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INTRODUCTION

. G=cnadiers~ fishes of the family ~Iacrouridae~ are deep-water species, most of which
.- dweIl on the continental slopes. At least seven species have been reported to occur

off the Canadian At1antic coast. Only three of these - the roundnose (Coryphaenoides
~ rupestris Gunnerus 1765)~ roughhead (Macrourus berglax Lacep~de 1802) and co~mon

~ (Nezumia bairdii Goode and Bean 1877) - are plentiful and only one, the roundnose,
is presently being exploited to any extent~ chiefly by the USSR.

This paper presents information on research catches of roundnose, roughhead and
common grenadiers in thc Canadian area of the Northwest Atlantic in relation to
area, depth and tenperature and also reviews some aspects of the biology of these
species. For taxonomicdescriptions and distinctions~ see Marshall and Iwamoto (1973).

HATERIALS AUD l-lETIIODS

The information on distribution and relative abundance of the three grenadier species
in relation to area, depth and temperature was obtained from the catches of the 168
foot Canadian research vessel A. T. Cameron during 1958-73. Only data from survey
otter trawling sets of the A. T. Camcron~ using a no. 41-5 Yankee otter trawl (24.1
m headropc), towed usually at ~ knots for 30 minutes~ were used. All survey sets
were at positions unselected for abundance of grenadiers. Numbers of successfu1
fizhing sets per ~ degree latitude by 1 degree longitude rectangle are given in
Figure 1. Fishing sets extcnded from the shallowcst water of thc banks to about 400
fathcms (730 rnetres)on the slopes and very'occasional1y deeper. Otter trawling on
th~ slopes was generally carried out on a depth contour at predetermined depths in
x3thoms.
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RESULTS

Distribution by area

Roundnose grenadier

Research vessel catches of roundnose grenadiers were restrictcd to deep water at
the seaward edge of the contincntal shclf. Catches were greatest on the eastern
edge of Funk Island Bank (3K), on the edge of Hamil ton Inlet Bank (2J) and off the
northern third of Labrador (Fig. 2 and 3). Soce good catches were obtained in
deep water on the western side of Davis Strait (Fig. 4). Only small quantities
were obtained in deep water on thc edge of the Flecish Cap, Grand Bank and St.
Pierre Bank. nie species was absent in the Gulf of St. Lawrcnee; a few specimens

~ were taken in deep water on the seaward slope of the Scotian Shelf.

Roughhead grenadier

The roughhead grenadier appears to be soncwhat more widely dispersed than the
roundnose. Greatest catches of roughheads were obtained along the eastern cdge
of the Grand Bank (3L and 3N) wherc oaxi~um catehcs of 343 to 544 kg per 30-
minute tow were obtained (Fig. 5 and 6). Good catehes were also obtained off
northern Labrador and Baffin Island where maximuc catehes of 69-94 and 296 kg
per 30 minute set were obtained. Catehes in the area from Harnilton Bank to Funk
Island Bank (maximum eatches of 30-60 kg per 30-minute set) werc intermediate
between those to the south and the north. ~~derate catches of roughhead grenadiers
were obtained on the northeast Newfoundland Shelf in the Funk Island Bank and Deep
areas, but the species was absent on the shallower portions of the Grand Bank, in
3P, in the Gulf of St. Lawrence and on the Seotian Shelf, with only a few specirnens
taken on the seaward slope of the Scotian Shelf. r1aximum catches of roughhead
grenadiers in ~ degree latitude by 1 degree longitude rectangles where they were
most abundant were considerably less than the maximum catches of roundnose
grenadiers in areas where they were most abundant.

(ommon grenadier

The common grenadier was encountered in research vcssel eatehes from northern
Labrador to the southern Scotian Shelf (Fig. 7). Thc species was absent on the
shallower portion of the Grrn1d Bank, St. Pierre Bank and the Scotian Shelf, but
unlike the roundnose and roughhead, was taken in deeper water of the Gulf of St.
Lawrence. Catehes of this specics have been snall in all areas fished, generally
less than 5 kg per 30-minute set. Largest eatches were obtained on the south
western edge of the Grand Bank whcre, in one ~ dcgrce latitudc by 1 degree longi
tude rectangle, an average cateh of 36 kg per 30-minute tO\v was taken.

Distribution by depth and temperature

Roundnose grenadier

Very few roundnose grenadiers were caught at depths less than 200 fathoms (366
metres). In the area of greatest abundance (2G to 3K), the largest eatches were
generally obtained'at dcpths greater than 275 fathoms (503 metres). Similarly,

'very few roundnose grenadiers were caught at bottom temperatures of less than
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3.50C. Tho tc~orature range in axeas where thcy were oneountered in quantity was
very narrow - generally 3.5 to 4.50C. liowever, the speeies was taken in only very
sDall quantities in dcep \'Iater on the seaward slopes of the Grand Bank and Flemish
Cap at bottom tCf.'lperaturcs of 3.1 to 40C and gonerally absent on the seaward slopes
of St. Pierre Bank and the Sectian Sholf and in the Gulf of St. Lawrcnee where
average botton tempcraturcs at depths greater than 200 fathoms (366 ~etres) were
slightly highor - 4.2 to 5.2 cc.

Roughhead grenadier

Roughhead grenadiers were eaught at depths as shallO\i as 100 fathoms (183 tletres)
to the greatest depths fished (Table 2). Off northern Labrador (2H) greatest
catehes (> 15 kg per 3D-minute tow) were obtained at depths of 100 to 250 fathoms
(183 to 457 metres); in 2J-3K eatehes of approxi~ately sinilar magnitude (10-20 kg)
were taken at depths from 175 to 425 fathotls (320 to 775 ~etres). In 3L and 3N,
the area of apparcnt greatest abundanee of rcughhead grenadiers, maximum eateh rates
were obtained at 175 to 275 fathoms (320 to 503 metres) but there was very little
differenee in eateh rates at depths from 150 to 400 fathoms (274 to 732 metres).

