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INTROntCTION.

THIS invr-iiKation of thi" iiiuttotitish \vu- lnnuii in <iii|» r ti.

olif.iin >(in(f dftinil*' ..'oitnatinii iii it>({jitil in it- lift -lii-tur >

an'l .ibiinilninc, r(>lal .^ to ihf pi-'iliilil y nl pi kiiiu ihi

fi>h on th»' riiiirkfl f.w iIh' [tiirpuM' cf aiinmcntiiiii tlu' fnml ii|)ply

flurinn th<' war. Hrftirc ihf ^Imly \va- cuinpli'l'il l"" -itiiiti'H

in rrsp<ct to tho war was chaiiK*''!. Ilowrvcr, in \u\\ , I'

( '.ina.lM

fufiir*' itnTi'asf in po' ilation imfl Uw prohalili' liiniiniHic' ii

quantity of spa fooii -wpplifs from prcstiit •iniir<t's, it i- ol

tani'c to ronsidcr possild.' ftitiirf xiurf'"^ whctlHT for nni i
'•

or future tisi'. Tills .s important in ((uincrtioii with the i; ..if

in cost of I'vinR. for thf in,t of sea fon<ls shoi'M remain ••ompara-

tivply low least f(;r a \>ry ioiifi timt', li-can-f »' Mi'- lowrr co^t ct

produi'tion. 'I'lio niuttMntisli, for fxamplf, occur ali/n;: the .\tl:intic

roast in considj-rahlf numl>crs and arc taken li\ ti>liernieii on the

set lines (trawls) aloni: with haddnck. cod, I'tc, and in loli-ter tr.ip-.

hut are thrown back into the water sii.re there i> at pn-ent mi

market for them. Profo-or Prince, Dominion < "onmii- -inner ol

Fisheries, in speaking in i!U5 before the ( 'omini>sioii of ((innerva-

tion in Canada im " rnutilized Fisheries Resources." said coneem-

ing this fish; "In reuaril to this utilization of these lesser-known

fish or fish not valued, I may say that the stalT at the liioloicical

station at St. Andrews, N'.B., have for the last two or three -ea-<in-

been trying on the mess table all kinds of fish and you would be

astonished at the result in the case of sr mc fish tli.'it iienple threw

away and (lid not regard as edible at a' There i- one li-li cailed

the rock-eel or mother-of-eels, a green eel-like anim;il. It i-

viviparous, that is, produces its young .tlive, and is 'iltoireiher a

peculiar fish. A large one may weigh a couple of pound-. We
found that the rock-eel iZonrccfi) liad white flesh of -pli ndid

flavour and our staff declared it one of the best fish they had had

on the table. That is a fish that could be utilized: there are greit

quantities aIoi\g the shores and it is a produ' t the fo()d value of

which has not been realized at all."

DKSCRIPTION

The body of the muttonfish is compre-^ed and tnp> ts posteri-

orly to a point around which is a very narrow puinteil t.ail fin. The

head is slightly depressed and rel.atively larce ami heavy in the

older specimens. The sexes are indistinjiuislial'le externally except

in the older .specimens where the he;id appears to be somewhat

larger and heavier in the male. The mouth is l;irge .and the >trong

jaws he&r strong blunt, conic teeth. The dorsjd fin i- very Ions;.

202—2 3



Thr n.'urovv tail fin cxtciKh, forward on the undrrjudr Hl.onf otif^-
half th(- JmmIv longth. 'I'Ik- sralfs arc very small, iiirorispicnoiis and
do not (Hfrlap. Tlic colour is brownish, mottled with olive and
hlack, with the scales appearinc as small lijiht dots. In the young
specimens the olive predominates arxl the black is pronounced,
appearing; as reticulaticm. . The dorsal fin is also marked with
black, particularly in the yoiuiji.

NAMK
The x'icutific name of the fi>h is Zonrrrs aiuinillnns (I'cck).

ZtKirrrs is a (Ireek word meaning viviparous, that is, giviiiK birth
to livinc yoinift. AiKjuiUoris is the l,atin cfiuivaienl for "like an
eel." \iiri(tus conunon names such as muttonfish. eelpoul, conger-
eel, rock-eel, ling, etc., hav(> been given. For m.arket [)urj)oses it

is suggested that th(> name muttonlish be used. The word eel i.s

applied becau.se of the somewhat siiperliciai r(>semblaiicc of the
bfidy to that of an eel. in the gradual tapering of the l)odv po.steri-
orly and the long, low dors.al fin; possibly also because of the
twisting eel-like movements which the fish goes through when
brought out of the water on a hook. The head, at least in the
older individuals, bears no resemblance to that of an eel and the
t wo fish are in no way relati>d.

