUTION OF AMPHIPODS, 
___________CHELIFERA, AND ISOPODS_________

R
ic

hm
on

d
B

ea
ch

G
ol

de
n

G
ar

de
ns

Al
ki

 
P

oi
nt

V
as

ho
n

Is
la

nd

B
ai

nb
ri

dg
e

Is
la

nd

jPontharpinia sp. + + +
E xosphaerom a oregonensis + + + +
W estwoodilla caecula +
M onoculodes (cf. ze rn o v i) +
H yale sp. +
P hotis californ ica +
Isch yro ceru s  sp. + +
A nisogam m arus  sp. + +
L ep to ch e lia  dubia + + +
Synchelidium  n. sp. + + +
P hotis  sp. + + +
Corophium salm onis +
H yale pu geten sis +
C alliopius laeviuscu lus +
A m p elisca  ven e tien sis +
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TABLE 10
INTERTIDAL DISTRIBUTION OF AMPHIPODS, 
_________ CHELIFERA, AND ISOPODS_________

Intertidal Height in Feet
8-6 . 5 1 6 -4 . 5 13-2 ¡1-0 - M - 2 .5 )

E xosphaerom a oregonensis + + +
Corophium sa lm onis + + +
H yale sp. + +
A nisogam m arus  sp. + + + +
A m p elisca  ven e tien sis +
Pontharpinia  sp . + +
L eptochelia  dubia + + +
Synchelidium  n. sp. + + +
M onoculodes (cf. zern ovi) +
Photis ca liforn ica + +
Photis  sp. +
W estw oodilla caecula +
Calliopius laeviuscu lus +
Isch yroceru s  sp. +

The genera H yale  and Isch yroceru s  are fa irly  consisten tly  r e 
lated to seaw eeds and algal debris.

Species of A nisogam m arus  occur on mud fla ts , associated  
with ee lg ra ss  and seaw eeds. They are m ore common in brackish  
water than in oceanic salin ity  and might even occur in fresh  w a
ter (Barnard, 1954).

Species of P hotis  build mud tab les attached to som e firm  ob
ject. P hotis ca liforn ica  has been found in algal debris, on algae, 
and on kelp (Stout, 1913; Barnard, 1954).

R epresentatives of the genera Synchelidium  and Pontharpinia  
nearly always occur in mud, on muddy sand, or on fine sand.

Of the identified sp ec ies , A m p elisca  ven e tien sis , Corophium  
sa lm onis  and W estwoodilla caecula  are restr icted  to mud and 
muddy sand. M onoculodes ze rn o v i  is  probably a true sand form .
I found this sp ec ies  at Mukkaw Bay, on the ocean coast of W ash
ington, in clean sand. Calliopius laeviuscu lus  is  eurytopic. It 
occurs in seaw eeds (cf. Dahl, 1948) but a lso  on fine deposits 
(the m em bers of th is genus, according to Enequist, 1949, are  
typical deposit feed ers).

E xosphaerom a oregonensis, according to Hatch (1947) occurs  
under stones and in mud. It is  said  to penetrate even into fresh
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water. Leptochelia dubia i s  a tube builder and occurs in mud, p ar
ticularly in the vicinity of algae where the substratum is  rich in de
bris. It was also recorded from algae and hydroids (cf. Hatch 1947).

In the foregoing d iscussion  the known sp ec ies  have been divid
ed into three eco logica l groups: (1) true sand form s; (2) sp ecies  
occurring in various types of sand, muddy sand, and mud; (3) 
phytal and eurytopic sp ec ies  (for the term  "phytal" see  Remane, 
1933). These groups are represented  in the five lo ca lities  in 
vestigated  as follow s:
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15 10 9 3 5
6 11 14 17 11

8 16 21 27 19

Sand form s  
Sand-mud form s  
Phytal and eury

topic form s

Since only the better known sp ec ies  could be taken into consid
eration this table gives but an incom plete picture of the eco log i
ca l situation at the five  lo ca lit ie s . The number of sand form s is  
significantly higher at Alki Point, Golden Gardens, and p artic
ularly Richmond Beach, reflecting the coarser  substratum in 
these lo ca lities . The number of phytal and eurytopic sp ec ies  is  
significantly lower at Richmond Beach, reflecting the scarcity  
of algae in the littoral and upper sublittoral of th is locality .

All in a ll, the meiofauna of the area has to be considered  a 
sand/sand-m ud fauna with strong influence from  the phytal.

The effect of algae on the sand fauna lie s  not only in their con
tributing typical algal sp ec ies  to the inhabitants of the beach, 
but a lso  in the production of algal debris which through water 
movem ents is  deposited on the shore. The admixture of large 
quantities of debris to fine sand produces a soft substratum  to 
which mud-loving anim als are attracted. This is  w ell illu stra t
ed by the occurrence of L eptochelia  dubia or by the pattern of 
distribution of the ostracods in the area. The ecologica l im por
tance of algae near a sandy beach thus lie s  not so le ly  in their 
nutritive value but a lso  in the fact that--through the formation  
of d eb ris--th ey  change the texture of the substratum.
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R elationsh ip  betw een fauna and sa lin ity
As was mentioned in the introduction to th is volume, Puget 

Sound is  a polyhaline area. In the intertidal, however, the var
iations of sa lin ity  m ost probably exceed  the lim its  of polyhaline 
w aters. Anim als living in the intertidal must therefore be of 
considerable euryhalinity.

An analysis of the tolerance lim its  of the more important sp e 
c ie s  of the area would be of som e in terest, particu larly in the 
light of the controversy between Remane (1940) and Dahl (1956) 
as to the character of the polyhaline fauna. According to Remane 
the polyhaline w aters are inhabited by euryhaline m arine ani
m als. According to Dahl this zone is  "positively characterized  
by the presence of brackish water sp ec ies  and negatively by the 
absence of the m ajority of m arine form s. "

The problem touched by these two con troversia l opinions can
not be solved on the b asis  of intertidal investigations alone b e
cause of the greater fluctuations of salin ity  in this zone. But 
even the intertidal fauna of a polyhaline area ought to te ll  us 
som ething about the im portance of the m arine elem ent there.

