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This is a working draft report. Comments and suggestions regarding 

additions or deletions to this key are being solicited to ensure that the 

final publication is at once complete, accurate and useful. For this reason 

permission to cite or reproduce this manuscript in its present form must be 

obtained from M. Lawrence, Department of Fisheries and Oceans, 501 University 

Crescent, Winnipeg, Manitoba, R3T 2N6. 
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ABSTRACT 

The il 1 ustrated taxonomic key presented is to the Tubifi coi des 

{Oligochaeta, Tubificidae) inhabiting Tuktoyaktuk Harbour, Northwest 

Territories. Two species, namely, Tubificoides cuspisetosus Baker and 

Tubificoides pseudogaster {Dahl) are described. The ecology and distribution 

of the family Tubificidae are discussed. 

KEY WORDS: Tubificoides, pseudogaster, cuspisetosus, Tubificidae, 

oligochaete, Tuktoyaktuk Harbour, key, taxonomy, systematics, ecology 
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INTRODUCTION 

There has been a paucity of information on the taxonomy of marine oligo­

chaetes. These animals have often been overlooked or misidentified in sample 

processing. In recent years, however, oligochaetes have been more comprehen­

sively studied and descriptive accounts on· the distribution and biology of 

several species have shown that this group of animals is an important 

ecological component of the benthic fauna (Baker 1980, 1983; Brinkhurst 1980, 

1982, 1984; Brinkhurst and Baker 1979; Brinkhurst et .!!._. 1972; Chapman and 

Brinkhurst 1984; Davis 1974a,b). 

Presented herein is an illustrated taxonomic key to the oligochaete 

species found to inhabit Tuktoyaktuk Harbour, Northwest Territories. The 

intent of the key is to facilitate the ease with which species determinations 

can be made, thereby eliminating the use of out-of-area and obsolete keys re­

sulting in the questionability of species identification. The key presented 

is not intended to include an exhaustive species list for the study area, but 

is a preliminary examination reflecting those specimens obtained in col­

lections from sampling programs conducted in the harbour by the Department of 

Fisheries and Oceans (Winnipeg). Species lists obtained from published and 

unpublished literature did not provide additional oligochaete species since 

investigators did not key the animals lower than class. This key will be up­

dated in future studies to include specimens from present and possibly future 

sampling programs being conducted in the harbour, thus eventually providing an 

exhaustive and thorough examination of all the oligochaete species inhabiting 

the harbour. 



2 

SITE DESCRIPTION: TUKTOYAKTUK HARBOUR, N.W.T. 

Tuktoyaktuk Harbour (133°W, 69°N) is situated on the eastern edge of the 

MacKenzie River Delta. The harbour is approximately 6.5 km long and 1.8 km 

wide (Bond 1982). The maximum recorded depth is 26 m, but the common depth 
. ' 

encountered in the harbour is 10 m (Barber 1968) prior to recent dredging 

operations; the bottom sediment is predominantly si 1 t-cl ay (Thomas et al. 

1981). 

Two narrow channels, the eastern and western entrance, at the harbour 

mouth maintain a seaward connection. The surface waters of the harbour are 

influenced by the Mackenzie River outflow, resulting in highly variable 

salinity fluctuations culminating in a sharp halocline, separating upper and 

deeper waters. Surface waters are al so influenced by runoff from the three 

L 
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major inlets, Freshwater Creek, Mayogiak Inlet, and Reindeer Creek. Barber LJ 
(1968) suggests that introduced ground water may also influence the salinity 

of the harbour waters. The upper water salinity ranges from 1 .g.L-1 to 13.7 

g.L-1 in the summer months, while in deep waters it exceeds 30 g.L-1 (Bond 

1982). The surface water temperature ranges up to 15°C in summer and averages 

0°C in winter while the. bottom temperature ranges from 0°C in summer to -0.5°C 

in winter (Bond 1982). Tides in the harbour are semi-diurnal (Dahler 1964). 
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METHODOLOGY 

COLLECTION, PRESERVATION AND PREPARATION 

Oligochaetes may be collected qualitatively by hand-picking and dip­

netti ng, and quantitatively by dredge, core, or bottom grab sampling. Dahl 

( 1960) recommends a bottom grab sampler and a mi crocorer to obtain a repre­

sentative sample. 01 igochaetes are then removed from the sediment by sieving 

and manual sorting techniques. 

