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Kurzfassung 

Ergebnisse dcr Forschungsreisen des FFS , .Walther Herwig" nach Siidamerika. LX. 
Nemamyxine kreffti, cine ncuc lngernrt aus dem Archibcnthal Argenciniens. 

Ein zweites Exemplar dcr Gattung Nt'm11111y;;.we. cin juveniles Weibchen von 400 ml TL, gefangen von ffS 
" Walther Herwig" in 800m Tiefe vor der Miindung des Rio de la Plat a, Argcm inien . wird als neue An beschrie­
ben und mit publizicrtcn Oaten des einzigen bisher bekanm gewordencn Stiickcs verglichen . Dieses Exemplar . 
N. e/011gat11 Richardson. l 'n8. wurde etwa 137 m stromaufwiirts in einem kleinen Gezeitcn-FluB in dcr Bay of 
Plenty. Neuseeland . gefangcn . 

Abstract 

A sn on<l known specimen of Nemamyxine ( Myxinidac). a young fL·rnale, 400mm TL. taken by rhe fRV " Wal­
ther I krwig" from 800 meters, off Rio de la Plara , Argentina, is described as new and compared with published 
data on the fust known specimen. K elongata Richardson , 1958. I a ken I SO yards upstream in a small tidal river. 
Bay of Plcnry, New Zealand. 

A. Introduction 

Hagfohes (Vertebrata, Agnatha , Myxinidae) are cartilag inous, botrnm-d welling, entirely marine , 
feeding on dead or moribund fishes, and on invertebrate , and without jaws: c:wo sets of keratinous 
teeth (cusps), each side are a t.cached to a dental p late, in turn attached to rhe amerior rnd o f Lhe 
dental muscle . a cylind rical complex of muscles and cartilages ( the club-shaped , or lingual muscle of 
authors) which laterally everr and con tract the two sets. providing a biting-cutting mechanism for 
feed ing. Hagfishes are essentially blind . with vestigial eyes embedded in flesh of head and covered 
by integument . Internal g ill pouches are supplied with water entering the nasopharyngeaJ opening 
above the mouth and by a velum in the pharynx wh ich act.~ as a pump . Discharge is via one or more 
pairs of ad jacent openings to the exterior (branchiaJ apertures) and the pharyngocutaneous duct, an 
enlarged opening confluent with or contiguous to the last (or o nly) aperture on the left side. 

A row of incernalmucus-secreting (slime) glands and associated external pores occur on each side . 
usually one per body segment. Habitat is usually soft mud at varying depths; some species live in 
shallow depths and among rocks in cold waters. 

Six genera of myxinids are recognized but the speciation is uncertain , due primarily to a paucity of 
colkcrions throughout t he oceans, and lack of published data. 
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from 1965 until his <leach in 1979 Dr. CARI. L. H LJflflS attempted a revision of the Myxinidae and ga­
thered a large amount of material toward that effort . Unfortunately , his steadily failing health in lac­
rer years preduded comp[ecion of the revision. This paper represents a small , buc significant , portion 
of that great amount of accumulated daca. The single specimen to be described below was sem to 
Dr. H UBBS by Dr. GERllARD KREFFr in March, 197 l. It was taken in 1966 by chc FRY "Walther Her­
wig '' off Rio de la Plata, Argentina, at 800 rm:ters, and is the second known of che genus Nemamyxi­
ne; the first, N. elongata, was described by RICHARDSON ( 1958) from a sing le specimen caken in the 
estuary of a small tidal river, Bay of Plenry, New Zealand . 

B. Generic Description 

Nemamyxine Richardson, 1958 

Nemamyxine Richardson. 1958 (type species Nemamyxine elongata Richardson. 1958: 284, No. 
2006, Dominion Museum, Wellington, cw Zealand; taken in a whitebait net l 50 yards upstream 
from the mouth of the Kaituna River, Bay of Plenty, Norch Island, New Zealand, by original desig­
nation). RICHARDSO 1 categorized Nemamyxine as: "Slender myxinids having one pair of external 
branchial apenun:s. the lefc the larger, no separate aperture from an oesophageo-cucaneous duct ; no 
ventrolateral fin-folds. median ventral fin-fold extending between the branchial apertures term ina­
ting anteriorly shordy behind the true head ; mucus glands segmentally arranged; median teeth of 
both series , bifid 1l . " 