In P art n  of th is volume the sp ec ies  w ere divided into the 
following groups as far as their relationship to salinity is  con
cerned:

marine: generally  in w aters above 30%0 
m arine-polyhaline: generally  in waters above 15%o 
m arine-m esohaline: generally  in w aters above 2-3 or 10%o 
brackish: generally in w aters below 15%0, but som etim es  

also  between 15%0 and 30%o 
holeuryhaline: without apparent restriction  to any degree  

of salinity.

The better known sp ec ies  in my m aterial can be allotted to these  
groups as se t  out below:

This table is , of course, prelim inary since the distribution  
of sp ecies  is  so little  known that nothing definite can be said  as

No. of sp ec ies
marine
m arine-polyhaline
m arine-m esohaline
brackish
holeuryhaline

14
16
17 (18)

9 (8) 
2
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to their true relationship to salinity. However, the little  that is  
known shows that the number of sp ec ies  that also occur in m a
rine water by far exceeds the number of brackish water sp ec ies . 
The number of the latter is  m ost likely to d ecrease even more 
sin ce  the distribution of the five  brackish water nematodes is  
particu larly little  known and an extension of the range of sa lin 
ity  in which these sp ec ie s  occur is  quite probable.

Two sp ec ies  that had been referred  to in the literature as typ
ica l brackish water sp ec ies , i . e . ,  Huntemannia ja d en s is  and 
P rotohydra leuckarti (both quite abundant in Puget Sound), have 
been found recently in polyhaline or m arine water (Remane, 
Noodt, verbal inform ation). Only C ytherura gibba  and N itocra  
pla typu s  had not been reported in water above 15%o before they 
w ere found in Puget Sound.

If one ventures to generalize on these data, it can be said  that 
the beaches of Puget Sound are inhabited by a meiofauna that 
co n sists  predominantly of euryhaline m arine anim als. This 
would support Rem ane's view.

However, it might turn out that R em ane's and Dahl's points of 
view are not irrecon cilab le after a ll. F or even Dahl had to allow  
that polyhaline sp ec ie s  might penetrate into sea  water of more 
than 30%o salin ity . Thus polyhaline w aters are inhabited, accord
ing to Remane, by m arine sp ecies  that can a lso  tolerate waters 
of reduced salinity, and according to Dahl by brackish water 
sp ec ies  that can also tolerate w aters of oceanic (30-35%0) sa lin -  
nity. T hese two definitions have a very  sim ilar  meaning. Now, 
Dahl thinks that "the essen tia l d ifference between a polyhaline 
brackish  water sp ec ies  and a euryhaline marine sp ec ies  is  that 
the brackish  w a ter  sp e c ie s  se e m s  unable to estab lish  i t s e l f  su c 
ce ss fu lly  in a s ta b le  m arine en v iro n m en t. . . even if its  sa lin 
ity  tolerance p e r  se  would not prevent it  from  doing so" [ita lics  
m ine]. That is , the whole controversy revo lves about the ques
tion whether the inhabitants of the polyhaline w aters are a lso  e s 
tablished su ccessfu lly  or u nsu ccessfu lly  in a stable m arine en
v iron m en t--a  question whose resolution requires a great amount 
of data. There is  no doubt that for the sm a ll anim als on the 
beaches we are s t i l l  far from  p o ssess in g  these data. In short, 
the controversy between Remane and Dahl cannot be settled  b e
cause we do not yet know whether it is  a true controversy at all, 
that is , whether it i s  not based on incom plete data.

Finally, attention should be drawn to the fact that the salinity  
to lerance of a sp ec ies  is  not an absolute quantity but is  subject 
to variation under the influence of tem perature. The range of
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distribution of a sp ec ies  in one body of water is  therefore not 
n ecessa r ily  identical with that in another body of water of a 
greatly different tem perature. In cold water the minimum, op
timum, and maximum salin ity  of a sp ec ies  w ill be higher than 
in warm water (Broekem a, 1941). This holds particu larly for  
larval stages (Smith, 1955).
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PLA T E I. Fig. 1. Anticoma acuminata. Tail of female. Fig. 2. Rhabdodemania 
illgi, a , an terio r end of fem ale; b, ta il of female. Fig. 3. Lauratonema 
pugiunculus, a , an terio r end of m ale; b, ta il of m ale. Fig. 4. Enoplus velatus. 
a , an terio r end of m ale; b, ta il of m ale; c, tail of female



PLATE ü . Fig. 5. Enoplus paralittoralis, a, an terio r end of male; b, ta il of 
male; c, ta il of juvenile. Fig. 6. Oxyonchus culcitatus, a, an terio r end of fe 
male; b, ta il of male; c, ta il of juvenile; ei = "c ir ru s"



PLATE III. Fig. 7. Oxyonchus sp. a, an terio r end of fem ale; b, ta il of female; 
c. o. =.cephalic organ. Fig. 8. Enoplolaimus lenunculus, a, an terio r end of fe 
male; b, mandible; c, cephalic organ; d, ta il of male; e, ta il of fem ale



PLATE IV. Fig. 9. Enoplolaimus paralitoralis. a, an terio r end of fem ale; b, ta il 
of male; c, spiculum and gubernaculum; d, tip of ta il with spinneret; e, ta il of fe 
male. Fig. 10. Mesacanthion pali, a, an terior end of male; b, ta il of male



