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Most common taxa in SCB (Lineidae, Baseodiscidae) with cephalic slit or shallow furrow; 
Internal musculature of 3 layers (outer longitudinal muscle, middle circular, and inner 
longitudinal muscle); dermis often thickened; CSO often present. 

dermis layer 



Heteronemertea: Cerebratulus 
Neurocord Cells within lateral nerve chord 

longitudinal 

circular 

neuro-cord cells 

Photos by B. Ferraro 



Lineus bilineatus 

One of the more common Lineids typically with greenish-olive background color, whitened anterior margin of head, and 
white mid-dorsal stripe. The head is often bluntly squared to gently rounded, and the cephalic slits are typically narrow 
and smooth. Caudal cirrus absent.  L. bilineatus is reported from all shelf depths. 

Dorsal stripe may be faded 
and barely visible except in 
posterior portion of body 

Caudal cirrus absent 

Dorsal head patch and 
dorsal longitudinal line 



Lineus flavescens 

Lineus flavescens

Dean and I are calling the following animal Lineus flavescens. It may, or may not be
this species, but for the moment the name acts as a place holder in the event we are
discovered to be incorrect in our taxonomy.
This is a farily non-descript Lineus with the exception that it has 2 large, black eyes
which can be seen without clearing (if one looks carefully). The color pattern can vary
from non-color (as seen below), to a rosey/ruddy color. Additionally the head shape is
distinctive in a subtle, “gestalt” way that becomes recognizeable after seeing numer-
ous specimens. The head appears relatively flat and almost truncated.  To date it has
been found at  I-16, in 27m of water, coarse sediments (CSD, ITP monitoring). Please
keep an eye out for it as it would be relatively easy to over-look if moving quickly
through a sample.
Note of cautionNote of cautionNote of cautionNote of cautionNote of caution - Upon review of the specimens, I found to my chagrin that the eyes
had faded on most of the animals. It has been approximately 1 year since the sample
date. Therefore, a counting protocol needs to be established: Only count animals with
an obvious (can be faint but still visible upon manipulation of the specimen) pair of
eyes as L. flavescens.
Due to the faded nature of the eyes, the following images have been “enhanced” in
Photoshop to give a better idea of the size and location of the eyes.

- M. Lilly 8-06

Photo courtesy of M. Lilly 

Tip of head somewhat flattened, anterior margin often paler than the 
rest of the body; cephalic slit present; 3 to 7 ocelli (eyes) present 
with anterior most pair dark, and larger than the rest – often 
distinctive even without clearing; cirrus absent; background color 
often yellow to light brown 



Lineidae sp Hyp1 

Photo courtesy of M. Lilly 

Lineidae sp. HYP1 
oup: Nemertea: Anopla 
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DIAGNOSTIC CHARACTERS: 
1. Body of uniform width, becoming thinner posteriorly (largest specimen 23mm x 0.6mm) 
2. Anterior edge of head not pigmented, posteriorly grayish-green to light red dorsal coloration, ventrum 

creme 
3. anterior border of head with indention in center 
4. Cephalic slits not deep, reach to anterior edge of mouth 

5. eyes visible uncleared; two large crescentic to tear-drop shaped eyes along anterior edge of head 

RELATED SPECIES AND CHARACTER DIFFERENCES: 

DEPTH RANGE: 15 meters 

DISTRIBUTION: Santa Monica Bay; fine to medium sands; found within mid-core of Diopatra tube 



Lineus pictifrons 

Photo courtesy of T. Phillips 

Tip of head white, often 
continuing along margin of 
cephalic slit; white rings 
present against darker 
background color 

Cephalic slit 

Tip of head white 



Lineus pictifrons 

Photo courtesy of L. Harris 



Cerebratulus ?marginatus 
Recognized by the smaller, less muscular mouth (i.e., absence of ribbing along margin of mouth), more 
flattened lateral margins, particularly posteriorly, that are also distinctly lighter than the buff 
background color of the body. 
Confirmation should include validating the presence of neurochord cells within the lateral nerve cord. 
These are best viewed in anterior cross-sections.  
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cirrus Flattened lateral margins 
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mouth 



Cerebratulus ?californiensis 
C. californiensis is recognized by a large, muscular mouth, where the muscular nature of the mouth is 
indicated by the ribbed margin, particularly along the posterior margin.  It also has more rounded lateral 
margins, and a uniform body color (i.e., does not have distinctly white lateral margins posteriorly).  

LNC 
LNC from 
Cerebratulus 
with neuro-
cord cells 

Large, strong, 
muscular mouth 
with posterior 
ribbing 

cirrus 

Lateral margins 
generally 
rounded, not 
lighter in color 



Specimen from Goleta Station B4, 2006. 