Roughhead grenadiers '/ere eaught in quagtity (10 kg and hlore per tow) at average
bottom ternperatures as 10w as about 1.0 C und as high as 4.00 C but the greatest
catclles (in exeess of 20 kg per tow) were generally obtained at bottom temperatures

oof 2.0 to 3.5 C.

Cor.~on grenadier

In the area from 2H to 3L and 3H, cor..mon grenadiers were taken only infrequently at
depths shallower than 200 fathoLls (366 netres) but they oeeurred somewhat shallower
in the area fron the southwestern Grand Bank to the Scotian Shelf with moderate
quantities being taken as sha110w as 125 fathoms (229 metres) (Tab1e 3). In almost
all areas fished the speeies vlaS eaught at depths down to 425 fathons (775 metres) •
Greatest eatches on the southwestern Grand Bank were obtained at depths of 275 to
425 fathoms (503 to 775 netres) .

oThis speeies was generally taken at botto~ temperatures ranging from03.0 to 5.0 C,
with greatest eatehes (> 3 kg per tow) at tcmperatures of 3.0 to 4.0 C.

Fish size by depth und area

Roundnose grenadier

Average weights of roundnose grenadiers taken by otter trawl ranged from 0.04 to 1.7
kg (Table 4). In the areas of greatest abundaneo (2G and 3Y.) there was no apparent
relationship between average weiEht of fish eaught and depth. In 3K thc largest
fish (0.9 to 1.7 kg) were eaught at the sha110wer depths (150 to 250 fathoms; 274
to 457 netres) and the stlalles t fish (0.2 to 0.4 kg) in dceper ''1ater (350 to 425
fathoms; 640 to 775 metres).

Thcre were considerable area diffcrcnces in average weight of fish eaught with rela
tively sr.:al1 fish being taken in 3L. 3H. 3N und 3~ ,,,here average weights, with one
exeeption were less than 0.2 kg.

Roughhcad grenadier

Average weights of roughhead grenadiers taken by otter trawl runged from 0.1 to 2.3 kg
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but \v-ere generally betlleen 0.5 and 1.1 kg (Tab1e 5). In Division 3N, the area of
greatest abund::mce, tho largcr fish "ere.: shallower than the smaller fish. At
depths loss than 250 fathons (457 ~~tres) the average weight of fish caught was in
cxcess of 1.0 kg ,Jith thc Inrgcst fish (1.4 to 1.9 kg) at <.1epths of less than 125
fathm!1s (229 rr:etr(5). At depths greater than 250 fathons (457 metres) the average
weight was less than 1.0 kg \lith rclative1y si.!all fish (0.5 to 0.7 kg) taken at
depths greater than 300 fathcDs (549 metres).

Corr~on grenadier

The corr~on grenadiers caught were srral1, with average weights generally ranging fron
0.04 to 0.2 kg (TaLle 6).

There \-las an apparent geographie sizc difference. Ofr Labrador and Northeast
Newfound1and, the average weight of fish caught was around 0.2 kg, whereas on the
eastenl Grand Bank and F1enish Cap it was generally 0.1 kg; from the southwestern
Grand Senk ,>'est to the Gulf of St. Lm-lrence and south to the Scotian Shelf it was
gcnerally loss than 0.1 kg, with the smallest fish (about 0.05 kg), on the average,
being tukon on the Scotian Shelf (4\l'lX).

DISCUSSION AND CONCLUSIONS

Distribution

Roundnose grenadier

Tho rcundnose grenadier occurs on Loth sides of the At1antic and has been taken at
depths down to 1200 fathoms (2200 netres). It is distributod fron about 370N to
Baffin Is1and and is also fcund off Greenland, Ice1and and the r1urman coast south
to the Skaggerak and Irish Sea (Savvatinskii 1969). Research eatches rcported here
indicate that thc centre of abund:mee in the Canadian area of the Horthwest Atlantic
occurs off northeast Ncwfoundland and Labrador. This species is restrieted to deep
water at thc cdge of the ecntincntal shülf at dcpths greuter than 200 fathoms (366
metres) . Largest research catchcs \.cre obtained at depths greater than 275 fathoms
(503 metres). This species w~s not tukan in quantity at botto~ teffiperatures 1ess

othan 3.5 C.

USSR investigations have shown that the roundnose occurs in cornmercia1 concentrations
on the edge of the northeast NeHfoundland Shelf at depths from 250 to 550 fathoms
(457 to 1006 ~etres) und dceper (Savvatimskii 1969; Pechcnik and Troyanovskii 1970).
According to Savvutinskii (1971), at prescnt only feeding conccntrations of immature
grenadiers are cxp10i ted, these teing found at shallower dcpths than the adult fish.
Stanek (1971) reports that the rcundnose or rock grenadier is the dominant species in
cOf.unercia1 grenadier catches» wi th yie1ds at the ineeption of c0I;1II\crcial exploitation
of up to 10 tons per hour of truwling. The proportion of roundnose grenadier in thc
eatehes increases with depth; at a depth of 800 ~etres it is the only grenadier
spacies caught (Stanek 1971). ICI1AF statistics since 1967 indicate that, with the
exeeption of 1971, more than 80% of the roundnose grenadier eateh has been taken in
Division 3K. In 1971, 72% of thc catch was takcn in 2G. Our catch records suggest
that the greatest eonccntrations of roundnose grenadier occur during the seeond half
of the year but we have not fished this area to uny greut extent during the January
~tarch period. An examination of reonthly catch records for Division 3K during 1972-73
shows that 83% of thc eatchcs were taken during the Junc-October period. According
to Savvati~skii (1969) thc roundnosc grenadier is encountered in corr~ercia1 eoncen
trations during the autur.n.
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Farthcr to thc south, cxploratory decp-seil otter trawling by thc Hoods Hole Oeoano
graphie Institution vessel Caryn in 1952 and 1953 yicldcd catches of 220 to 535
roundnose grenadiers por haul (on~-half hour to ene hour duration) at depths of 300
to 550 fathoms (549 to 1006 r.1ctrcs) off thc southeastcrn edge of thc Nova Scotian
She1f, cxtending fron longitudc 630 l(;'W te 650 39' H (Sehroed<;;r 1955). Thc shoalest
eapturc of this spccies Has in thc 201 to 250 fathons (386 to 457 Ir.etres) zone and
thc deepest around 700 fathcrJs (1280 r.etr-es). llarkle end I,Iusiek (1974) report the
capturc of Coryphacnoides rupestris at dcpths of 800-950 metres in the r.dddle
At1antie Bight (approxir..atcly 39°30' to 39°50' 11) but Nezur.:ia spp. (partieular1y
Nezumi bairdii) \lore thc dOr:linant grenadiers in terr.-tS ci nwnbcrs.