DISTRIBUTION

The muttonfish is fouod along the Atlantic coast from the
zulf of St. Lawrence to New Jersey and occasional! v as far south as
North Carolina. During the summer it is abundant along our
Canadian coast on the north coast of New Brunswick and the
outer coast of Nova Scotia, and fairly abundant in the Hay of
Fundy and Passamaquoddy l)ay. It comes close in shore during
the sunmier and may be taken with hand lines, seines, trawls, etc.
(ireat numlvers have been reported in lobster traps in IMiramiehi
bay. In the fall it apparently migrates into the outer deeper
waters, as do many other fish, for example, flounders, for set lines
put out in I'ass.amaquoddy bay throughout the winter of li)IS 19
tailed to secure any specimejis. Further evidence of this is given
by the rerord of a specimen 2") inches long taken in a shrimp trawl
in the bay of Fundy at a depth of .)() fathoms on April <), l!U8.
During the summer the muttonfish are generally taken at depth.^
up tf) 1.") fathoms and even to HO fathoms in some iocalities, on every
variety of bottom.

I.IKK-HISTORY

The Furopean muttonfish or viviparous lilenny {Zonnm
viv}pnrus /..), gives birth to living young during the winter months.
It is presumed that our American muttonfish has similar habits



Kin 2— Atlmitir (oust with the luoalities from which the iiiullLiiti-h hui Iniu npurti'd
tihuwii by crosrH*-*.

but ahsulutc infurniation is as yt-t lackiiif!;. Fcnialfs tukon from
May 31 to Octolier 1'), 1918, coiitaini'd t'jf^s of various sizes l)Ut

nolle (joiitained youiif?. As stated al)ov<' no niuttoiitish were taken in

Passania()Uo(l(iy l)ay ilurinji; the winter of lOhS lit, and apjiarently

tliey had migrated intt) the outer <lei'per waters. On April .">, HUi),

thore was taken in a seine in St. Andrews harbour a small scnipin

which contained in its stomach a niuttonhsh I ' j inches lonf^.

This specimen iloulitless was born during the winter. ThtM' facts

indicate rather conclusively that the re]jroductive period is in the

winter montlis wiiile the fisli are in the outer waters. The young
of tlie first siunmer conn- close inshore during tio(jd tides, and may
be taken in traps as the tide er)bs. They h;ive also been fouml
around rocks uncovered at the tinn- of low tides.

A study of the ;if!;e of the fish has been made by means of the

otolitiis (ear stones) and the vertebrcjp. The scales which are

usually used for the determination of the age of a fish were found
unsuitable. In this stuily the ear stones have been founil (piite

satisfactory but the vertebra- not relitible in the higln-r years

thoU)>h serving as a rough check on tiie otolith determinations.

About eighty specimens ranging in size from ;! inches to '-'8' inches



Kig. 3— Drawing of an otolith from a muttonfish 8 inches in length. For explanation aee

text.

were examined. A drawing of an otolith is nhown in fip- 3. The

otolith is a small compact mass of calcium carbonate. The stone

drawn was 4mm. long, and 2.G mm. wide. It is found m the

internal ear which is an organ of balance not of hearing. The

otolith increases in size as the fish grows and this increase takes

place bv additions of thin layers which show on the stone as fine

lines. "During the colder season of the year the amount of material

laid down is small and the lines appear close together, resulting in

a dense opaque area. In the warm season more material is laid

down than in the cold season, resulting in the lines being farther

apart and producing a lighter, less opaque area. It has been

assumed that the mut'toufish gives birth to living young, probably

in .lanuarv. The method of computation used in the determination

of ages has been the same as that used for its European relative,

Zuarces viviparus. The dark centre or kernel has been taken as

the embrvonic beginning, and the niirrow light band following as

repr;senting the short period in the body of the mother. The

first dark band represents the remaining part of the winter period

following birth, and the next broad light area, the first summer.