Cerebratulus albifrons 
Pigment spots 

Cephalic slit, large, wide, thick 
and often gaping 

Coloration of Cerebratulus albifrons, C. 
montgomeryi and Micrura wilsoni are similar. 
X-section may be required to view presence of 
neurocord cells in larger specimens. Micrura 
typically do not have an expanded anterior/
head region as seen in Cerebratulus. 

Body broadened anteriorly, head spatulate, posteriorly flattened 



Cerebratulus lineatus 
Specimens from Avalon 

Photo courtesy of T. 
Phillips 

Longitudinally oriented pigment stripes 
typical. 

Cephalic slit 



Maculaura alaskensis Cmplx 
Micrura and Maculaura can be distinguished from Cerebratulus by the less robust, shorter 
& shallower cephalic slit and a smaller, smooth, less muscular mouth, rounded head and the 
absence of neurochord cells within the lateral nerve cord. 

Maculaura alaskensis: Body generally uniform in width, rounded 
throughout or narrowed posteriorly, typically smooth but may also be 
wrinkled; head not set-off by difference in color; body often ochra to 
brownish coloration, and uniform; cephalic slit narrow, smooth. Cirrus 
present, often thin. (formally Micrura alaskensis) See Hiebert and 
Maslakova 2015 for discussion of this species. 

Images by CA Phillips 
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Maculaura alaskensis Cmplx 
Left images from Hiebert, T. C. & Maslakova, S. 2015: TOP: A) entire body o f non-type 
specimen; B) anterior and posterior ends of same individual as (A), relaxed in MgCl2. 
BOTTOM: Cross-section through intestinal region. 

Revision of Micrura alaskensis Coe, 1901 623

cutis to the OLM is gradual and visible only by the presence 
of gland cells that are confined to the cutis anteriorly and 
extend into the OLM immediately anterior and posterior to 

the mouth (compare Fig. 5A with 5C, E). 
The OLM is slightly thinner than the inner 
longitudinal muscle layer (ILM, e.g. Fig. 
5E), but the two layers are of equal thick-
ness in the intestinal region where the cir-
cular musculature (CM) is thickest (Fig. 
5F). The thick esophageal circular muscle 
layer (1/2 as thick as body wall CM 
reported by Coe (1901) was not observed.

Proboscis and rhynchocoel. The 
rhynchocoel opening is slightly subtermi-
nal (ventral); proboscis is long and coiled. 
The rhynchocoel musculature under the 
vascular plug is not interwoven with body 
wall musculature. The proboscis consists 
of four distinct muscle layers including 
inner (endothelial) circular, longitudinal, 
diagonal, and outer circular; two thin mus-
cle crosses were observed in confocal 
sections (A. Chernyshev, personal com-
munication). The proboscis epithelium 
sits atop a thin layer of extracellular 
matrix; glandular ridge present and with 
red-staining gland cells (Fig. 5E, H).

Digestive system. The mouth is situ-
ated ventrally. The opening is a short 
(80 µm), thin slit that begins immediately 
posterior to the cephalic slits. Just ante-
rior to the mouth opening, gland cells that 
open into the foregut (“accessory buccal 
glands”, following Coe’s terminology), 
become apparent ventrally (Fig. 5D) and 
remain prominent throughout the anterior 
esophageal region. At least two types of 
gland cells are associated with foregut 
epithelium, one staining orange-red and 
the other staining purple, and, at times, 
their bodies may extend into the OLM 
(Fig. 5D). The foregut is densely ciliated, 
folded and packed with gland cells. The 
transition from foregut to intestine is grad-
ual. Intestinal diverticula are not 
branched. Short, unbranched hindgut 
opens via a ventral anus anterior to the 
caudal cirrus.

Excretory system. Relatively large 
nephridia are found 5 mm from the ante-
rior tip (Fig. 5E) and extend as canals 
before opening to the outside via two 
dorso-lateral nephridiopores, one on each 
side (Fig. 5G) near the transition between 
foregut and intestine.

Vascular system. Two conspicuous 
lateral blood vessels flank the rhynchoc-
oel, and a dorsal blood vessel is situated 
within the ventral wall of the rhynchocoel 
for the length of the foregut. The mid-dor-
sal blood vessel enters the rhynchocoel 

near the brain and forms a single ventral vascular plug. Two 
lateral cephalic blood lacunae are connected anteriorly via 
an anastomosing lacuna and, at the level of the brain com-