PLATE V. Fig. 11. Mesacanthion arcuatilis, a, an terio r end of fem ale; b, ta il 
of fem ale. Fig. 12. Mesacanthion pannosum, a, an terio r end of fem ale; b, en
larged cervical setae; c, ta il of male; d, ta il of female; c .o . = cephalic organ. 
Fig. 13. Mesacanthion criceto ides. a, an terio r end of female



13b

PLATE VI. Fig. 13. Mesacanthion cricetoides, b, ta il of female. Fig. 14. 
Hyalacanthion multipapillatum, a, an terior end of fem ale; b, outline of head of 
male to show subcephalic setae; c, mandible; d, ta il of male; e, genital a rm a
ture; f, ta il of female



PLATE VII. Fig. 15. Mesacanthoides sinuosus, a, an terior end of male; b, tail 
of male; c, ta il of fem ale. Fig. 16. Enoploides harpax, a, an terior end of male; 
b, mandible; c, ta il of male



PLATE VIII. Fig. 17. Trileptium iacobinum . a, an terio r end of fem ale; b, ta il 
of fem ale; c, ta il of male. Fig. 18. Lauratonema mentulatum. a, an terio r end of 
male; b, ta il of m ale; ?am. =am phid?



PLATE IX. Fig. 19. Dolicholaimus benepapillosus. a, an terior end of male; b, 
ta il of male. Fig. 20. Oncholaimus cam pylocercoides. a, an terior end of male; 
b, ta il of male; c, ta il of fem ale; d, demanian organ. Fig. 21. Oncholaimus bra
chycercus. a, an terio r end of male; b, ta il of female
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PLATE X. Fig. 21. Oncholaimus brachycercus, c, ta il of male. Fig. 22. Oncho
laimus martini, a, an terio r end of male; b, ta il of male; c, ta il of fem ale. Fig. 
23. Oncholaimus apostematus, a, an terio r end of male; b, ta il of male; c, ta il of 
another male; d, ta il of female; e, demanian organ; o = openings of demanian o r 
gan



PLATE XI. Fig. 24. Oncholaimium vesicarium , a, an terior end of male; b, tail 
of male; c, ta il of fem ale; d, ta il of juvenile. Fig. 25. Metoncholaimus uvifer, a, 
an terio r end of female; b, ta il of male; c, ta il of female; d, demanian organ. Fig. 
26. Viscosia tumidula, a, ta il of male; b, ta il of fem ale; c, ta il of juvenile



PLATE XII. Fig. 26. Viscosia tumidula, d, an terio r end of male; e, ta il of fe 
male; í, genital arm ature. Fig. 27. Eurystomina repanda, a, an terio r end of 
male; b, ta il of male. Fig. 28. Pareurystomina pugetensis, a, ta il of male



PLATE x n i.  Fig. 28. Pareurystomina pugetensis, b, an terior end of female; c, 
ta il of fem ale. Fig. 29. Symplocostoma dissoluta, a, an terior end of juvenile; b, 
ta il of juvenile; c, an terio r end of male; d, ta il of male; e, ta il of last larval 
stage of male. Fig. 30. Calyptronema maxweberi, a, an terio r end of fem ale; b, 
ta il of female



PLATE XIV. Fig. 31. Calyptronema pachyderma, a, an terior end oí male; b, 
ta il of male. Fig. 32. Pomponema segregata, a, an terio r end of male; b, la tera l 
cuticular differentiation in m id-cervical region; c, the sam e in mid-body; d, gen
ita l arm ature; e, ta il of male. Fig. 33. Biarm ifer gibber, a, an terio r end of fe
m ale; b, la te ra l cuticular striation  in m id-cervical region; c, the sam e in mid
body; d, ta il of female; e, genital arm ature; f, ta il of male



PLATE XV. Fig. 34. Choniolaimus macrodentatus, a, an terior end of male; b, 
ta il of female; c, spicular apparatus; d, ta il of male. Fig. 35. Longicyatholaimus 
quadriseta, a, an terior end of male; b, ta il of male; c, spicular apparatus. Fig. 
36. Metacyatholaimus (?) sp. a, an terio r end of juvenile; b, la te ra l cuticular dif
ferentiation in m id-cervical region; c, the same in mid-body, and la tera l view of 
dumbbell-shaped structure; d, ta il of juvenile. Fig. 37. Cyatholaimus dentatus. 
a, an terior end of male
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PLATE XVI. Fig. 37. Cyatholaimus dentatus, b, ta il of male; t  = tooth. Fig. 38. 
Paracanthonchus quinquepapillatus, a, an terio r end of male; b, ta il of male. Fig. 
39. Paracanthonchus mutatus, a, an terio r end of m ale; b, la te ra l cuticular s t r i 
ation in mid-body; c, ta il of male



PLATE XVn. Fig. 40. Paracanthonchus serratus, a, an terio r end of male; b, 
ta il of male; c, ta il of fem ale. Fig. 41. Acanthonchus rostratus, a, an terio r end 
of male; b, ta il of male. Fig. 42. Acanthonchus duplicatus, a, an terio r end of 
male



PLATE XVni. Fig. 42. Acanthonchus duplicatus. b, ta il of male. Fig. 43. La
tronema sertata, a, an terior end of fem ale; b, la te ra l cuticular differentiation in 
mid-body; c, anal region of male; d, posterio r end of male. Fig. 44. Gammane
ma ferox, a, an terio r end of fem ale; b, labial seta; c, la tera l cuticular striation 
in poste rio r cervical region; d, ta il of female



PLATE XIX. Fig. 45. Ceramonema carinatum, a, b, an terior ends of two males; 
c, ta il of male. Fig. 46. Spirina laevis, a, an terio r end of male; b, ta il of male; 
c, ta il of female



PLATE XX. Fig. 47. Chromaspirina spinulosa, a, an terio r end of m ale; b, ta il 
of male. Fig. 48. Onyx rugata, a, an terio r end of male; b, an terio r end of fe 
m ale; c, esophageal bulb; d, ta il of male