Great care should be taken in sieving samples. The use of a fine sieve 

(No. 60 mesh) is recommended ( Chekanovskaya 1962). A too vigorous agitation 

may break specimens or damage those anatomical features required for species 

identification. 

Oligochaetes should first be placed in a narcotizing agent to avoid \ 

muscular contraction, making anatomical work difficult if not impossible. 

Specimens are narcotized in O.Ol5% propylene phenoxetol, fixed in a 5-10% 

formaldehyde solution for 48 hours, and then stored in 70% ethanol (Cook and 

Brinkhurst 1975). Other suitable narcotizing agents include chloretone, 

chloroform vapors, magnesium sulphate, and 2% hydrxylamine ·hydrochloride 

(Pennak 1978). Better fixatives for valuable or rare species are mixtures of 

Zenker's, Bouin's, or Carnoy's fluid (Chekanovskaya 1962). 

The external anatomy of tubificids is examined in a whole mount prepara­

tion of the specimen. In the preparation of temporary or permanent slide 

mounts, the specimen 1 s pl aced on its side, revealing both the ventral and 

dorsal fascicles. ·Temporary mounts are made in Amman's lactophenol (one part 

carbolic acid, one part lactic acid, one part water, two parts glycerol) 

( Brinkhurst 1978). Permanent mounts ·are prepared using Turtox CMCP-9AF or 
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CMC-10 mounting medium and the cover slips are ringed with Glyceel (Gurr 

product) to prevent evaporation of the medium (Brinkhurst 1978). Specimens 

can also be permanently mounted in Canada balsam (Baker 1983). 

The genera of the family Tubificidae are identified by the structure of 

the male genital system which is not visible in whole mounts. The genitalia 

are mounted whole or prepared for hi stol ogi cal sec ti oni ng using convention al . 

histological methods. 
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TAXONOMIC CRITERIA 

In the family Tubi fici dae, taxonomic charact.ers of importance are the 

number, form, and detailed structure of the setae, and the morphology and 

arrangement of the male genitalia and spennathe~a (Cook and Brinkhurst 1975). 

SETAE: Plate I, Fig. 1 a, b, c 

The chitinoid setae are located symmetrically in two· dorsolateral and 

two ventrolateral fascicles in each segment, except segment I. Simple­

pointed, bidentate, and pectinate setae are sigmoid bearing a nodul us. The 

bidentate seta diverges distally to a distal and proximal denticle which may 

or may not be of equal length. The pectinate seta has a number of slender, 

secondary denticles between the distal and proximal denticle. The hair seta 

has an elongated, slender, simple-pointed shaft without.a nodulus. The number 

of seta and the decrease in number per fascicle posteriorly are taxonomically 

important. 

MALE GENITALIA: Plate I, Fig. 2 

The male genitalia (paired structure) consists of testis located on the 

posterior interface of septum 10/11, on the anterior face of which are located 

the en i ~ted sperm funnel which collect and conduct the sperm to the vas 

deferens and then to the atrium. The atrium terminates in a true penis or 

pseudopenis. A glandular prostate gland is attached to the atrium by a short 

stalk. The true penis may or may not have a cuticular sheath, .the shape and 

size being taxonomically important. The spermatheca 1 ocated in segment X 

receives and stores the sperm. 
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SYSTEMATIC RESUME 

Distinguishing characteristics are: metamerism; coelomic fluid 

functioning as a hydraulic skeleton; straight digestive tract; digestion is 

extracellular; excretion by means of nephridia; closed blood vascular system; 

nervous system consists of a brain, pair of anterior connectives surrounding 

the gut, and a long double or single ventral nerve cord .with ganglionic 

swellings and lateral nerves in each segment. 

CLASS CLITELLATA 

Hermaphroditic reproductive system; cl i tell um present; cocoon 

development; parapodia absent; setae occurring in fascicles; with or with­

out hair seta; with or without eyes and/or oral suckers. 

SUBCLASS OLIGOCHAETA 

Oral suckers absent; maximum of two pairs of testis anterior to the 

paired ovary; protandrous; coelom spacious. 

ORDER HAPLOTAXIDA 

Male sp~rm funnel at least one segment in front of its gonopore. 