Genus Nemamyxine was excracted from genus Myxine Linnaeus , 1758. on the basis of ics very slen­
der body, 1.4 % of coral length vs about 4 % for Myxine glutinosa. Nema111yxme differs from Noto· 
myxine Nani and G neri, 1951 (type species Myxine tn"dentiger Garman. 1899). in the absenre of a 
separate opening for rhe pharyngocucaneous ducc ( che oesophageocucaneous duct of RIC.HARDSO ) 
posterior to che left branchial aperture (a key character of Notomyxine); ir differs from Neomyxine 
Richardson, 1953 (type species Myxine bim"p/icata Richardson and Jowett, 1951; holot}•pe 265 mm, 
in Dept. Zool., Victoria Un iversity C,ollege, Wellington , N.Z.) in having one mucus pore per body 
segmenr , in concrasc co more than one, and in the absence of short, paired lareral finfolds in rhe pre­
branchial area (a key charan er of Neomyxine biniplicata). The above four genera form a group 
having but one pair of branchial apertures. d iffering from genera Para111yxine and Ep1atret11s. which 
have more than one pair ( 5 to 15 ). Paramyxine is characterized in pan in having the apertures very 
closely spaced, often more than one per body segmem, and in relatively straight to srrongly curved. 
sometimes circular, rows (variable with species); rhis is in marked contrast co eh<: more widely spated 
apertu res in essentially straight rows in E/1t(ltrett1s. 

C. The New Species 

Nemamyxine kreffti n. sp. 

a) Macerial and methods 

Holotype (and only known specimen): ISH 1144 I 66; a young female, 400 mm TI. ''Walcher Her­
wig" Station 244 I 66; 36' 51 'S, 54 ' 01' W . BT 140. 800 m , J une 14, 1966. 

1 >r hcsc " bifid" median teeth are herein termed "multicusps" ( rwo or more unicusps fused co their bases). Ap­
parently R ICHAJU.lSON considered the bifid condition as a generic characrcr; bur, as the number of fused cusps va­
ries within genera. we: regard it as only of species value. 
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Add1tiona/ matena/: None 

Total length was measu red by stretching the specimen along a meter stick; other measurements were 
taken on the left side wirh dial calipers. Due ro severe coiling in preservation it was necessary ro pull 
the spe6men into a straight form. The characters used herein were chosen to conform to those used 
by RICHARDSON ( 1958) for N. elongata. 

Defimtions of characters used: 

Total length (TL): from tip of rostrum to tip of rail. 
Prefinfold length : from rip of rostrum ro origin of finfold . 
Prebranchial lengrh: from tip of rosrrum co anterior margin of first branchial aperture . 
Trunk length : from anterior m;ugin of pharyngocutaneous duct ( PC) to origin of cloaca (the " abdominal 

region" of RICHARDSON. 19 58 ). 

Tail length: from ancerior margin of cloaca to cip of cail. 
Depth ac midbody: midway between tip of rostrum and cip of tail. 
Multicusp: the anteriormost two or three cusps of both pairs of the anterior and posterior rows of teeth that are 

fused as a unit. 
Unicusp: cusps wich free, unfused margins. 

b ) Diagnosis 

Bod y extremely slender, somewhat rou nded, the depth abou t 2 . ) % of TL and only slightly greater 
than the width . Body depth remarkably uniform rh roug hout ; rail depth equal to grearest body 
depth. Tip of rostrum b luntly ro unded. Ventral finfold well anterior to PC dun. No external evi­
dence of eyespots. No lateral line canals on head or elsewhere on body. 

c) Description of ho lotype 

Counts and measurements of holotype (and only specimen) are given in Table I and are compared 
with similar data for the holotype (and only specimen) of Nemamp:ine elongata Richardson , 1958 . 
Color in p reservative a medium brown; a scattered mottling of paler brown over body may be due to 

erosion of skin through handling or p reservation. Head only slightly ligh ter in color than rest of bo­
dy. Proximal margin of ventral finfold of same color as body but d istal margin unpigmented 
throughout ; posterior to cloaca the pale margin is scarcely discernible. 