PLATE XXI. Fig. 49. Microlaimus dentatus, a, an terio r end of male; b, eso
phageal bulb; c, ta il of male. Fig. 50. Nudora armillata, a, an terio r end of 
m ale; b, esophageal bulb; c, ta il of m ale. Fig. 51. Monoposthia costata, a , an
te rio r  end of male (head contracted); b, an terior end of another male (head ex
tended); c, cuticular annulation in bulb region
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PLATE XXn. Fig. 51. Monoposthia costata, d, ta il of male. Fig. 52. M icrolai
mus cochleatus, a, an terio r end of male; b, ta il of male. Fig. 53. Microlaimus 
dixiei, a, an terio r end of male; b, an terio r end of fem ale; c, ta il of male; d, ta il 
of fem ale. Fig. 54. Paramicrolaimus spirulifer, a, an terio r end of female



54c

55e
54b

55a

55f

56a

57a

PLATE XXIII. Fig. 54. Paramicrolaimus spirulifer, b, an terior end of male; c, 
posterio r end of male; d, spicular apparatus. Fig. 55. Actinonema longicaudata. 
a, an terior end of fem ale; b, c, d, la tera l cuticular differentiation in bulbar re 
gion, mid-body, and anal region, respectively; e, ta il of male; f, spicular a rm a
ture. Fig. 56. Graphonema flaccida, a, an terio r end of male; b, la te ra l cuticu
la r ornamentation in mid-body; c, ta il of male. Fig. 57. Graphonema clivosa, a, 
an terior end of male; b, la te ra l cuticular ornamentation in mid-body



PLATE XXIV. Fig. 57. Graphonema clivosa, c, tail of m ale. Fig. 58. Neochro
madora poecilosoma. a, an terio r end of female; b, c, d, la te ra l cuticular differen
tiation in bulbar region, mid-body and anal region respectively; e, posterior end of 
male; f, ta il of female
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PLATE XXV. Fig. 59. Neochromadora bicoronata, a, an terior end of fem ale; b, 
la tera l cuticular differentiation in mid-body; c, ta il of fem ale. Fig. 60. Neochro
madora pugilator. a, an terio r end of m ale; b, la tera l cuticular differentiation in 
mid-body; c, bulbar region; d, posterio r region of male. Fig. 61. Neochroma
dora appiana, a, an terio r end of male; b, la tera l cuticular differentiation in mid
body; c, bulbar region
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PLATE XXVI. Fig. 61. Neochromadora appiana, d, posterio r end of male. Fig. 
62. Chromadora undecimpapillata, a, an terio r endo i m ale; b, bulbar region; c, 
po ste rio r endoi male. Fig. 63. Spilophorella paradoxa.- a, an terio r endoi fe 
male; b, ta il of male; c, ta il of fem ale. Fig. 64. Prochromadorella triangularis. 
a, an terio r end of male; b, la te ra l cuticular ornamentation in mid-body



PLATE XXVH. Fig. 64. Prochromadorella triangularis, c, posterio r end of 
male. Fig. 65. Chromadorella galeata, a, an terio r end of male; b, bulbar r e 
gion; c, posterio r end of male. Fig. 66. Atrochromadora obscura, a, an terio r 
end of male; b, bulbar region; c, posterio r end of male



PLATE XXVni. Fig. 67. Chromadorella edmondsoni, a, an terior end of male; 
b, la tera l cuticular ornamentation in mid-body; c, bulbar region; d, posterio r 
end of male. Fig. 68. Sabatiera clavicauda, a, an terio r end of male; b, posterio r 
end of male. Fig. 69. Sabatiera americana, a, an terio r end of male; b, posterio r 
end of male.
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PLATE XXIX. Fig. 70. Parascolaimus tau. a, an terior end of male; b, ta il of
male; c, poste rio r end of m ale; d, ta il of fem ale. Fig. 71. Parascolaimus ungu
latus. a, an terio r end of fem ale; b, ta il of male; c, ta il of female



PLATE XXX. Fig. 72. Axonolaimus interrogativus. a, an terio r end of female; b, 
tail of fem ale. Fig. 73. Odontophora lituifera, a, an terior end of male; b, ta il of 
m ale. Fig. 74. Odontophora peritricha, a, an terio r end of male; b, ta il of fe 
male; c, ta il of male



PLATE XXXI. Fig. 75. Odontophora m ercurialis. a, an terior end of male; b, 
ta il of male; c, spicular arm ature. Fig. 76. Odontophora mucronata, a, an terio r 
end of male; b, ta il of male
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PLATE XXXn. Fig. 77. Araeolaimus boomerangifer, a, an terio r end of female; 
b, ta il of fem ale; c, ta il of male. Fig. 78. Araeolaimoides botulus, a, an terior 
end of fem ale; b, ta il of fem ale. Fig. 79. Bathylaimus bicoronatus, a, an terior 
end of fem ale; b, ta il of female



PLATE XXXni. Fig. 80 Bathylaimus tarsioides, a, an terio r end of female; b, 
ta il of female; c, ta il of male. Fig. 81. Tripyloides imitans, a, an terio r end of 
male; b, ta il of male. Fig. 82. Tripyloides gracilis, a, an terior end of male; b, 
ta il of male; c, sp icular arm ature
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PLATE XXXIV. Fig. 83. Metalinhomoeus setosus, a, an terio r end of fem ale; b, 
bulbar region; c, ta il of fem ale; d, ta il of male. Fig. 84. Desmolaimus fennicus. 
a, an terio r end of male; b, bulbar region; c, ta il of male. Fig. 85. Eleutherolai
mus stenosoma, a, an terio r end of fem ale; b, ta il of fem ale; c, spicular a rm a
ture
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PLATE XXXV. Fig. 86. Eleutherolaimus obtusicaudatus, a, an terio r end of 
male; b, ta il of male; c, ta il of fem ale. Fig. 87. Filipjevinema doliolum, a, an
te rio r  end of fem ale; b, an terio r end of another fem ale; c, ta il of female. Fig.
88. Linhomoeus undulatus, a, an terio r end of male; b, bulbar region
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PLATE XXXVI. Fig. 88. Linhomoeus undulatus, c, posterio r end of male. Fig.
89. Linhomoeus buculentus, a, an terio r end of fem ale; b, ta il of fem ale; c, ta il 
of male. Fig. 90. Sphaerolaimus penicillus var. pugetensis, a, ta il of male