Roughhead grenadier

The rougl1head grenadier has been reported to oeeur in deep ,,:ater on bcth sides of
the North Atlantic. along the eontincntnl slope cf llorth Ar;:criea scuth to Georges
Bank, in Davis Strait, off southcrn Greenland, lecland, Spitzbergen und northern
Norway (Savvatimskii 1969).

Research surveys indicate that thc roughhcad is more widely dispersed than the
roundnosc and, a1though also a deep-water species, oeeurs in greatest nur.bers at
somewhat sha1lowcr depths (100 to 275 fathoms; 183 to 503 metres) than thc round
nose. Largest eatehes of roughhc~d grenadiers were tnkcn during July to September
along the eastern nnd northern edgc of the Grand Bank (3L and 3N), but evcn there
average enteil rates \vere eonsiderably lcss than the average catches of roundnose
grenadier obtained in thcir aren. of greatest abundance off northeast Nowfoundland
and Labrador. Greatest eatehes of roughheads have been generally takan at bottcm
tempern.turcs bctween 2.0 and 3.SoC, as contras ted with roundnose grenadiers, very
few of \vhieh werc eaught at botton teeperatures of loss thon 3.SoC. Harshall and
IwaJ:loto (1973), ci ting Andriashev (1964) note that 11aerourus berglax is Bore of a
cold \mter for~ than Coryphaencidus rupcstris oceurring in the Norwcgian and
Barents seas at teJ:lperntures elose to ooe, hut has yet to be found in \;aters
belO\I OOC.

COI:'~on grenadier

Al Greatest eatehes of this spceics \lcre obtdned on tho seuthHestern edge ef the
,., Grand Bank at botten te~pern.tur~5 of 3.0 to 4.0oC. Unlikc thc roundnosc ffild rough

head, it is prescnt in the Gulf cf St. Lawrencc. Average c~tehcs per set have been
vcry snall in eorlparison wi th those for thc ether twc spe'cics.

Sizo, a!3c, feod and r.ligrations

Because re1atively littlc is knm-m of thc biology and life history ef the roughhead
and eernmon grenadiers, the follc'I'ling eor::ments pertain on1y to thc reundnose.

Thc corrmereial fishery for roundnose grenadiers off northcast Newfeundland-Labrader
has been reported to be basod on 9- to l4-year-old fish. 60-70 CD in length and 0.36
to O. 7S kg in weieht (Savvatir.~skii 1972). Thc fCI:!ales grOlv sonc\.,-hat r.:orc rapidly than
thc rr.ales in length as well es \'ieight. Thc roundnose is apparently long-lived and
attains sexual maturity relatively late. The fishery in thc l10rthwest Atlantic is
buscd on feeding conccntruticns of sexually iF.nature fish. Rcundnose grenadiers are
primarily bathypclagie feeders, as contrasted \üth roughhcad grenadiers \'lhieh are
pri~ari1y bottom feeders (Konstuntinov und Pcndrazhanskaya 1972). Euphuusiids und
copepods, squid und such fish species us 1anternfish and redfish are prominent in the
diet of thc rcundnose. Po1yehaetes, Ophiura und erabs in thc diet of thc roughhead.

Knowledge of stock relationships and nierations of roundnosc grenadiers is seanty.



USSR seientists have proposed eonflieting hypotheses on the cxtcnt of nigrations ex
hibited by the roundnose. Zakharov und rtokanu (1970) suggested that the roundnose
grenadier spawns in leeland waters, the eggs and larvae are tran~ported passively by
the eurrents around liest Greenland to Baffin Islr..nd und tht;nee by the Labrador Current
to the lIortheast Uewfoundland Shclf where the young settle to bottor.J. at depths of 330
to 500 fathoms (603 to 914 netres); as the fish grow larger, they migrutc baek to the
Ieelandie spawning areas. More rccently, this hypothesis has been discounted by
Savvatinskii (1972), who, fron a eonsideratiou of external body strueture, eonsiders
the roundnose grenadier to bc a poor s\liJ:'JJer. It appcc.rs mere likcly that concen
trations of sexually n:ature grenadiers in the Northwest Atlnntie oecur at depths
greater than those norr.ally fishcd cot1'TI.crcially. This has been confirmed by capturc
during exploratory fishing cf largo sc-xually r.:ature fish at dcpths of about 1470-1520
metres off central Labrador ~d of spmming and post-spawning fish at depths of 850
to 1270 metres off Nova Scotia (Savvatir.:skii 1972). Tho:; perccntage of mature fish
increases with depth.

