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Summary----_..-

A survey is given of previously published work on the Greater Silver Smelt,
Are.ent}na silus (i.scc.nius). A prelimill~.ry report is made of some joint 'iiork
now being undertaken on the general biology of this species by the Ministry of
Agriculture, Fisheries and Food und the Department of' Agriculture and }'isheries
for Scotland. During the present investigations otoliths have been used for
age determination und &ge-length keys are given for several arens together with
comments on groTIth-checks on the otoliths und their possible connection idth
the onset of sexual maturity. The spawning season is either a lang one from June
to September or takes plnce at different times in different areas. Although our
knowledge of the distribution of this species is limited the cocrmercial potential
iJ.. the North litlantic promises to be useful; the flesh is of good quality and
experimental marketing in small quantities has already been tried. The possi
bility of large numbers occurring in mid unter and also in deeper llaters than
those so rar investigated i3 discussed.
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Introduction und s~r3~Y-2f previ2~~r.o~

Tho Greater Silve~ Snelt (A. silus) - 0, uidely distributed, ITorth Atlnntic
bathypela.gic fish closely reInted to the salmen family - has in the past been
almost entirely neglected bY,fishery scientists,'und only a fau papers have
nppeared ~hich give any inforoation on'thc life histor,y or biology 01' this specio~,

.' '

Sch!Jidt (1906) des'cribed the egss ~hich rlore b~thyp~l~'teic and except for odd
specimens ....;ere 0,11 takan' froJ::l aepths bet',7een 100 nnd 3CO f'nthons. He r.as subsequently
able to hatch out a largo number 01' theseoggs end reported on the developnent
ofthalarval und post larvel stages. The eggs 01' ~E~l~~, rcnarka.ble for their
size (3-3.5 ~m in dicneter) hud a flat oil globule end vacuolated yolk. The:
length ofneuly hutched lurvne 110.0 6-9 om and,metanorphosis had not occurred
even when a length 01' 5,. CP.lS had been renchaa.

Kondall and Crahford (1922) doscribed thc spiral valvein theintestine 01'
A. silus und discussed a nunber 01' the chnracters 01' this species including itn
skeletal structure. They statedthat it.v~s to bc found rather infrequently ,
along the Ltlantic coast Gf the U.S.A. Bigelo17 und Schroeder (1953), houevcr,
reportod that occasionully large c~tches uere m~de round the edges 01' Georgos
Ban."<:, end thc.t it .~us di:3tributed ulong'the JI.merican aide cf the ,Atlnntic fron
the Nova Scotic. 13a.n.'1<s to the vicinity 01' Southern Irew England•

Hickling (1927) examined thc stowo.ch contents 01' A. oil~ caught off 1relun<1
und concludedthat they fed oainly on salps, but thc.t other inport~nt items of
food uere krill, thc pteropod Glio, the hyperiid Themisto and bottom living
nmphipods. Hickling (1928) reported that duringtho.exploretory voyages 01' the'
"Florence Brierlcy" A. silu~ had been cc.ught,by bottoln, trawl in the Fc.roe-Shetlnnc.
Ghnnnel, on the Scottish Atlcntic Slope and on Rockall Bnru<. Cntchcs 01' this
species were made in h~uls ao.rn to depths varying betr.een 180 und 520 fathoms,
but an none of the fish had an evorted stomnch Hickling concluded thnt they might
well h~vo been caught at sowe depth considerably o.bove the botto~. There ure
various other references to the depths at which A. silus 'I7ere caught by the
o.bove authors, o.nd in generc.l i+. cen be said thet this species i3 Hor:::c.11y found,
in r.~ter nith 0. depth bet':-18en 80, o.nd :00 f'llthoms~

The flesh is edible nnd in fact Holt (1897), '7ho firzt reported' on its
occurrence in British 't7utern,found it to be excellent eating. Commerciul lcndine;G
llore mude in England at the turn 01' the century for Jeru{ins (1925) recalls
seeing it f'requently for sale on he~~cerst barro17s in Preston.

A. sil~ is at present subject to ve~ little commcrcio.l exploit~tion in
thc north-east Atlantic nlthough Gerz:wny o.nd IToT11ay are lr.noun to land smill '
quantitiesfor reduction to fieh-meal. In the north-r.est Atlantic, h017evor,
c. fishery has recently,been started by the U.S.S.R., to the'south 01'
HOl'lfou.'1dland in 1.O.Ir .A.F~ sub-urea DT.' This is also,belioved to be for .'
industrial purposes.