PLATE X X X V n. Fig. 90. Sphaerolaimus penicillus var. pugetensis, b, an terio r 
end of male; c, ta il of fem ale. Fig. 91. Cobbia truncata, a, an terio r end of male 
b, an terio r end of fem ale; c, ta il of fem ale ventral view
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PLATE XXXVm. Fig. 91. Cobbia truncata, d, ta il of male. Fig. 92. Cobbia u ri
nator. a, an terio r end of male; b, ta il of male; c, spicular arm ature. Fig. 93. 
Paramonhystera elliptica, a, an terio r end of male; b, an terio r end of female; c, 
ta il of male; d, ta il of fem ale; e, region of glandular cells in male; gl= glandular 
cells; t  = testis



PLATE XXXIX. Fig. 94. Steineria phimifera, a, an terio r end of male (only two 
groups of subcephalic setae drawn); b, ta il of male; c, spicular arm ature. Fig. 
95. Steineria gerlachi, a, an terio r end of male; b, an terio r end of fem ale; c, ta il 
of male
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PLATE XL. Fig. 95. Steineria gerlachi, d, ta il of fem ale. Fig. 96. Theristus 
wim m eri, a, an terio r end of fem ale; b, ta il of m ale; c, spicular arm ature; d, 
ta il of fem ale. Fig. 97. Theristus modicus, a, an terio r end of male; b, sp icular 
arm atu res of two m ales
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PLATE XLI. Fig. 97. Theristus modicus, d, ta il of fem ale. Fig. 98. Theristus 
acer, a, an terior end of male; b, an terio r end of fem ale; c, ta il of m ale; d, 
spicular arm ature; e, po ste rio r region of female. Fig. 99. Theristus sinuosus. 
a, an terio r end of m ale; b, ta il of male; c, spicular arm ature
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PLATE XLH. Fig. 100. Theristus uncinatus, a, an terio r end of male; b, an teri
o r  end of fem ale; c, ta il of female; d, ta il of male (only d istal portion of spicula 
drawn). Fig. 101. Theristus anticipans, a, an terio r end of fem ale (only two 
groups of cervical setae drawn); b, ta il of fem ale; c, ta il of male; d, spicular 
arm ature



PLATE XLHI. Fig. 102. Theristus circum scriptus, a, an terior end of female; 
b, ta il of male; c, spicular arm ature; d, ta il of female. Fig. 103. Theristus r e 
sim us. a, an terio r end of male (spcm. 2 = outline of amphid in another male); b, 
anal region of m ale; c, anal region of another male; d, an terio r end of fem ale; e, 
ta il of female
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PLATE XLIV. Fig. 104. Theristus ecphygmaticus, a, an terio r end of female; b, 
an terio r end of male; c, ta il of male; d, spicular arm ature. Fig. 105. Theristus 
trecuspidatus, a, an terio r end of male; b, ta il of male; c, spicular arm ature; d, 
ta il of female



PLATE XLV. Fig. 106. Theristus kornoensis, a, an terio r end of m ale; b, tail of 
m ale; c, spicular arm atu re. Fig. 107. Monhystera refringens, an terio r end of 
male. Fig. 108. Monhystera disjuncta, a , an terio r end of female; b, posterior 
end of fem ale; vu = vulva
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PLATE XLVI. Fig. 109. Mechanical composition of samples, as expressed by 
"median diam eter, " in the five localities investigated. Each c irc le  represen ts 
one sample
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IN D E X

Identifications a re  due to: (M rs.) G. C. C ari (V ictoria, B .C .) : Cumacea; 
P. A. Chappuis (Toulouse, F rance): Copepoda; O. H artm an (Los Angeles): 
Polychaeta; M. Hatch (Seattle): Isopoda, C helifera; C. R. Shoemaker 
(Washington, D. C .): Amphipoda; W. L. T re s s le r  (Washington, D .C .) : O s
tracoda; W. W ieser: Nematoda, G astro tricha, Hydrozoa, A rchiannelida.

All the underlined species were found in Puget Sound.

Acanthonchus, 41 
(A cantkonchus)

duplicatus, 41, 42, 101, 102 
setoi, 41 

(Seuratiella) 
gra c ilis , 41
ro stra tu s , 41, 42, 101, 102 

Acrenhydrosoma perplexum, 107,
108, 109 

Actinonema, 53
longicaudata, 53, 104 
pachydermatum, 53 

A m eira longipes, 107, 108, 109, 
110

A m eiropsis brevicornis, 107, 108,
109, 110

A m pelisca venetiensis, 112, 113 
Am phiascella d eb ilis , 107, 108, 

109
Amphipoda, 112 
Anisogammarus sp . , 112, 113 
Anoplostoma camus, 24

viviparum , 24, 101, 102, 103 
Anticoma acuminata, 7, 101, 102, 
HTO3
Araeolaim oides, 73 