4ItInformation about time of spa\ming is very sparse. It has been suggested (Grigorev
1972) that spawning is non-intermittent and occurs year round. According to Grigorev
(1972), juvenile roundnose grenadiers, approxir..ately 8 em leng, arG encountercd a10ng
thc continenta1 slope of North America fron. the Grand Bank to Cunberland Peninsula,
also a10ng West Greenland und soudi of Ice1and. In research eatches by the A. T.
Ca~eron, roundnose grenadiers tuken in 3L, 3rl, 3N und 30 generally hnd average weights
of less than 0.2 kg und, in son:e instanees, as little as 0.04 to 0.05 ke. It seems
reasonable to assune that juveniles eaueht on the eontinenta1 slope off Newfoundland,
Labrador und West Greenland have a loeal oriein with spawning occurring in these
regions at dcpths greuter thun 1000 notres - at the botton or in the bathype1agic
zone. Harshall und IWru:1oto (1973) suggest that both Coryphaenoides rupestris und
Nezumia bairdii are Sllr.1mer-autumn spawners.

Marshall (1965) suggests that the ~ovements of grenadiers along thc eontinental slope
do not excced a hundrcd miles \/hilc such movemcnts are even less aeross the eontinental
slope.

There is evidenec that thc rounclnosc grenadier, a buthypelagic feeder, undertakes
~diurna1 vertieal migrations (Savvati~skii 1969). IInecrich (1974) rcports the capture

of forty-nine speeirncns of Ceryphucnoides rupestris (7-94 CD in length) during mid
water trawling by the German research vessel \'laI tor EerVJig off IcelaIld. These
specimens were eaught in sevcn r:üd\'l~tcr hnuls, both day und night, 270-1440 metres
off the bottor.l at depths bct\vcen 1000 and 2100 metres • Hod~l distance off the bottom
was about 480 metres. Hncdrieh (1974) eone1uded fron these captures, und reecnt
studios showing that Coryphacnoidcs fced 1arge1y on pa1ugie animals, that slope
dwelling members of this eonus normnlly r.:ove off the botten und feed in midwater.

Resource potential

Fishes of the family Hacrouridae are dor.linunt, both in bionass and numbers, on the
continenta1 slopes and abyssal plains of many regions of the world (Grey 1956; Harshall
1965; Kort 1967; Iw~oto 1970; Paarey und Ambler 1974). In all, about 300 species of
grenadiers have been described, of which approximately 65 spccies occur in thc Atlantic
(Narshall and IWUI:loto 1973), half of which oecur in the Gulf of Mexico and the
Caribbean Sen. Only the three species discussed here are cornr.:on1y takan in trawl
catchcs en thc contincntal slopes off thc C,:madian Atlantic coast.
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Gf these, only the roundnose grenadier has been eaught in eor.uncrcial quantities and
it has been subjceted to exploitation sinee about 1967. Catehes f1uetuated between
13,000 and 32,000 metrie tons from 1967 to 1973, exeept for 1971 when 75,000 metrie
tons Here eaught (Fig. 8). Estimates of 24.000 ~d 37,000 ~etrie tons havc been
reeent1y derived us preliminary lower and upper limits of maxim~~ sustainablc yield
for roundnose grenadiers in ICNAF Subarcas 2 and 3 ePinhorn 1974). To date, the
fishery has apparcntly only oxp1cited ecneentrations of immature fish and these are
apparently fully exploited ut the preserit tine. I-!Oilever. these estimates of maximum
sustainab1c yield probab1y represcnt thc potential of only the immature portion of
the stock. The potential of thc total stock nay be substantially higher if the
fishery were extcnded to nature fish at grcater depths.

The roughhead grenadier probably oeeurs in limited nunbers in eo~creial grenadier
catches off northeast Ncwfoulldland and Labrador Lut thc proportion of roughheads in
these grenadier eatehcs is probably small. From its depth distribution, whieh over
1aps that of redfish, it appcars likely that roughhcads are taken frequently as a
by-eateh in the redfish fis!lcry in Divisions 3L-N.

Beeause of its limitcd biomass and smull sizc (genera11y 0.1-0.2 ke) the eo~~on

grenadier is unsuitable for eo~mer~ial exploitation.

Moiseev (1973) givcs thc 1970 world eateh of ~1aerurids as about 300,000 metrie tons
and estimates a worldwide potential eateh of about one million mctric tons, a largo
proportion of this from the southern Hemisphere, Suda (1973) estimates the potential
eateh of Maerurids and morids in the norttlern hemisphere as about 150,000 metric
tons. Gu1land (1970) estimates a potential eateh of 100,000 metric tons of
maerurids from the northeast Paeifie .
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latitude, 1 degree longitude rectangle per 3D-minute on bottom otter
trawling set of the A. T. Cameron during 1958-73.
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Fig. 3. Largest catch of roundnose grenadier, kg whole weight, by ~ degree
latitude, 1 degree longitude rectangle per 3D-minute on bottom otter
trmvling set of the A. T. Cameron during 1958-63.
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Tab1e 1. Average weight (kg) of roundnose grenadier catches per successful 30~minute' trawl set in relation to depth and bottom
temperature.by ICNAF Division (2G-4X). based on A. T. Cameron catc~e$ during1958-73 (number of sets in parentheses).