SUBORDER TUBIFICINA 

One pair of testis and ovary; clitellum one cell thick, fascicles 

containing many setae. 
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FAMILY TUBIFICIDAE 

Asexual reproduction uncommon; spermathecae in segment X; male 

gonopore on segment XI; eyes lacking; body length greater than 2 cm; 

inhabiting freshwater, estuarine, and saltwater. 

GENUS TUBIFICOIDES 

Cuti cul ar penis sheath; sperm as spermatozeugma in the 

spermatheca; inhabiting brackish or marine waters. 

SPECIES 

Tubificoides cuspisetosus Baker 1983 

Tubificoides pseudogaster (Dahl 1960) 
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KEY TO THE TUBIFICOIDES INHABITING TUKTOYAKTUK HARBOUR, N.W.T. 

Tubificoides 

Anterior fascicles with bifid, 
3-4 simple-pointed, and hair 
setae; penis sheath elongate, 
slender with distal tip slightly 
flared •.....•..•................•.•.•.......• T. cuspisetosus Baker 

TPl ate n) 

Anterior fascicles with bifid 
seta only; penis sheath thimble 
shaped or cylindrical .•.....••..•............ T. pseudogaster (Dahl) 

TPlates III, IV) 

Tubificoides cuspisetosus Baker 1983 Plate II, 

Holotype USNM 079839 Figs. 3, 4, 5 

L. 10-14 nnn, 39-67 segments. Prostomium bluntly conical, small papilla 

may be present at apex, slightly shorter than broad at peristomium. Clitellum 

. width 500-560 ~m (fixed whole mounts). Anterior dorsal fascicle contains 2-4 

short hair setae and 2-4 bifid setae (to segments VI or VII). Bifid setae 

have both the dorsal and proximal denticle of equal length. Posterior dorsal 

fascicle contains 3-4 short hair setae and 3-4 sharply, simple-pointed setae 

(from segments VI (VII)). The hair setae are smooth. Anterior ventral 
•' 

fascicle contains 4-5 (6-7) bifid setae (to segments VI (VII)). Posterior 

ventral fascicle contains 3-4 (5) simple-pointed setae (from segments VI 

(VII)). Ventral· setae absent in segment XI. Genital setae are lacking. 

Male genitalia (structures paired) consists of a sperm funnel with lips 

of equal length; vas deferens 18-22 ,um wide with ciliated lumen and thin 

walls, approximately 1500 ,um long; vas deferens joins atrium subapically below 
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the swollen head opposite to entrance of stalked prostate gland. Atrium is 

cylindrical: 275-320 µm long to base of penis sheath, and is tripartite; a 

swollen head, 54-62 ,um wide, a mid tubular section, 47-63 µm. wide, and a 

distal terminus. The atrium terminates in a true penis. The cuticular penis 

sheath is elongate and slender with the distal tip slightly flared; sheath is 

75-100 µm long, 27-54 µm wide at base, and 17-27 µm wide ~pically. The penis 

is enclosed in a short, muscular penial sac. Spermatheca (paired structure) 

'has a slightly bulbous base, 37-50 µm wide, and a narrow duct, 20-~5 µm wi~e, 

leading to the ampulla which extends anteriorly to segment IX or posteriorly 

to segment XI. Spermathecal apertures are located ·in segment X. Spermato­

zeugmata are long and vermiform. 

Reference: Baker 1983 

Distribution: T. cuspisetosus inhabits marine subtidal waters, 3-125 m deep. 

Distributional records include the .Beaufort Sea, Alaskan and Norwegian waters. 

Tubificoides (= Limnodrilus) pseudogaster (Dahl 1960) 

Lectotype ZMC 

Pl ates II. I , IV 

Figs. 6, 7, 8, 9 

L. 7 .8 mm, 51 ·segments. Prostomium bluntly coni<;:al, slightly shorter 

than broad at peristomium. Clitellum not observed (Baker 1980), however, Dahl 

(1960) found that it was poorly developed in segments X-XI. Anterior fascicle 

contains 3-5 bifid setae, posterior fascicle only two. Two setae per 

fascicle, from segment XI, are found both dorsally a.nd ventrally. Distal 

denticle of bifid setae may be slightly longer than proximal denticle. Setal 
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length up to 60 µm at segment VI and up to 70 µm at segment IX. Setal length 

decreases posteriorly to 50 µm. Ventral setae absent in segment XL Hair, 

simple-pointed, and genital setae are lacking. 