Venrral finfold prominent , well developed, extending from near head to cloaca; it is barely evident 
around end of rail and extends only a sho rt distance along dorsal margin. 

Mucus pores tiny, about equally spaced , one per segment , and without whitish margins, beginning 
far forward; distance between tip of rostrum and fast pore about 4 .5 % ofTI. On the left side nine 
pores occur before origin of finfold, eight on the right. Three mucus por,es overl ie the cloaca, each 
side; space between last trunk pore and first cloaca! pore slighdy g reater than length of cloaca. Cloa­
ca! and caudal pores form a straight line with a slight posterovenual slam . 

Eight internal g ill pouches, each side, the anteriormosc at tip of dental muscle complex (the lingual 
muscle of authors); all others lie posterior to the rip. Ventral aorta unbranched with all afferent arte­
ries given off posterior to tip of muscle . The left branchial aperture (and open ing of the pharyngocu­
taneous duct) is about twice the length of right aperture ; the two are almost d irectly opposed. Boch 
apertures are slit-like and difficult to see as they lie very near the ventral finfold and under overhang­
ing skin. 
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Three mulricusps and six unicusps on each anterior series of teeth, two mul ticusps and seven un i­
cusps on each posterior series; toral number of cusps 36. Unicusps of the posterior series are longer, 
more slender, more curved and sharply pointed rhan those of amerior series. Cutting away of integu­
mem overlying the entire head revealed slit-li ke recessions in flesh in an area where embedded eyes 
of hagfishes normally occur. Presumably these represent eyes in N. krejfti but no semblance of eye­
ball or pupil is evident ; no dissecti.on of rhe slits was done. 

The holorype is a young female with immature ova ranging in length from about 0. I to l. 5 mm; on­
ly two ova have attained t he larger size and are typically elongate. Smaller ova are rounded, elonga­
ting with increasing size. 

d ) Comparison with Nemamyxine elonga ta 

W hile cognizant of the dangers inherent in describ ing a new species from a single specimen , compar­
ison with RICHARDSON'S description of N. elongata indicates diffe rences of sufficient magnitude to 
warrant specific status for the southwestern Arlamic specimen (Table 1 ). Notable d ifferences are the 
number of multicusps in the amerior series of teeth (3 vs 2), and the total numbers of mucus pores 
( 140 vs 200) , the p rincipal differences being the numbers of prebranchial pores (42 vs 52) and of 
trunk pores (84 vs 130). Another possib ly significant difference is that N. elongata has an even more 
slender bod y; although 214 mm longer ( 6 14 mm T L) its depth at mid body i.s only 1. 5 % of TL vs 
2.9 % for N. krej/t/(400 mm TI).1l 

RICI IAJUJSON reporred that poorly defined eye patches were p resent in N. elongata; they a.re not ap­
parent in N. kreffii. Possibly skin color faded in preservation so that eye patches are no longer visib le. 
Of some signi ficance is an apparent d ifference in color; N. elongata was described as "black­
p igmented" ( RlCHARDSON, 1979: 284), whereas N. krejfti is definitely brown at this writing; color 
notes were not made at the first examination (in 197 1). 

The ven tral finfold of N. elongata was described as d ivid ing around the cloaca. but in N. krejfti the 
finfold ends abruptl y at origin of cloaca. Richardson 's illustration ( 1958 , fig. 2) shows only one or 
two mucus pores anterior to origin of ventral finfo ld . which begins very far forward . N. kreffii ha.s 
nine pores o n the left side, eight on the right, preceding the finfold origin; the preb ranchial raLios 
are the same ( 26 % of TI) bm the distance from rostrum to origin of finfold is extremely d ifferent, 
being much farther back in N. krejfti (Table 1 ) . 

In both species the mucus pores appear as one per body segment and more or less evenly spaced. 
There is a significanrly greater number of rota.I mucus pores in N. elongata (Table 1), which is also 
considerably greater in total length. 

Unfortunately, RICHARDSON did not open h is specimen to determine either its sex or the number 
and arrangement of internal gi ll pouches. Wh ile no sexual dimorphism ha.sever been shown in hag­
fishes it would have been of value to compare the number and position of the g ill pouches with re­
spect to the dental muscle and the branching of the veorral aorta in the two species of Nemamyxine. 