Depth Area O' Subarea 1 2G 2H 2J 3K 3L 3M 3N 30 3P 4RST 4VWX

Fathoms (Metres ) Catch °c Catch °c Catch °c Catch °c Catch °c Catch °c Catch °c . Catch °c Catch °c Catch °c Catch °c Catch °c Catch °c

0-25 (0-47) 0~2~ 4.9 0(36)2.5 0(14) 1.7 0~8) 1.3 0(2) 6.3
·26-50 (48-92~ o 1 1.7 0(127)0.1 0(362}1.2 0(138)1.7 0(74) 1.0 o 21) 0.9 003} 3.4
51-75 (93-138 0(2)-0.3 0(1)-0.3 0(3) 0.8 0(1 )-0.2 0(3~-0.4 0(102~-0.5 0(86}0.6 0(72)3.7 0(66) 0.8 0~25~ 1.0 0(40} 4.3
76-100 (139-184) 00) 2.4 0(5) ,0.4 Oll1) 0.7 0(17) 0.8 0(9 -0.4 0(120 0.0 0(11)3.8 0(88}0.9 0(80)4.4 0(72) 2.6 o 65 2.4 0(37) 5.2

101-125 (185-229) 0(2} -0.9 0(1) 3.0 0(5) 2.0 0(7~ 0.5 0(35) 1.7 0(24) 1.3 0F4l 0.9 0(9)4.1 0(73)1.5 0(60)4.3 0(78) 4.5 0(82) 3.6 0(23) 6.0
126-150(230-275) 0(1) -1.1 0(2) 0.8 0(6) 3.5 0(4 1.2 0(51) 2.6 0(37) 2.1 o 33 1.4 0(12 4.2 0(40)1.8 0(43)4.2 0(69) 5.0 0~82~ 4.4 0(18) 5.5
T51-175~276-321~ 0(5} 0.7 O(l} 3.9 0(5~ 2.2 0(39) 3.3 0(55} 3.0 0(33~ 2.3 0(64 4.2 0(32~2.2 0.1(27~3.9 0~35~ 4.9 o 46 4.6 0(9) 5.7
176-200 322-366 0(5~ 1.3 0(2) 3.2 0(2 2.0 0(23} 3.6 0.2(2n 3.1 0(19 3.3 0(8 4.0 0(14 2.7 1(9 3.8 o 224.8 0(39 4.6 0(10~ 5.7
201-225(368-412 0(2 2.4 0(1} - 1046(2) 3.9 52(1} 4.3 0(10) 3.6 0(13) 3.3 "1'1

3
.,

. 0(4 3.9 0(3)2.9 0(3)3.4 0(4 4.9 0(5) 4.9 0(4 5.2
226-250(413-458) 0(1 1.8 0(3} 2.3 0(1} 4.0 92(3) 3.5 0.4(11} 3.9 30(14) 3.7 o 9 3.5 0(5 3.8 0(6}3.2 2(4~3.8 0(4) 4.5 0(4} 4.4 0(9 4.6
251-275(459-504} OP) 3.9 0.6(4) 3.9 0.7(9} 3.4 o 4 3.4 . 0(4~3.9 0~2p.5 3~5 3.4 0(5} 4.5 0(4} 4.7
276-300(505-549) 6 5~ 2.1 4(2) 2.3 2756P) 4.1 60(8~ 3.9131~8) 3.8 o 6 3.7 . 0(25 3.9 0.7 6 3.4 5 6)3.7 0(5} 4.4
301-325(550-595) 1(1 4.1 19(1} 1.0 ~55 1) 4.1 48(2} 4.4 215(7 3.8 121 6) 4.0 0.2 21 2.8 °f7~3.8 0(2)3.3 0(4) 4.5
326-350(596-641) O(l} 1.0 52(5) 3.7 316(6~ 3.8 1(3 3.7 . o 4 3.7 '1')3., 5(2)3.8 0(1)
351-375(642-685) 0(2) 0.9 1145(l} 4.0 29(3 3.9 1{3 3.1 o 1~3.4 2(2)3.7 0.1(5) 4.3
376-400(686-732) 74(3) 3.0 200(1) 3.5 0(1) 3.5 26(4) 3.5 280(3~ 3.7 0~5~3.7 6 4 3.6 22(4)3.9 0(1 ~ 4.3
401-425~733-778} 2319(1) 3.4 1114(1) 4.1 184(1) 4.3 25~3} 3.9 32(4 3.5 8(1) 3.6 0.5 3 3.5 o lp.5 14(2)4.1 0(4 4.3
426-450 779-824) 2239 1) 3.7 278(1 3.8
451-475~825-869) 17(1 )
476-500 870-914) 0(1)

..-



Tab1e 2.' Average w~ight (kg) cf roughhead grenadier catch~s per successfa1 3D-minute trawl set in relation to depth and bottom
temperature by ICNAF Division (2G-4X), based on A. T. Cameron catches during 1958-73 (number of sets in parentheses).

Depth Area 0 ' Subarea 1 2G 2H ' 2J 3K 3L 3M 3N 30 3P 4RST 4VWX

Fathoms (Metres) Catch °c Catch °c Catch °c Catch °c Catch °C· Catch °c Catch °c Catch °c Catch °c Catch °c Catch °c Catch °c Catch °c

0-25 ' (0-47) 0(2~ 4.9
ri(127~ 0.1

0(36) 2.5 0(14) 1.7 0(8) 1.3 0(2) 6.3
26-50 (48-92) 0(1 1. 7 0(362~ 1.2 0(138)1.7 0(74~ 1.0 0~21~ 0.9 OP3) 3.4
51-75' (93-138) 0(2 -0.3 0(1) -0.3 0.2(3) 0.8 0(1) -0.2 0(3) -0.4 0(102 -0.5 2~86 0.6 0(72)3.7 0(66 0.8 o 25 1.0 o 40) 4.3
75-100(139-184) 0(1) 2.4 1(5).0.4 0.3(11)0.7 0(17) 0.8 '0(9) -0.4 0(120) 0.0 0(11) 3.8 10 83) 0.9 0(80)4.4 0(72) 2.6 0(65) 2.4 0(37) 5.2