botulus, 73 
Araeolaim us, 72

boomerangifer, 72, 101, 102 
elegans, 72 
laqueifer, 72 

A rchiannelida, 104 
Arenosetella  s p p . , 107 

f is s i l is ,  108, 109

A renosetella
germ anica, 108, 109, 110 

Ascolaim us, 66 
Atrochromadora, 62 

dissoluta, 63 
m icrolaim a, 63 
obscura, 63 
parva, 63 

Axonolaimidae, 66 
Axonolaiminae, 66 
Axonolaimus, 66, 68 

antarcticus, 68 
arcuatus, 68 
demani, 68 
diegoensis, 68 
f ilifo rm is, 68 
f ilip jev i, 68 
in terrogativus , 69 
leptosoma, 69 
lim alis, 69 
longisetosus, 68 
odontophoroides, 68 
paraspinosus, 68 
ponticus, 68
schuurmans-stekhoveni, 68 
setosus, 68 
spinosus, 68 
ste in eri, 69 
su bsim ilis, 68 
tenuicollis, 68 
typicus, 68 
tyrrhenicus, 68 
villosus, 68
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Bathylaimus, 73 
au stra lis , 73, 74 
bicoronatus, 73, 74, 101, 102 
ta rs io ides, 73, 74, 101, 102 

B iarm ifer, 35, 36 
cochleatus, 36 
g ibber, 36, 101, 102 

Boccardia  s p . , 105, 106 
Bulbamphiascus im us, 107

Calliopius laeviusculus, 112, 113 
Calyptronem a, 33 

eberthi, 33
m axweberi, 33, 101, 102, 103 
pachyderm a, 34 

Ceramonema, 45 
carinatum, 45 
pisanum, 45 

C eram onem atinae, 45 
C helifera, 112 
Choniolaimus, 35, 36

macrodentatus, 37, 101, 102 
papillatus, 35 

Chromadora, 59, 63 
nudicapitata, 59 
suilla, 54
undecimpapillata, 59 

Chromadorella, 61 
edmondsoni, 61, 62 
galeata, 61 
m ytilicola, 61 

C hrom adoridae, 53 
Chromadorina, 63 

germ anica, 59, 101, 102, 103 
Chromadorita, 61 

chitwoodi, 54 
crassa , 54 
tentabunda, 54 

Chromadoropsis, 62 
parva, 63 

Chromagaster latilaim a, 79 
Chromaspirina, 46 

pellita , 46 
spinulosa, 46 

Cobbia, 82 
dentata, 82 
mawsoni, 82 
scutata, 83

Cobbia 
trefusiaeform is, 82 
triodonta, 83 
truncata, 83, 101, 102 
urinator, 82, 83, 101, 102 

Com esom atidae, 64 
Copepoda, 107
Corophium salm onis, 112, 113 
Craspodema, 34 
Cum acea, l i i  
Cumella vulgaris, l i i ,  112 
Cyatholaimidae, 34 
Cyatholaimus, 38 

dentatus, 39 
ocellatus, 38 

Cylindrolaim inae, 72 
Cylindrotheristus, 89 
Cypridina squamosa, 110 
Cytheridea papillosa, 110, l i i  
Cytherois v itrea , 110, l i i  
Cytherura gibba, 110, l i i ,  116

Dactylopodia g lacia lis , 107, 108, 
109

Dactylopodia tisboides, 107 
Daptonema, 88 
D esm odoridae, 45 
Desmolaimus, 76 

elongatus, 76
fennicus, 76, 101, 102, 104 
longicaudatus, 76 
zeelandicus, 76
zeelandicus v a r . americanus, 76 
zosterae , 76 

D iastylopsis tenuis, l i i  
Dolicholaimus benepapillosus, 23, 

101, 102, 103 
Dorvillea g ra c ilis , 105, 106

Ectinosoma s p p . , 107 
finm archicum , 108, 109 
gothiceps, 107, 108, 109, 110 
m elaniceps, 107, 108, 109 
normani, 107, 108, 109 
propinquum, 107, 110 

Eleutherolaimus, 77, 78, 79 
s p p . , 103
obtusicaudatus, 77, 78, 101, 102
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Eleutherolaimus
stenosom a, 77, 101, 102, 103 

Enchelidiidae, 29 
"Enchelidium "-like d1, 33 
Enhydrosoma n. s p . , 107, 108, 109 
Enoplidae, 8
Enoploides, 9, 16, 18, 20 

brunettii, 20 
harpax, 21, 101, 102 
murmanicus, 18 
pellucidus, 18 

Enoplolaimus, 12, 14, 16, 19, 21, 
103
caput medusae, 19 
derjugini, 12
lenunculus, 12, 13, 101, 102 
litora lis, 12, 13 
paralitora lis, 12, 13, 101, 102 
propinquus, 12, 14 
subterraneus, 19 
zosterae, 12 

Enoplus, 9, 21 
behringicus, 9, 10 
para litto ra lis, 10 
velatus, 9, 10, 101, 102 

Epacanthion, 18 
Eteone sp . , 106 ,
Eumorpholaimus, 78, 79 

chesapeakensis, 78 
digiticaudatus, 79 
longicaudatus, 79 
longisetosus, 78 
parasabulicolus, 78 
sabulicolus, 78 

Eurystomina, 29, 31
repanda, 30, 31, 101, 102 

Exosphaeroma oregonensis, 112, 
113

Filipjevinema, 78, 79 
cylindricaudatus, 79 
doliolum, 79, 80, 101, 102 
latilaim us, 79 
longicaudatus, 79 
norvegicus, 79

Gammanema, 44 
cancellatum, 44

Gammanema 
conicauda, 44
fero x , 44, 101, 102, 103, 104 

G astro tricha, 104 
Glycinde p ic ta , 105, 106 
Graphonema, 54, 61 

amokuroides, 54, 55 
clivosa, 54, 55, 101, 102 
flaccida , 54, 55, 101, 102 
tentabunda, 54, 55

Harpacticus s p p . , 107 
Harvey johnstonia, 39 
Heterolaophonte

discophora, 108, 109 
litto ra lis , 107, 108, 109, 110 
minuta, 107 
sigm oides, 107 
ström i, 107, 108, 109, 110 