A related Facific species, the Deep Sea Smelt Argen~0 senifasoiata
(Kishinouye), i3 fished commercic.11y in the Japanese deep soa "drag, net" f'ishery
TIhioh takes place in the Seas of' Kumano ontI Ensyu. Cutches in 'recent yoars have
been at the, rateof'about 10,000 metric tons per annum•. Some TIork'has,beon dOlle
on the biology of this speoies. Ochio.i (1952) excmined the relation betITeen
body length and 't"foight, and later (Ochiai, 1954), the genc..ds. Honyu (1956)
investigated age ond'groTIth, und f'ound'that the ot~liths oould be used for age
determination, but that the probo.ble life spDn~of A. semifasoiata TIas only
about 2 years.

During the last 3 years u nurnber of samplcs of A. silu5 have been exnmined
from catches mnde by the research vessels of the Ministry of Agriculture,
Fisheries nnd Food und the Department of Agriculture and Fisheries for SoOtl~ld,
uhile fishing in such nidely separated ureas us Poroupine Bank, Rockall, Iceland,
Nc..rnny coast and Groenland. This paper dcscribes sone of the preliminary
results.

Aga nnd gro't"lth

Otoliths were used throughout the investigation fcr age determination.
Fig~ 1 u) and b). shou the otolith und scale from 0. 7 year old fish from Rockall. •
Both"shou'distinct'grorrth zones but in older. fish the scale edges tend to '
detoriorute andring definition is increasingly diffioult. Otoliths frem nore •
northern fish (e.g. fron Icelund and Greenlnnd) tend to have clearer ring str~o-
tures and cre easier, to age thon fish from 't'farmer more southerly rruters such
as Porcupine Bank.

Age-length distri~utions of nalos and femo.1es from Rockall andPorcupine
Bank are sho'lin in Tables I and II. The sampIes from these uo areas are not of
suffioient size to detect any aifferences betueen them but from an early ago,
in nearly allcases, fenales TIerelarger than nales. The largost fish in e~ch

sample ~~re females. Thc mean lcngth per age of unsexed fish,caught off South,
Icelnnd in May 1962 is given in Table TII. It can be seen that fish over 10 '
yenrs of age ure not uncocnon in all areas nnd the stocks in general soem to :
havean average life-span of up to 20 years or more. After about seven years
of age the Icelandic ~ish,show c tendency t~'be larger for ago than fish from
the other t'l70 arer..s.

A grol/th check is apperent on the otoliths of older fish and usuclly occurs
bet't":een tho fourth and sixth sumnors .-:ith a 'few f'ish shoring 0. check in the thiru. •
nnd seventh SU!:l!llers (Table IV). It is not unlikely that this gro'l7th check is '
assooiated 'l7ith the, onsot of, soxuo.l naturity since a fell oaturing fish cre fotind '.

' at 3 years of age and virgins oceur up to ,7 years of age (see Table V). ,

The first grorrth zones on'otoliths from different.fish vary considerubly
in size suggosting a prolonged SPUmling seuson•. Pigs. 1 0.) end d) sh0'17 ,

respecti ely, otoliths uith a large und snall first grO'\"lth zone. 1.!ut-.:rity duta
fron Rockall in June 1961, Poreupine Bank in July 1960,' end north-v:est Scotland
in September 1962 (Tuble VI) also suggest either en extended sparming'season "
starting before June and eontinuing at least until Septenber, or different
spawning timcs for the three areas. The evidence of Schmidt (1906) is important
hore for he records largo nunbers of eggs of A. 3ilu3 in plankton catches froq

the west of Scotland in June, south TI'est of Ireland in Septer:lber end in the '
. Skagerrak (in the neighbourhood of Christianssand) at the end of July. l.:oro

TIork is required on' maturity a..'1d spmining in 0.11 areas und at all tines of'
the year before this question cen bc ansuered.

Di::cussion

Our knouledge of tho abundz.nce of A. silus is rather li:nited. rle do not
yet knO't'T very much of its distribution by depth and, it is probable tha~ '~he data
available from comnereial oatehes and research ship surveys da not give a true
picture of its abundc..nee or of the possible catching rates. Up to'35 baskot3
per hour 'I70rC caught by.R.V. "Ernest Holt" off Rockall in June 1961 and 10
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baskets per hour hac been rccorded as no~ unusual during surveys o~

Porcupine Bonk, li.V. Seotland, south Ieelancl and nOorth Horway. (One basket
eontuins about 100 x 35 em ~ish). I~ these surveys had been extended into
deeper water the eatches might have been larger. Our knowledge of the
geographical distribution o~ this fish, (Pie. 2), shows that it oeeurs in
meny area.s from the eastern Atlentie seaboard. o~ North America to the uaters
north o~ No Ii'lay • Considerable numbers are caught by trm71ers fishing for
hake o~f south-west Ireland and are dumped into the sea. Some r;ere landed.
in l.Iilford. Haven a~ter 0. '.:hite Fish Authority e:>"'"Perimentr.l trar.ling trip
to Porcupine Bank in 1960 and. \7ere sooked and. found d.elicious. Soall
quantities nf flllets are already knolID to be mc.rketed in Frcnee in the
Lorient area. The fish give 0. good-sized. fillet. Fig. 3 shO'l'lS that above 0.

length o~ 35· cm the rreight/length ratio inereases very quiekly. A silu.s
are also landed il'l soo.l1 quantities for reduetion to fish-meal by German
and. Norwegian boats.