101-125(185-229) 0~2) -0.9 0(1) 3.0 13(5) 2.0 17(7) 0.5 2(35) 1.70.1(24) 1.3 '17'! 0.9 019) '.1 22(73) 1.5 0.2(60)4.3 0(78) 4.5 0(82) 3.6 0(23) 6.0
126-150(230-275) 0 1) -1.1 0(2) 0.8 17(6) 3.5 35~4) 1.2 4~51) 2.60.9(37) 2.1 2 33 1.4 0(12) .4.2 14(40) 1.8 1(43)4.2 0(69) 5.0 0(82) 4.4 OP8) 5.5
151-175{276-321) 63(5) 0.7 2(1) 3.9 29 5) 2.2 4 39) 3.3 5(55) 3.0 20(33 2.3 0(64) 4.2 32(32) 2.2 1(27)3.9 0(35) 4.9 01451,.5 o 9) 5.7
176-200(322-366~ 5~5~ 1.3 0~2~ 3.2 61F~ 2.0 11~23) 3.6 9{27~ 3.1 26~19 3.3 0.1~8) 4.0 36P4) 2.7 ?(9~3.8 0{22~ 4.8 0(39 4.6 0(10) 5.7
201-225(368-412 4 2 2.4 o 1 - 3(2) 3.9 23 1 4.3 14 10) 3.6 15(13 3.3 28 3) 3.4 3 4) 3.9 17 3) 2.9 4{3 3.4 0(4 4.9 0{5 4.9

~m
5.2

226-250(413-458 7~1~ 1.8 13(3) 2.3 3(1) 4.0 18(3 3.5 11 11) 3.9 11(14) 3.7 32(9) 3.5 4(5) 3.8 31 (6~ 3.2 1(4)3.8 0(4) 4.5 0(4 4.4 4.6
251-275{459-504) 1 1 3.9 9(4) 3.9 9(9) 3.4 25~4~ 3.4 3(4) 3.9 28~2 3.5 5(5)3.4 0(5) 4.5 0(4) 4.7
276-300(505-549) 4 5) 2.1 21(2) 2.3 7P) 4.1 8(8~ 3.9, 13(8) 3.8 176 3.7 1(25) 3.9 26 6 3.4 6(6)3.7 0.1(5) 4.4
301-325(550-595) 5(1) 4.1 22(1) 1.0 71) 4.1 7(2) 4.4' ,5(7 3.8 '11(6~ 4.0 . 7~2 2.8 0.6(7) 3.8 12 2) 3.3 0~4) 4.5
326-350~596-641~ 9(1) 1.0 14(5) 3.7 19(6 3.8 9 3) 3.7 12(4) 3.7 25(4) 3.7 7~2~3.8 o 1)
351-375 642-685 0.5(2) 0.9 0(1~ 4.0 6(3~ 3.9 32(3) 3.1 8(1~ 3.4 8 2 3.7 0.2(5) 4.3
376-400(686-732) 7(3) 3.0 4(1~ 3.5 5P) 3.5 19(4 3.5 19~3 3.7 6(5) 3.7 24(4 3.6 3 4 3.9 0(1) 4.3
401-425{733-778) .18(1 3.4 18(J) 4.1 6 1) 4.3 11 (3) 3.9 15 4) 3.5 16(1) 3.6 4(3) 3.5 0(1 ~ 3.5 7(2)4.1 0(4) 4.3
426-450!779-824) 0(1) 3i7 6(1 3.8
451-475 825-869) 5(1) - 0(1)476-500 870-914)

< .

I

I

i



Table 3. Average wetght (kg) of common ~renadier catches per'~u~cessful 30-minute trawl set in relation to depth and bottom
temperature by ICNAF Division (2G-4X), based on A. T. Cameron catches during 1958-73 (nurrber of sets in parentheses).

Depth Area 0 Subarea 1 2G 2H 2J 3K 3L 3M 31'1 30 3P 4RST 4VWX

Fathoms (Metres) Catch °c Catch °c Catch °c. Catch °c Catch °c Catch °c Catch' °c Catch °c Catch °c Catch °c Catch °c Catch °c Catch °c

2.5 0(14) 1.7 0~8) 1.3 0(2) 6.3
1.2 0(138)1.7 0(74) 1.0 0 21)0.9 0.1(13)3.4
0.6 0(72)3.7 0(65) 0.8 0 25)1.00(40) 4.3
0.9 0(80)4.4 0(72) 2.6 0(65}2.4 0(37) 5.2
1.50.5(60)4.30.5 78) 4.5 0.2(82 3.6 0.1(23)6.0 .
1.8 3 43)4.2 2 69} 5.0 0.7(82 4.4 0.3(18)5.5
2.2 4 27)3.9 2 35 4.9 1{46)4.6 0.6(9) 5.7
2.7 4 9) 3.8 0.8 22 4.8 3 39)4.6 0.2(10)5.7
2.9 12 3) 3.4 4 4) 4.9 2 5} 4.9 0.4(4) 5.2
3.2 6 4) 3.8 5(4) 4.5 6(4 4.4 0.5(9) 4.6
3.5 11(5) 3.4 3(5 4.5 0.8(4) 4.7
3.4 8(6) 3.7 0.6(5) 4.4
3.3 0.9(4) 4.5

,3.7 61(2j 3.8 2(1)
3.4 5 2 3.7 2(5) 4.3
3.6 18 4 3.9 0 1 4.3
3.5 50f2 4.1 0.8f4~ 4.3
3.8

0-25 (0-47~
26-50 (48-92
51-75 (93-138
76-100{139-184) .,

101-125(185-229) . 0(2)-0.9
126-150(230-275) 0(1)-1.1
151-175(276-3211 0(5) 0.7
176-200 322-366 0 5) 1.3
201-225 368-412 0 2) 2.4226-250~413-458 0.5 1) 1.8
251-275(459-504~ 0 1) 3.9
276-300(505-459 0.2 5