From this on the dark and light areas represent the succeeding

winters and summers respectively. For example in the illustration

(fig. 3) the otolith shows the fish from which it was taken to have

6



been in its third svimnK-r. The following tahle i^hows the determi-

nations made for the eighty speeimt-ns fxamiiied :—

K»tiiiiatfd

uvt-ranf Inorease

Length ttrowth limit in length

Nu. ul' f>peciiiien9.
;

Aj'e in ini"li*:i in fui'h >»ar,

111 imlifs

ptT year, in

inches.

e
• In It \.ar ' IS « 4 44

2
••

.•i..i
i

41 5 4 bl i4

3

•
lird / 8 01-«S

•>

• 4tli , Si-

9

S}-10i 2

3

2

olli lli-12 lOi-U'i
' ^1

tith
' 1U"-14 12i-14

}
Till It 14-loJ

't

() sth
••

1.-. 19 l-.i-17
1 1

lU
• 9tli IHI 20 17-18J li

21
• Oth •

17i 2U lSj-20
i 1}

5 lllth is-'.'25 20 21 li

•} 12lli 20}--.'3 21 22 ' 1
1 ,

1

• 13th
•

24 22-23

1
• 14th

•
23J 1

^-^
1

•) • 15th
•

23J ,

24-25 1

4 Itilh 24-29 ! 25 26 1 1

3
• 17th • 24 J -27 26 2BJ

1
1

• ISth
19th

••
27

2t;i-27
i 27-27

i

U
• 2t)th

•
1 27

J -28

i

i

Tlie first column shows the number of mutton iish of eaeii age.

The seeond column gives the age as determined by the otoliths.

The third column shows thesinall.^t andgreutot lengthsiound

foreai'hage. ,i i- •,

The fourth cohin.n gives the (stimated average growth hmits

for each year. For example a muttotifi- h is 4 inches long at the end

of the tirst vear, Oi inches at the end of the second, S, inches at the

end of the'tliird y.ar. .te. .Vt 2] years of age it wuuld probably

be 7' inches in leiigtli.

The lifth column gives the average growth in inches for each

These resnlts are shown graphically in fig. 4. The dots

represent the actual determinations while the curve represents

the estimated av.rage rate of growth. This diagram can theretore

be u.sfd to determine the probable age of any muttonlish wh-n the

length is kntjwn. For example, if a mutt.,iinsh is tuund to be 14

inches lung, then following the horizontal line to tiic left trom where

the 14-inch line meets the curve, shows the li-h to be years of age.

A diagram of a fish has been drawn in to illustrate this. It must

be remembered that these calculations are only approximate

because temperature, food and other conditions atfect tlie rate ot

vear.



growth very profoundly. For example, one specimen recorded
was 23J inches long, but was only 8 years old, whereas the average
age for that length is about 14 years.

S 10 U 14 lb 18

L en$th in iaches
10 17. 2^* lb IS

Fig. 4—Curve illustrating the average rate of growth of the muttonfish.
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WEIGHT
In the consideration of a fish from the eronomic stanripoint

hp wpight IS of importanrp. Thp records for Passamaouoddv bavaquoddy bay
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ppem to indicate that thr muttonfish is nnt ;i hpavy fi--h in relation

to its length, and the increase in weight per year is not great. The

preceding table shows the reUtionw of weight to age and length.

REPRODUCTIVE CAPACITY

Counts of the number of eggs in the ovaries of female mutton-

fi.^h show in average of l.SOO eggs per individual. This number is

small in comparison with the egg production of -pawning fish which

give no care to their eggs or young, for giving birth to living young

eliminates the ordinary im.mense egg wjistage. This is but another

illustration of the biological principit—the better the nurture, the

fewer young necessary to maintain the race. The enemies of the

muttonfish are probably numerous, especially ia 'ts early years.

Sculpins, sea-ravens, and skates are known to feed on the.n.

FOOD

Kxamination of the digestive tracts of 70 specimens taken from

May 31 to (October lo, 1918, in Pasvainaquoddy bay region show.s

that the chief article of food is sea-urchins. One specimen 24 inches

in length taken in the St. Croix river had eaten over 51 small sea-

urchins. Other forms found in abumlance in the digestive tracts

were barnacles, snails and small clams. .Some of the less abundant

forms were hermit crabs, whelks, serpent stars and annulate worms,

ihis shows that the muttonfish is a bottom feeder but is not a

scavenger.
CAPTURE

The muttonfish is r'gularly taken on set lines put out for

haddock, cod, etc. In the Passamao.uoddy bay region in a catch

of from 80 to 100 haddock there may be from ti to 12 muttonfish.

The following are the available records of set line catches:—

1917_OfT( hptiramp (f 'ape Breton.) 3 sets s(iiii<l ami misiel bait
.
avor. « per 3000 hook.i.