Fig. 4. External appearance of live adults in Maculaura gen. nov. (A, B) Maculaura 
alaskensis (Coe, 1901) comb. nov.: (A) entire body of non-type specimen; (B) anterior and 
posterior ends of same individual as (A), relaxed in MgCl2. (C–F) Maculaura aquilonia sp. 
nov., two different specimens: (C) paratype, entire body; (D) magnification of head, same 
individual as (C), relaxed in MgCl2; (E) magnification of tail, same individual as (C), 
relaxed in MgCl2; (F) reproductive male (topogenetype specimen) with testes visible 
through the body wall (arrowhead), with magnification of head in upper-right inset. (G–J)
Maculaura cerebrosa sp. nov.: (G) non-type specimen, showing the distinctly pink brain 
(indicated by arrowheads); (H) reproductive female (non-type specimen) with ovaries 
(indicated by arrowhead) visible through the body wall; (I) head of a relaxed (topogene-
type) individual; (J) tail, same individual as (I). (K) Maculaura magna sp. nov., body of 
holotype and close-up of anterior and posterior of the same individual after relaxation in 
MgCl2 (upper right insets); the background has been removed using Adobe Photoshop to 
emphasize the body color; bottom left inset shows the same individual on original back-
ground. (L–Q) Maculaura oregonensis sp. nov.: (L–O) body and anterior of holotype; note 
coiled proboscis visible through the anterior body wall (O); (P–Q) anterior and posterior of 
relaxed individual. Scale bars: 5.0 mm (K and left inset), 1.0 mm (A, C, F, G, H, K, L, O), 
and 0.5 mm (B, D, E, F inset, I, J, K insets, M, N, P, Q). Topogenetypes are associated 
with specimens pictured in F, I, J.

T. C. Hiebert and S. Maslakova624

Fig. 5. Maculaura alaskensis (Coe, 1901) comb. nov., # 1282106 (neotype specimen), photomicrographs of transverse sections: (A) brain; 
(B) left cephalic slit; (C, D) gland cells in ventral longitudinal musculature anterior to mouth opening; note four distinct gland cell types, two in the 
cutis and two foregut (arrowheads, C); (E) nephridial collecting tubule (arrowhead) in intestinal region; (F) body-wall inner circular muscle layer 
in intestinal region; (G) nephridiocanal; (H) ovary; note several oocytes and nuclei (arrowhead). Abbreviations: cm, circular musculature; cu, 
cutis; de, dermis; dg, dorsal ganglion; ep, epidermis; ln, lateral nerve; vc, ventral commissure. Scale bars: 100 µm.



Micrura wilsoni 

Specimen from LACSD Station 6C, 2011. 

Photos courtesy of T. Phillips 

Body generally uniform in width; head set-off from dark body, often 
with pigment spots; white coloration does not necessarily continue 
along cephalic slit. Cephalic slit narrow, smooth. Cirrus present 



Baseodiscus delineatus 

Specimens from San Diego Bay 

Photo courtesy of T. 
Phillips 

Valenciniidae are recognized by their typical heteronemertean 
musculature and absence of a  cephalic groove, though they are 
sometimes apparent as a barely visible as shallow furrow or whitish 
line. They are also recognized by a thickened epidermis and 2-layered 
proboscis.  

Cleared specimen showing eyes 

B. delineatus has longitudinal pigment lines and eyes along 
each side of the head. 



Baseodiscus punnetti 

Photos courtesy of T. Phillips 

Specimen from Avalon, 42 m 

Eyes visible in 
uncleared 
specimens 

B. punnetti has a pigment patch on the head with multiple 
eyes along each side of the head. 

Dorsal pigment 
patch 



Baseodiscus princeps 

Photos courtesy of T. Phillips 

Head  

B. princeps is often thickened, yellowish, and dotted with irregularly spaced, small 
dark red or brown spots that sometimes coalesce to form broad patches. Six to 10 
eyes visible on each side of the head upon clearing. 



Zygeupolia rubens 

Sharply tapered anterior end; cephalic slit/depression 
absent; caudal cirrus present. Anterior end often 
highly contracted making CSO difficult to see. Typical 
heteronemertean musculature. Most often found in 
sandy substrates. CSO 

mouth 

Strongly tapered 
and wrinkled head 

cirrus 



Heteronemertea sp SD2 

CSO 

mouth 

longitudinal 
circular 

longitudinal 

Smooth bodied heteronemertean without cephalic groove or furrow; CSO is distinctly C-
shaped and often glistening; mouth often puckered or protruded; head more narrow than 
body but gently rounded. Cirrus absent in couple complete specimens. Most specimens 
represented by anterior fragments only. Most common at 60 m. 

Proboscis and proboscis 
pore 

Musculature: Thin outer 
longitudinal muscle − inner 
circular − thicker inner 
longitudinal 

Cirrus 
absent 

Head 



Heteronemertea sp Hyp1 

Photos courtesy of T. Phillips 

Specimens from Santa Monica Bay, CLA-EMD Monitoring 
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Cirrus 
present 

•  Elongate, white heteronemertean with 
cephalic groove absent;  

•  Head fairly broad, not tapering, anteriorly 
blunt;  

•  CSO prominent, and located just anterior to 
mouth or along anterior margin of mouth;  

•  Body fairily uniform, round, not dorso-
ventraly flattened in abdominal region; 

•  Cirrus present;  
•  Typical heteronemertean musculature. 
•  Distinquished from other heteronemerteans 

by the above combination of characters 
including the absence of distinct coloration 
and cephalic slit, presence of elongate/oval 
CSO anterior to mouth, blunt head, cirrus, 
and a relatively thick middle circular 
musculature for the width of the species.  