J

2.1
301-325(550-595 ~ 0 1 4.1
326-350 596-6411 0 1 1.0
351-375 642-685
376-400 685-732 0(3) 3.0
401-425 733-778
426-450 779-824)
451-475(825-869)
476-500(870-914)

o 2 4.9
o 1 1. 7
o 2 -0.3
o 1 2.4
o 1 3.0
o 2 0.8

0~2} 3.2o 1 -
o 3 2.3

0(2) 2.3
0(1) 1.0

0~2} 0.9o 1 3.5
o 1 3.4

'. > O(127~ 0.1
0(1) -0.3 0(3) 0.8 0(1) ,-0.2 0(3) -0.4 0(102 -0.5
0~5) 0.4 O~11)0.7 0(17) 0.8. 0(9) -0.4 0(120 0.0
o 5) 2.0 0 7) 0.5 0(35)' 1.7 0(24) 1.3 0(74) 0.9
06) 3.5 04) 1.2 0(51) 2.6.0(37) 2.1 0(33) 1.4
0(1) 3.9 0'3{5! 2.2 0.1(39), 3.3 0.1 55) 3.0 0.4(33) 2.3

o 2 2.0 °i23) , 3.6 0.5 27) 3.1 109} 3.3
0(2) 3.9 8 1 4.3 0.2 10) 3.6 0.2 13) 3.3 0.5(3 3.4
0(1) 4.0 4(3 3.5 1 11) 3.9 0.9 14) 3.7 6(9 3.5

1(4) 3.9 ' 4 9) 3.4 5 4 3.4
0
0

(11) 4.1 ,2(8) 3.9 28 3.8 563.7
() 4.1 0.7(2) 4.4 5(7) 3.8 3 6 4.0 0.3 2 2.8

3(51 3.7 2 6 3.8 3 3 3.7
0(1 4.0 > 3 3 3.9 5 3 3.1

0(1) 3.5 0'1{4 3.5 0.3 3 3.7 " .
0(1) 4.1 0.5(1) 4.3 0.73 '3.9 3(4 3.5 8(1) 3.6

01)' 3.7

, ,

I:' j:

: ,! .' I'. ~. ,. .' '

.', -.' ,
,- 'I·'l.!' .. '

O(35~0(362
0(85

0(11) 3.8 0(88)
0(9) 4.1 0.1(73)

0(12) 4:2 0.4(40)
0(641 4.2 0.4~32),

0.1(8 4.0 3 14)
2(4 3.9 0.5 3)

0.1(5 3.8 5(6)
0.2(4) 3.9 3(2)
0(25) 3.9 21f6)
,0(7) 3.8 4 2)
1(4) 3.7 8 4)

1611)0.4(5) 3.7 14 4)
0.1(3) 3.5 0 1)01)

0(1)
0(1)

N
o
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Table 4. Average weight (kg per fish) of roundnose grenadier taken by A. T, Cameron. 1958-73. in a no. 41-5 otter trawl on
bottom at various depths (number of fish i~cl~de~,1n averages fnrar~nthes~s).

~, •:'j ,

.'

Depth Area 0 Subarea 1 2G 2H 3K 3L 3M 3N 30 4W

Fathoms (Metres ) Aug-Sept. Aug. Sept. July-Aug. Apri -QcF March-Dec. "'ay-Oct. Sept. ' July-Nov. May Nov.

0-25 (0-47~
26-50 (48-92
51-75 (93-138
76-100{l39-184

101-125{l85-229
126-150(230-275
151-175(276-321
176-200(322-366
201-225(368-412
226-250(413-458)
251-275(459-504)
276-300(504-549)
301-325(550-595)
326-350(596-641~
351-375(642-685
376-400(686-732
401-425(733-778)
426-450(779-824)
451-475(825-869 )

0.9 m 0.2
g~~0.9 0.1

0.8 (2500) 0.9 (47~
0.6 q0.8 (537) 0.1 (3 0.1 (45)
0.6 0.5 (l3) ~ , i 0.1 (80)

0.9 (32~ 0.6 (l4) - 0.5 ~8~ 0.5~6024~ \ 0.05 (5) 0.08 (54) 0.2 (175)
1.4 (1 0.6 (32) 0.9 (l012) 0.6 (47) 0.5 22) 0.7 1099 0.2