An enlarged· intestinal section is found in segment IX. The intestinal 

walls are thickened dorsally and laterally and a glandular structure is 

present, hence the name pseudogaster, pseudo ·= false, gaster = stomach. 

· Male genitalia (structures paired) consists of large flattened sperm 

funnel protruding into segment X; vas deferens, long and narrow, ranging from 

16.7-17 .2 .um wide, enters the atrium opposit~ to the prostate gland. The 
/ 

atrium is tripartite; a glandular swollen head, a mid-tubular section, .and a 

distal terminus. The atrium terminates in a true penis with a cuticular 

sheath slightly cone-shaped enclosed in a deep penial sac. Spermatheca 

(paired structure) has a small distal ampullae and a long duct, 300 ..um long 

with ducts accounting for 225 ,um. Spermathecal apertures are 1 ateral in 

position in segment X. 

Specimens of T. pseudogaster show variations in the structure of the 

cuticular penis sheath, suggesting that this species exists as a series of 

morphotypes_(Baker 1983). The cuticular penis sheath varies from a cylindric­

al or slightly cone shaped sheath from specimens collected at site Victoria A, 

British Columbia, to a~ elongate, thimble shape at site Victoria B (Fig. 10) 

(Brinkhurst .and Baker 1979). Penis sheath lengths range from 67-127 ,Alm 

(Victoria A) to 107~147 µm (Victoria B) (Brinkhurst and Bak~r 1979). 

References: Dahl 1960; Brinkhurst and Baker 1979; Baker 1980, 1983. 

Distribution: T. pseudogaster inhabits mud, sand, and clay substrata. Distri-
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butional records include the western coast of North America, Canadian arctic, 

and northern European waters. 

Cocoon Formation 

Cocoon formation commences in the clitellum where the clitellar glands 

secrete the wall of the cocoon and albumin in which the eggs are deposited 

(Brinkhurst and Jamieson 1971). Cocoons obtained for Tubificoides sp. from 

Tuktoyaktuk Harbour are ovoid with a posterior tubular outgrowth and a more 

pronounced anterior one (Plate IV, Fig. 10). The cocoon contains from 2-3 

eggs and averages 0.87 l11TI long. 
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ECOLOGY: TUBIFICIDAE 

I 

Tubificids inhabit freshwater, estuarine, and saltwater colonizing a 

wide variety of substrata (Brinkhurst 1963a). They can burrow into the bottom 

sediments up to 35 cm, although 95% are found in the upper 16 cm and 74% in 

the upper 8 cm (Davis 1974a,b). Core' samples analyzed have indicated that 

tubificids coexist vertically and horizontally in the substratum (Brinkhurst 

and Chua 1969). Tubificids may be food specialists through selective 

ingestion and/or digestion, thus raising their assimilation efficiency by 

feeding on preferred foods (Brinkhurst et!!_. 1972). 

The dense populations of tubificids· in lake bottoms, virtually due to 

the. exclusion of polychaetes, are believed to influence the stratigraphy and 

bioturbation mainly by subsurface ingestion of sediment and surface egestion 

(Diaz 1980). Studies undertaken in the Toronto Harbour have shown that the 

top 4-6 cm of sediment was overturned by tubificids up to 12 times per year, 

resulting ·in the regeneration of nutrients (Appleby and Brinkhurst 1970). 

Tubiflcids inhabiting stagnant mud lake bottoms, in particular those in 

organically polluted environments, appear able to tolerate relatively low 

oxygen levels and for short periods of time anoxic c·onditions (Barnes 1974). 
·, 

However, Chapman and Brinkhurst (1984) have indicated that tubificids show an 

enhanced survival to toxicants but not to anoxia. 