Even allorTing ~or our comparo.tive laek of knowledge there promises to be.
a useful commereial potential ~or this species. It must oe borne in mind
tho.t all the aatches so far have been made with bottom trawls but the
possibility that these fish spend some time o~~ the botto~ must not be
dismissed. Their well-developed swio-blo.dders and the o~ten high proportion
of pelagic food-species in the stöoachs suggest that a eonsiderable pro
portion of their lives is spent above the sea-be~•
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TABLE I

P. ~~. Elli{DST HOLT rrAmSE V tTT.TLY 1960 roRCTJ~J:j'3 ~~·,\F:{

---_. , i i

Tot~~Age in
I i

!

~er.g.t~ ';:~nter 1 2 .3 4 5 6 7 8 9 10 I 11 12 13 111- 15 16. 17 18 .
MF HF M 1" :MF MF HF MF MF MF J,Z F IvIF MF l:I F l' T,' lvi 1" t:1 F lIF 11 F~n Cir.,;>. '{l-ings .~ r --

20 1
21 1
22
23 1 1
24
25 1 1
26 4 2
27 24 1
28 1 1
29 11 1
30 1
31 1 3 1
32 1 2 1
33 1 • 1 1 1
34 1 2 1 1 2
35 1 1 1
36 2 1 1
37 2 1 1 2
38 1 2 2 1
39 1 1 2 1 1
40 1 1 1 1 1
41
42 1

Totals 1 3 7 8 ,1 1 2 2 6 2 2 1 41 3 5 41 3·1 43 6 2 11 1

IvIean Length M - - 26·4 27·5 30.5 31·5 33·0 34·5 33·5 - - 35·5 37·5 36.5 38·5 38.7 38·5 40·5
Mean Length F f 20·5 123.5 I 27.1 I 28·5 31.0 32.0 33·5 34·5 - - - - 139.5 40.5 I 39.8 40·0 i 42·5 -I

e. ee
I

- ------ - ~
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TJ..BLE 111

F.R.S. ']XFLCRSR' S. IGZLA.I':D FJ>.Y 1962.

i ..ge Kean ,Age Beau
(Winter Rings) Length Length

,2 22.11 12 41.75

3 25·35 13 42.00

4 29·30 14 45.25

5 ,30·93 15 50.00
..

6 32·38 16 4E.67

7 34·20 17 48.00

8 36.18 18 47.15

9 39·00 19 48.00
-

10 41·00 20 46.50

11 35·71 21 53.00
!

TlillLE IV

Age at m1ich gro~th check occurs Hean
Area Grovrth

3 4 .5 6 7 . 8 Check
age

Porcupine Bank - 3 21 26 5 - 5.6
Ju1y 1960

Rockall 6 16 54 ,32 3 - 5·1
June 1961 .. -

N.I'. Scotlana 2 17 27 16 1 1 ~;< 0
Sept. 1962

._'-:--

S. Ice1ana - 18 39 22 2 - 5·1
lIa;y- 1962 I ,

NOTE The ages in this tl:..ble are given in gro\7th zones. For eX8.1~le

if a grcrlnh check is seen at age".5, this is in the growth perioa
fol1awing the 4th vnnter ring, i. e. auring the 5th grovnh pcrioa.
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T.ABLE V

Percentage virgin and mature fish.

Rockall June 1961 and Frocupine Bank July 1960.

Age 2-6 years.

Age rS %
(:;inter Rings) Virgin ]:Iature

2 16 3

3 65 8

4 10 13

5 3 27

6 6 49

TABLE VI

Percentage lnaturity distribution. (Virgins exc1uded)

% % % 9~
lIiaturing Mature Spawning Spent

,

Rockall June 1961 15·1 21.8 14·3 4fJ,,7-
Porcupine Bank July 1960 24·6 11·5 3·3 60..7. .
N.W. Scot1and Sept. 1962 28.1 - 9·4 62 .. 5

..-
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. FIGURE 2. . DISTRIBUTION ~~RCENTINA SILUS e(escANIUS) •• •
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