Huntemannia jadensis, 107, 108, 
109, 110, 116 

Hyalacanthion, 9, 18
multipapillatum, 18, 101, 102 
murmanicus, 18 
pellucidus, 18 

Hyale pugetensis, 112 
Hyale s p . , 112, 113 
Hydrozoa, 100
Hypodontolaimus inaequalis, 53, 

101, 102, 103, 104

Ichthyodesmodora, 47 
Ironidae, 23
Ischyrocerus sp . , 112, 113 
Isopoda, 112

Kraspedonema, 34

Laminaria, 5
Laophonte cornuta, 107, 110 

n . s p . , 108, 109 
Latronema, 43, 44 

botulum, 43 
piratica, 43 
se rta ta , 43 

Lauratonema, 7 
adriaticus, 7 
hospitum, 7
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Lauratonema 
mentulatum, 7 
originale, 7 
reductus, 7 
pugiunculus, 7, 8 

L auratonem atidae, 7 
Leptastacus n. s p . , 107, 108, 109 
Leptochelia dubia, 112, 113, 114 
Leptocythere tenere, 110, l i i  
Leptogastrella, 84 
Leptosom atidae, 7 
Linhomoeidae, 75, 79 
Linhomoeus, 80 

brevisetosus, 80 
buculentus, 80, 81, 101, 102 
undulatus, 80, 101, 102 

Longicyatholaimus, 37 
lineatus, 34
quadriseta, 37, 101, 102, 103

M acrodasys cunctatus, 104, 105 
Mesacanthion, 14, 16 

arcuatilis, 16 
audax, 15 
banalis, 15 
breviseta , 15 
conicus, 15 
cr ice to ides, 14, 17 
diplechma, 15 
ditlevsen i, 15 
hawaiiensis, 14 
hirsutum, 15 
infantilis, 14 
karensis, 15 
longispiculum, 15 
longissim esetosus, 15 
lucifer, 15 
maior, 15 
pacificus, 14 
pa li, 14, 16
pannosum, 15, 17, 101, 102 
ungulatum, 15 
v ir ilis , 14 

Mesacanthoides, 19, 103 
caput medusae, 19 
latignathus, 19 
scu lp tilis, 19 
sinuosus, 19, 101, 102

M esotheristus, 88 
Metacanthonchus, 39 
M etacyatholaimus (?) s g . , 38 
M etadesmolaimus aversivulvae, 89 
Metalinhomoeus se to su s, 75, 101, 

102
Metoncholaimus, 28 

albidus, 28 
antarcticus, 28 
demani, 28 
uvifer, 28, 101, 102 

M icrolaim idae, 50 
M icrolaim us, 50, 52

cochleatus, 50, 51, 101, 102 
com pridus, 50 
crassiceps, 50 
dentatus, 50, 51 
dixiei, 50, 51, 101, 102 
gerlachi, 50 
honestoides, 50 
honestus, 50 
kaurii, 50 
marinus, 50 
m icroseta , 50 
m onstrosus, 50 
oblongilaimus, 50 
pinguis, 50 
pygmaeus, 50 
sensus, 50 
sicarius, 50 
texianus, 50 
undulatus, 50 

M onhysteridae, 82 
Monhystera, 95 

britannica, 95, 96 
disjuncta, 96, 103 
refringens, 95, 96 
refringens  v a r . britannica, 95 

Monoculodes c f . zernovi, 112, 113 
Monoposthia, 48

costata, 48, 49, 101, 102, 103, 
104

Monoposthiinae, 48 
M ytilus, 4, 5

Neochromadora, 56 
appiana, 56, 58, 101, 102 
bicoronata, 56, 58
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Neochromadora 
craspedota, 58 
izhorica, 56 
la tera lis, 56
poecilosom a, 56, 57, 101, 102 
pugilator, 56, 57, 101, 102 
tecta, 56 
trichophora, 56 

Nephthys sp . , 106 
N ereocystis, 5 
N erilla antennata, 104, 105 
Nitocra platypus, 108, 109, 110,

116 
Nudora, 48

arm illata, 48, 101, 102 
lineata, 48 

Nygmatonchus, 59

Odontophora, 66, 68, 69 
axonolaimoides, 70 
litu ifera, 70, 101, 102 
longisetosa, 69
m ercu ria lis, 70, 71, 101, 102 
mucronata, 70, 72, 101, 102 
peritricha, 69, 70, 101, 102, 103 
setosoides, 70 

Oncholaimidae, 24 
Oncholaimium, 27 

oxyuris, 27
vesicarium , 27, 101, 102 

Oncholaimus, 24
apostematus, 24, 26, 101, 102 
brachycercus, 24, 25, 101, 102, 

103
cam pylocercoides, 24, 26, 101, 

102, 103, 104 
cam pylocercus, 24 
m artini, 24, 26, 101, 102 
paralangrunensis, 24 
steinböcki, 24 

Onyx, 47, 103 
rugata, 47, 101, 102 

Ostracoda, 110 
Owenia sp . , 106 
Oxyonchus, 11

culcitatus, 11, 101, 102 
s p . , 12

Pandolaimus sabulicola, 79 
Paracanthonchus, 38, 39 

m icoletzkyi, 39 
mutatus, 39, 40 
quinquepapillatus, 39, 40 
serra tu s, 40, 41, 101, 102 
stateni, 39 
tyrrhenicus, 39 