Giere ( 197-5) concluded that contrary to freshwater ol i gochaetes marine 

species, al though utilized by primary carnivores, are only of mi nor trophic 

importance. In areas where marine oligochaetes dominate in number over poly­

chaetes, they may be of importance in the trophic dynamics. 
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PLATES 
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l: ABBREVIATIONS USED IN PLATES 

~. AT atrium l: 
CL cl itell um L cs cuticular penis sheath 

DD distal denticle l: DS dorsolateral setae 

FG female gonopore l: MG male gonopore 

N nodulus 
LJ 

0 ovary 

OS ovisac ~ 
p penis 

PD proximal denticle LJ 
PR prostate gland 

PRO prostomium LJ 
PS penial sac 

SD secondary denticle ~ 
SF sperm funnel 

SP spermatheca ~ 
SPA spermathecal ap_erture 

SV1 anterior seminal vesicle LJ 
SV2 posterior seminal vesicle 

LJ T testis 

VA Victoria Site A 

~ VB Victoria Site B 

VD vas def erens 
LJ vs ventral ateral setae 

~ 
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b) 

Plate I 

SD 

c) 

Fig. 1. Comparison of setal shapes. (a) seta, sigmoid; 
(b) seta, bifid; (c) seta, pectinate. 

SPA SF MG 

Fig. 2. Taxonomic characteristics of the family Tubificidae. 
(modified from Brinkhurst 1982). 



10 µm 

Fig. 3. Tubificoides 
cuspisetosus Baker, dorsal 
bifid seta.(after Baker 1983). 

x: 

16 
Plate II 

50 )-lffi 

Fig. 4. Tubificoides 
cuspisetoius Baker, cuticular 
penis sheath.(after Baker 1983). 

n 

Fig. 5. Tubificoides cuspisetosus Baker, lateral view of 
the male ~enitalia in segments X and XI (modified from 
Baker 1983). 
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25 µm 
Plate III 

~a) ~b) 

Fig. 6. Tubificoides pseudogaster 
(Dahl), (a) dorsal bif id seta of 
segment III, (b) ventral bifid seta 
of segment VII (after Baker 1980). 

.x 

Fig. 7. Tubificoides pseudogaster (Dahl), lateral view of the 
male genitalia in segments X and XI. Note: atrium has folded 
over itself, detail is reduced (modified from Baker 1980). 

n 
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P AT 

Plate IV 

50 )Jffi 

Fig. 8. Tubificoides pseudogaster (Dahl) 
1 . ' ateral view of the male ·genitalia in 
segment XI (modified from Baker 1980). 

·-fl .. . . -

-VA/ 

.·~ t7 
Fig. 9. Tubificoides pseudogaster (Dahl), cuticular 

penis sheaths (redrawn from Brinkhurst and Baker 1979). 

0.87 mm 

Fig. 10. Cocoon of Tubificoides sp. 
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GLOSSARY 

BIFID. Forked, divided into two denticles. 

CLITELLUM. A swollen glandular region in the anterior region, segments X to 
XII or XII I. 

FASCICLE. A group, cluster, or compact bundle. 

HOLOTYPE. The single specimen taken as 11 the type 11 by the original author of a 
species. 

LECTOTYPE. A specimen, selected from a syntypi c series,. subsequent to the 
original description, to serve as holotype. 

NODULUS. A swelling in the midsection of a seta, to which the muscles are 
attached. 

PECTINATE. Bearing fine comblike setae or denticles. 

PERISTOMIUM. The segment or segments behind the head and surrounding the 
mouth. 

PROSTOMIUM. The. portion of the head which projects forward and overhangs the 
mouth. 

PSEUDOPENIS. A temporary structure produced by the evagination of the distal 
terminus of the atrium. 

SPERMATHECA. An evagination of the body wall consisting of a narrow tubular 
duct and storage ampul la. The spermatheca receives and stores the 
sperm. 

SPERMATOZEUGMA pl. spermatozeugmata. Organized bundles of sperm found in the 
atrium prior to copulation and in the spermatheca following copula­
tion. Generally consists of an inner lumen surrounded with sperm 
heads oriented inward and sperm tails radiating outward. 

TRUE PENIS. A permanent structure. A tubular or conical projection of the 
atrium terminus into the pen~al sac. 

USNM. United States National Museum. 

VERMIFORM. Shaped like a worm. 

ZMC. Zoological Museum, University of Copenhagen. 
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ADDENDUM: A Taxonomic Key to the Tubificoides (Oligochaeta, Tubificidae) 

Inhabiting Tuktoyaktuk Harbour, Northwest Territories. 

R.E. Korczynski 

Since the completion of this key, two additional oligochaete species have been 

found to occur in the benthos of Tuktoyaktuk Harbour, these being Tubificoides 

crenacol eus and some belonging to the Tubificoi des di azi /Tubi ficoi des maureri 

. complex. These species will be encorporated in a future updated version of 

this key to be produced in the near future. 
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