The capcure of N. kreflh at 800 m in an oceanic environment , and of N. elongata in the mouth of a 
tidal. river , may indicate a significant difference in ecological requirements, particularly in tempera­
ture and salin ity. Capture data for N. kreffii list a bottom temperarure of 3.64 ' C and a salinity of 
34.1 °/oo; similar data are not availab le for N. elongatrt but it is un likely that t he above figures are 
approached. 

1 'The specimen now measures 385 mm TL, having shrunk between the initial measurement (Ill :5 : 197 l) and re­
measure for this study ( ! :17: 1980); both measures were taken by the senior author. 

II\ dig is he If .de 
a courtesy of www.pecescriollos.de, for personal use only



37 

Table 1 Hody proportions ( in thomanclt hs of roral lengrh). num bers of mucus pore; and cu;p;, for Ne111 . .1111ydne 
krejftl and f\i. elrmgata. 

1\i. krejfti N. elongata 

Prcbranchial length 260 260 

Prdinfold length 70 57 
Trunk length 625 625 
Tail length l 13 1 14 

Depth at miclhody 29 l 5 

Numbers of mucus pores: 
Prebranchial 40-40 52-55 
Trunk 85-84 130-130 
Caudal (including cloaca\ ) 16-16 l8-l6 

Total m ucus pores 14\ .1 40 200-20 I 

Numbers of cusps: 
Total mult inrsps 5.5 4-4 
Unicusps (anterior) 6-6 7.7 
Unicusps ( posterio r) 7.7 7.7 

Tora! cusps 36 36 

H UBBS (in correspondence wirh Dr.J. A.F. GAIUtlCK, Vicroria University. Wellingron, August , 1972) 
questioned the veracity of the capwre darn for N. elongata, but the following teply by GAIUUCK sup­
ports it: 
" So fa r as .I can gather l don ' t th.ink there is any doubt about the accuracy of the statement regarding 
the place of capture of the type of Nemarnyxine elongata. The doubt must lie in the representative­
ness of the site and its conditions for the species. which is a very different matter indeed. 

The type was forwarded to the Dominion Museum by a Marine Department Fisheries Inspector who 
obtained it from a whitebaiter fishing 150 yards upstream from the mouth of the Kaituna River. 
There appears to be no reason at all to question the veracity of the Inspector. I have not seen the Kai ­
tuna River bur am told that it is a small river which widens inro an esruary near its mouth and is 
strongly under tidal influence. Whitebaiters fishing near the mouth would tend to fish it on the in­
comLng tide at which time the flow would be strongly or almost wholly saline. I could well Lmagine 
marine species entering or being carried into the estuary under those circumsrnnces. The fact that no 
further specimens of Nemamyxine have been taken there suggests that iris not a coastal or shelf spe· 
CleS . " 

The mouth of the Kai tuna River is at about 37'46'S, l 76' 26' E (Chart of Sed iments, Hay of Plenty, 
prepared by the New Zealand Oceanographic Institute, Wellington , and published in 1979 by the 
Department of Scientific and Industrial Research). The chart shows a long narrow bar nearly 
blocking off the river mouth and extending close to Town Point , which forms the western boundary 
of the estuary; rocks ar shown at the tip of the Point . Assuming that N. elongata lives on an entirely 
mud bottom (as many hagfishes do), the nearest shown is at least 14 miles distant at about 200 m. 
Patches of mud-sand occur about seven mi les offshore, with constant mud-sand 11 miles off at 
100 m; nearer shore the bottom is enti rely sand. The nearest 800 m contour (the depth at which t1/. 
kreffii was taken ) is about 27 miles distant. with mud-sand bottom. Thus, unless N. elongata lives 
among rocks at Town Point, or on sand only, or partly sand , it had migrated , or was transported by 
current ,the considerable d istance of at least seven miles from an even partly mud bottom. 
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e) Etymology 

We arc pleased to dedicate this new species co Dr. GERHARD KREFFr in honor of his many valuable 
contributions to oceanic ichthyology. 
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