Paracyatholaimus, 38, 39 
Paradoxostoma pulchellum, 110, 

l i i
Paralaophonte 

hyperborea, 107, 108, 109 
m acera, 107, 108, 109 

Paraleptastacus n. s p . , 107, 108, 
109

Paraleptocaris n .s p . ,  107, 108,
109

Param icrolaim us, 52 
prim us, 52 
sp iru lifer, 52 

Paramonhystera, 84 
(Leptogastrella)

ellip tica , 84, 85, 101, 102,
103

paranormandica, 84 
pellucida, 84, 85 

Pararenosetella g ra c ilis , 107, 108, 
109

Parascolaimus, 66 
tau, 66, 101, 102 
ungulatus, 66, 67, 101, 102 

Paraturbanella in term edia, 104 
Pareurystomina, 30, 31 

acuminatum, 30 
b iseria lis , 31 
filicaudatum, 31 
flagellicaudata, 31 
m icoletzkyi, 31 
pugetensis, 30, 31, 101, 102 
tenuicauda, 31 
tenuissima, 31 
typicum, 30 

Penzancia, 90 
Photis californica, 112, 113 

s p . ,  112, 113 
Podarke n . s p . ,  2, 106
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Polychaeta, 105 
Pomponema, 34, 35 

m irabilis, 34 
segregata, 35 

Pontharpinia s p . , 112, 113 
Prochromadorella, 60, 61 

antarctica, 60 
chitwoodi, 60 
paramucrodonta, 60 
subterranea, 60 
tenuicaudata, 60 
triangularis, 60 

Protodrilus
chaetifer  a ff. , 104, 105 
f la b e llig er , 104 

Protohydra leuckarti, 2, 100, 116 
Pseudobradya robusta, 107, 108, 109 
Pseudosteineria, 86 
Pseudotheristus, 90

Rhabdodemania, 8, 9 
coronata, 9 
illg i, 8, 9 

Rhizotrix curvata, 107, 108, 109 
Rhynchonema, 97 

cinctum, 97, 103 
Rhynchospio c f. arenincola, 105, 

106
R ich tersiinae , 45 
Robertsonia propinqua, 108, 109

Sabatier a, 64, 103
americana, 64, 65, 101, 102,

104
ancudiana, 65
clavicauda, 64, 65, 101, 102 
cupida, 66, 101, 102 
jubata, 64, 101, 102 
paravulgaris, 64 
punctata, 64, 65 
supplicans, 64 
vulgaris, 65 

Scoloplos arm iger, 105, 106 
Seuratiella, 41
Sphaerodorum minutum, 105, 106 
Sphaerolaim idae, 81 
Sphaerolaimus, 81 

kornoensis, 95

Sphaerolaimus
penicillus v ar. pugetensis, 81, 

1 0 1 , 102 
Spilophora pusilla, 54 
Spilophorella paradoxa, 60, 101, 

102, 103 
Spionid la rv a e , 106 
Spirina, 45

laevis, 45, 46, 101, 102, 103, 
104

Steineria, 85 
gerlach i, 85, 86 
param irabilis, 86 
phim ifera, 85, 86, 101, 102 
polychaeta, 86 
punctata, 85 
scopae, 86, 88 

Symplocostoma, 32 
acuta, 32
dissoluta, 32, 101, 102 

Synchelidium  n. s p . , 2, 112, 113

Telepsavus costarum , 5, 6 
Tetranchyroderma pugetensis, 104 
Thalestris rufoviolascens, 107, 

108, 109, 110 
Theristus, 87 

(Cylindrotheristus), 89 
alternus, 89 
aversivulva, 89 
calceolatus, 90 
curvispiculum, 89 
dentatus, 89
ecphygmaticus, 89, 93, 101, 

102
elaboratus, 90 
gyrophorus, 89 
kronöensis, 89, 95, 101, 102, 
~ÏÖ4
longicaudatus, 89 
marylandicus, 89 
naviculivorus, 89 
normandicus, 89, 90 
oxycerca, 89 
oxyuroides, 89 
paraelaboratus, 90 
paranormandicus, 89 
resim u s, 90, 94, 101, 102
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Theristus
(Cylindrotheristus) 

tenuispiculum, 89 
trecuspidatus, 90, 94, 101, 102 

(Daptonema), 88 
curvatus, 88 
filispiculum , 88 
sinuosus, 88, 92, 101, 102 
trichinus, 88 
trichospiculum, 88 
uncinatus, 88, 92, 101, 102 

(M esotheristus), 88 
circum scriptus, 88, 93, 101, 

102
(Penzancia), 90 

biarcospiculum, 90 
hamatus, 90 
inerm is, 90 
m acroflevensis, 90 
maior, 90 
m etaflevensis, 90 
m onstrosus, 90 
param bronensis, 90 
parvulus, 90 

(Pseudosteineria), 86, 88 
anticipans, 88, 92, 101, 102, 

103
coronatus, 88 
metacoronatus, 88 
scopae, 88 

(Pseudotheristus), 90 
microspiculum, 90 

(Theristus), 87 
acer, 87, 91, 101, 102, 103 
diversispiculum , 87 
heterospiculoides, 87 
heterospiculum, 87

Theristus 
(Theristus) 

m odicus, 87, 91, 101, 102 
problem atica, 87 
vüimmeri, 87, 90, 101, 102 

(Trichotheristus), 86 
Trichodorina, 56 
Trichotheristus, 86 
Trileptium, 8, 21, 103 

guttata, 22
iacobinum, 22, 101, 102 
salvadoriense, 21, 22 
subterraneum, 22 

Trilobodrilus nipponicus, 104, 105 
Tripyloides, 75 

g ra c ilis , 75, 101., 102, 103, 104 
im itans, 75, 101, 102 
septentrionalis, 75 

Tripyloididae, 73 
Tubolaimus, 79 
Turbanella 

cornuta, 104, 105 
m ustela, 104

Ulva, 5

Viscosia, 28 
carnleyensis, 29, 101, 102, 103 
hanstromi, 28 
langrunensis, 29 
tumidula, 29, 101, 102

Westwoodilla caecula, 112, 113

X esto lebris  cf. rara, 110, l i i

Zostera, 4, 5, 6, 32
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