19:7-Passamaquodclv bay, 1 *t herring bait average 10.) per.5000

I9[g
"

t
" •' " " fi

^
'500'J

1918-St. Croix river. 10 sets
" " " '^ !', nSIS .!

1918- " 19 •• -lam bait
^ . ,_ , •• ,Xli ..

19I8—Wolve islsnrls (Hay of I'undyi, 1 .-ot herring bar 1 300"

1918—Miramiehi oay..i sets gaspereaux bait
'

•' •'O'W

In 1918 in Miramichi bay lobster traps usually contained on°

or two specimens. No records have been obtained for the trawling

vessels off the Nova Scotia coast.

MARKETING

The large head which might be con.sidered objectionable by

some purchasers would probably have to be removed before placing

the fish on the markets. Removal of the head and internal organs

10



moans a lus^ in wcijthi of almiit 40 pvr cent. This (•al(Milati(>i\ is

haxd 1,1. ")(t sp.'ciriH'n.^ raiiKinu in >!/»• frnrn 12 to 'JS im-lit's.

.\viTii*' wi-inlit 1 siXMiiii.Ti', \2 !•) inch. 'I, l.i dj, ; lir,--',*'.! >* .>.!.

" ' JO •
I'. .'0 •

I lb. :ic>« ;
• IJ .„.

'• '
1!) Ji) Jt 2 llx. I or. . I .I. -tof.

7
•

.'l-Jl • :!llwS.>,!.. .',!..

'I'lii- intfiii.il organ- -liould not lie allowf.i to r.-niain in tin-

fish for uiiy great length of time after capture because of the
deveh)piiicnt of a pecuUar odour prohahly due to tlie character of
the food. The tiesh is .solid and when |)roperly hainlleil there is

very much slower deti'rioration in quality than in the ca,-,e of fish

with much -ofter flesh. This means that there should he no diffi-

culty i!i shipping the n.uttonfish to distant nuirkets.

PALATABII.ITY

The Hesh of the inuttontish is white, solid, of good appearance
and fine flavour. It is not oily and not more hony than the ordinary
fish. It has been placed on the table at the Bioh)gical Station,
St. Andrews, frequently, and all who have eaten it have |)ro::ounced
it very good. IJenn in " Kishes of New York" says: "It alTords a
ver.v savory fooii." The Hesh of somi> of the older fish may i)e

slightly tough when fried, hut is (piite tender when boih'd. The
skill can be removed without niiich difficulty l>"fore cooking if

desired.

PARASITK.S

During the summer of 1!>18 ;i cousidrrabl.' number of muttoii-
fish taken in the Pas.-amai) noddy bay region were foun<i to be
infested by round worms in the body muscles. From May ^\ to
July 2'.i the extent of this p.irasitism was not realized an ' no ri>cord

was kept, although a few aM's were noticed. Aftc -lie L.tter

date, of 41 sptcimens examined 2.") individuals were and to b.-

para-<itizeil, which is a per 'entage of (it). Th(> worms ;i>e about an
inch in length and not more than three have been foumi ui a -ingle

fish. Similar worms have been found in the nuiscles of f!ounde:s
and cod taken in the same region and possibly this |)arasiti>ni nuiy i.i>

only local and only occur to any extent in certaiii years, .\nlhori-

ties on fish parasites are agreed th.it there is no evid.'tice thai

these round worms can live in tht> human body, and when the fish

is cooked there is absolutely no danger. The worms do not render
the fish unfit for food and if Hounders and cod so parasitized find

ready sale, the muttonfish need not be condemned.
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CONCLUSION

The iMiropenn miittonfisli has hfcn on the Kurop«aii niarktt^
for many years. Our Anicrican iiuittonfish is reported in the New
York markets from time to time and miRht well he introduced into
our ("aninlian markets. The numhers in some regions, as for
example Pa.s.san}a(pK)ddy hay, are not great, and the numher taken
in a day hy a fisherman would he (•oinj)aratively small, hut the
ttgRrenate for the whole fishing region of the Atlantie coast would
he surprisingly large. A fisherman f.iking from ten to twelve a day
wouhl have no small total at the ei . of the season and even if the
market price was relatively low, lie would find an appreciable
addition to his income at the end of the season. Moreover, if the
muttonfish can he placed on the market it will mean an addition
to our food supply of a meat of moderate price, fit . palatahility,
and good nutritive value, which is at the present time entirely
discarded.
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