•  Differs from closely related Heteronemertea 
sp SD1 by presence of cirrus and thicker 
outer longitudinal muscle layer. 



Heteronemertea sp Hyp2  

Position of 
mouth 

LNC 

CSO 

cirrus 

Specimens from Bight’13 Station 9376,  North Channel Islands, 110 m 
SMB A3, 6 July 2016 •  Elongate, slightly beige colored, smooth 

heteronemertean without cephalic groove or 
any hint of a furrow 

•  Cerebral Sense Organ (CSO) is apparent a 
distinct pit within a slightly thinned area 

•  Mouth seemingly far removed from tip of 
strongly tapered head 

•  Cirrus present 
•  Body not uniform: head strongly tapered, 

anterior half of body (esophageal region) 
broader than posterior region.  

•  The entire animal generally rounded, not 
distinctly flattened, without tapered lateral 
margins.  Musculature consists of well 
developed inner and outer longitudinal 
muscle layers with thickened dermis 
external to outer longitudinal. 

•  Distinguished from other Heteronemertea 
by absence of particular color pattern and 
cephalic slit or eyes; mouth far removed 
from anterior margin of head and with small 
mouth. 

Position of 
mouth 



Heteronemertea sp Hyp 2?

Animal lacks any pigment pattern. Lacks cephalic slits. Has pit-like CSO’s.
Collected at PLOO station B-8(1), 18 July 2016, 90m
Animal is approx 4.5 cm

M. Lilly November 2016

Zygeupolia rubens 
(=Heteronemertea sp ?Hyp2)  

Specimens from CSD, B8 (1), July 2016 

Photos courtesy of M. Lilly 



Lineidae sp AV1 Phillips 2013  
(=?Lineidae sp SD1 Lilly 2015  

•  Elongate, slightly beige colored, smooth  or wrinkled lineid  
•  Head tapered, anteriorly rounded 
•  Cephalic slit present 
•  Mouth large, wrinkled 
•  Cirrus (?) 
•  Coloration: body ground color olive/yellow/beige; tip of head often 

white, continuing along cephalic slits; white transverse line starting 
near posterior margin of cephalic slits and encompassing the mouth 
ventrally 

Photos courtesy of T. Phillips 



FID Lineidae

FID Lineid from B-11(1), 12 Jan 15, 87m. Animal is approximately 8mm in length. Seen previously 
and found it unique, but those specimens were not as brightly colored. They appeared similar to 
Lineus bilineatus, but didn’t fit that species and have been historically left (by me) at Lineidae, 
with a note of “white line Lineid”. This specimen is in good condition and I wanted to see if any-
one else recognizes it. It comes closest to L. torquatus in description but the base color is not 
“dark reddish brown or purple” (Coe 1940). 
Characters:
- white line encircling the head, starting at the posterior edge of the cephalic slits and encom-
passing the mouth ventrally; no other white rings or markings on the body
- tip of head white continuing along margin of cephalic slits
- caudal cirrus? There is a “knob” at the posterior end that doesn’t appear to be broken, and 
doesn’t seem to be a true caudal cirrus. So I will say lacking, but I’m open to discussion on that 
character. 
- Base color typical Lineus olive/yellow/beige.    

M. Lilly, June 2015

Lineidae sp SD1 Lilly 2015  
(=?Lineidae sp AV1 Phillips 2013)  

•  Elongate, slightly beige colored, smooth  or wrinkled lineid  
•  Head tapered, anteriorly rounded 
•  Cephalic slit present, shallow 
•  Mouth small, often surrounded by white area  
•  Cirrus present(?) as small knob 
•  Coloration: body ground color olive/yellow/beige; tip of head often 

white, continuing along cephalic slits; white transverse line starting 
near posterior margin of cephalic slits and encompassing the mouth 
ventrally 

FID Lineidae

Close up of posterior showing a “knob”, but 
not a true caudal cirrus?

M. Lilly, June 2015



Borken 
posterior 
end 

Cephalic 
furrow 

Some specimens look distinctive; but may not provide enough 
information or distinguishing characters to ID with 
confidence.  When in doubt, dissect to confirm musculature, 
clear for eyes if necessary, and back off to Class, Order, or 
Family. 

Specimens that cannot be identified with confidence 

Mouth Cephalic furrow 
absent 

Lineidae 

Heteronemertea 