(3}0.6 (19) 0.8 2071l 0.04
~~~

0.1 (129) 0.2 (60). ',. 0.2 (582 'Q ~ 1 , - - 0.5 (l)
0.2 (1046) 0.5 (438) 0.3 (194~ 0.4(1910~ :, 0.4 (202) 0.1 ~360l

0.6 (4185) 0.6 (304) O.ß (7~ 0.3 (443 - 0.1 276
;' . ,

-j:



Tab1e 5. Average weight (kg per fish) of roughhead grenadier taken by A. T. ·Ca~eron. 1958-73. in a no. 41-5 otter trawl on
bottom at various depths (number of fish included in average. in paren~heses).

Depth Area 0 Subarea 1 2G 2H 2J 3K 3L 3M 3N 30 4V 4W 4X

Fathoms (Metres ) Aug-Sept. Aug. Sept-Oct. July-Oct. April-Nov. Feb-Oec. Feb-Nov. ~arch-Sept. Feb-Nov. Feb-Oec. Nov. Nov. Nov.

0-25
26-50 (48-92) 1.4 (5)
51-75 (93-138) 0.5 (1) 1.6 (59)
76-100(139-184) 1.4 (4~ 0.5 (7~ 0.8 (6) 1.9 (432~ 0.6 (2)
101-125(185-229~ 1.3 (24 1.0 (127 0.8 (29~ 0.8 (3) 1.0 (59) 1.6 (886 0.9 P5)
126-150 (230-275 0.6 (25) 0.9 (155) 1.0 (133 0.8 (45) 1.0 (59) 0.7 (262) 0.8 66)
151-175~276-321) 0.9 (l8) 0.6 (10) 1.2 p27} 0.8 (111 ~ 0.8 166 0.7 (904~ .1".2 (344 ~ 0.9 P5)
176-200 322-366) 0.4 (66) 0.8 152) 0.7 (75 0.8 216 1.0 (504 0.9 {1~ 1.0 (151 0.8 22)
201-225(368-412) 0.5 (16 ) 0.5 (14) - 0.9 (126) 1.0 129 0.8 (l10) 0.6 (25 1.0 (53) 0.5 (23)
226-250(413-458) 0.4 (18) 0.4 (65) 0.7 (4) 0.5 (98) 0.6 (124) 0.6 196 0.9 (342

1,0 1"1 1.1 (173) 0.3 (12)
251-275(459-504) 0.2 (6) 0.6 (32) 0.8 113 0.8 (l14) 1.1 38 0.9 (61) 0.9 (19)
276-300(505-549~ 0.5 (48~ 0.7 (61) 0.5 ~9) 0.6 (107) 0.7 (100 0.6 (181~ 0.7 (166 0.9 (176) 1.2 (29) 0.2 (2)
301-325(550-595 0.3 (19 1.4 (16) 2.3 3) 0.4 (37) 0.5 (26) . 0,7 j7'! 1,0 (I' 1.1 (117 0.7 (36~
326-350(596-641) 1.8 . (5) 0.9 (74) 0.9 (02 0.5 (57) 0.9 (52) 0.6 (169 0.6 (11 )
351-375(642-685~ 0.5

(1 ~ 0.7 {75 0.7 (141) 0.5 (16) ~ - 0.5 (2)
376-400(686-732 0.5 (47) 0.4 (l0 0.3 (l4) 0.7 (loll 1.1 75 1.1 g:~

0.7 (142) 0.7 . (27)
401-425(733-778) 0.8 (23 0.6 (29) 0.5 (13) 0.8 (45) 0.6 94) 0.6 (26) 1·0 1.0 (14) 0.1 (l)
426-450(779-824~ 0.6 (4)
451-475{825-869

N
N



Table 6. Average we1ght (kg per f1sh) of eommon grenadier taken by A. T. Cameron, 1958-73, in a no. 41-5 otter trawl
on bottom at various depths (number of f1sh ineluded 1n average, in parentheses).

Depth Area 0 2H 2J 3K 3L 3M 3N 30 3PS. 3Pn 4R. 45 4T .4V 4W 4X

Fathoms (Metres ) Aug. - July- April- Mareh- March-
Sept. Aug. Oct. Feb-Oee. Nov. Sept. Feh-Nov. feh-Oee. Jan-Dee. Feb-May Jan-Nov. May-Nov • May-Nov • Nov-Dec. May-No\(. Nov.

0-25 (0-47
26-50 (48-92
51-75 (93-138
76-100(139-184

101-125(185-229
126-150(230-275)
151-175(276-321)
176-200(322-366~
201-225(368-412
226-250(413-458
251-275(459-504)
276-300(505-549)
301-325(550-595
326-350(596-641
,351-375 ~ 642-685
376-400 686-732
401·425 733-778
426-450( 779-824
451-475(825-869

0.2 (1)
0.2 (1) 0.3 (1)

0.2(9) 0.6 (4) 0.1 (47) 0.2 (95)
0.2 (5) 0.2 (74) 0.1(147)
0.2 (9) 0.3 (29) 0.09(18)

0.2(2) 0.2(67) 0.2(104) 0.2 (94) 0.1(270)
0.2 (27) 0.2(240) 0.1(127)

0.2(1) 0.2 (96) 0.2(179) 0.2(1471
0.2(6) 0.2 (21) 0.2 (85 0.1 (5

0.2 (70) 0.2(111 0.2 (67
0.2 ~136 0.2 (80

0.2 (2l 0.1 26
0.5(1) 0.2 (11 0.3 10 - -

0;05 (1) 0.05(15)
0.1 (2)
0.1 (15 0.05 (40) 0.1 <l1~ 0.1 (1) 0.1 (4) 0.1 (7) 0.05 (3~. 0.05 (1)
0.3 (47 0.06 (480) 0.07 (439 0.09 (41 0.1 (36), 0~1 (25) 0.1 (48 0.08 (6) 0.03(40) 0.05 (5)
0.08(118 0.07(1242) 0.06(1166 0.1 (4 0.09(274) 0.09(134~ 0.08(281 0.09(24) 0.08(23) 0.08(15)

0.1 (2) 0.09(162 0.09 (535) 0.09 ~544~ 0.09 (8 0.08(347) 0.08(101 0.07(209 0.06(40) 0.07(37) 0.04 (6)
0.1 (8) 0.2 (52) 0.1 (215) 0.09 162 0.1' (24 0.08(383) 0.06(259 0.09(443 0.06 (7) 0.08 (9) 0.07 (8)
0.1 (93) 0.1 (12) 0.1 (90) 0.07 221 0.1 (10) 0.07 (30' .. 0.08(20)
0.06(11) 0.1 (77~ 0.1 (131)'0.09 (103) 0.09(107) 0.1 (28) 0.05 (22) 0.08 (60 0.04(32) 0.1 (33) 0.07(10j
0.1(68) 0.08 (77 0.08 (230) ',' , 0.09 (73) 0.08 (36) 0.08 (70) 0.07(10) 0.08(11) 0.1 (12
0.1(49) 0.1 (896 0.2 (180) 0.07(30) 0.04(23
0.2(95) 0.1 (63) '. 0.08(18) 0.05(44
0.1(39) 0.2 (150) 0.2 (550) 0.04(43)

- - - - 0.04(87) 0.08(44)
0.07(64) 0.1 (224) 0.2 (395)
0.2(59) 0.2 (500) 0.08(28) 0.06(14


