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ABSTRACT

Atlantic saury (Scomberesox saurus,-Wa]baum} ware collected from surface

waters between Gilbert_énd Oc2ancgrapher canyens (southwestern edge éf Georges
Bank) to determine their Tength-weight relationship, qut morphoiong and

"~ source of food. Fish weré thained'on November &, 1981 by attracﬁing them at
night with artificial 11ght, and subsequently towing two pelagic trawls, one
from each side of the ship, through obsarved conééntrations. Examination of
the stomach contents of 30 fish révealed the prey of saury to be principally
Euphausiacea and Siphonophora (tentative jdentifications). The relationship
between length and weight, expressed by the equation W = aLb, where

a = 6.0844 x 107°

;b =2.8684 (r" = 0.6786), was based on 83 specimens. The
meén fish fork iength was 322 mm, and the mean weight was 97,é g. 'Digeétive
tract measurements of the Atlantic saury showed that'saury-Have unué&a]]y

_ Wargé stomachs in relation to their intestine. It Qas also determined from

a series of linear regrassions that as Atléntic saﬁry_increase in size, the
weight of their stomach and intestiné decrease when expressed as a percentage
of the total body wéight. However, the weight of the stomach decféased ata
faster.rafe than the weight of the intestine.' An exponential_regfession of
._the percantage body.weight of stomach contents to fish length (of weight)
indicates the percentage body weight made'up by the sfomach contents also-

. decreased as saury increase in size.



INTRODUCTION

Atlantic saury (Scomberesox saurus, Walbaum) is distrfbutad,from the
coasts of the U.S.A. and Canada to the Norwegian.aﬁd Barents Seas and from
the north&est coast of Africa to the northeast ccast of South America. The
densest concentrations of Atlantic saury in the North Atiantic occur within
the'waters of the Guif Stream aﬁd the North Atlantic Drift from at Teast
13% to 70% depending on the season. During winter months, large concen-
trations congregate in the vicinity of the Great South Channel in the
Northwest Atlantic (Nesterov and Grudtsey, 1980). Atfantfc saury undertake
considerable seasonal migraticns. The northwards migration (spring-summer)
iS'apparentTy related to‘feeding and the southwards migration {autumn-winter)
is Tikely relatad to spawning and overwintering (Sauskan and Semenov, 19683
Zi]énov and Bogdanov, 1968; Dadnik; 1975).

Atidntic saury is the most significant plankton feeder in the upper
pelagic waters of Atlantic temperate zones {Zilanov and Bogdanov, 1968).

As a p1ankton predatof the Atlantic sadry has low food selectivity. Changes
in the type of food consumed, dependh:g' on aréa; seasoh or -time, indicate |
-. that this species has a high feeding p]ésticjty. ApparentTy, it is this
characferistic which allows saur} td adapt to 1ife in the apen parf of ﬁhe

: ocean, where food is relatively inaccessible (Nesterov, 1981). Atlantic
saury has been fOund in the stomachs of severa] species of squid, blue shark

swordfish, do]ph1ns, sea birds, and the small wnale dolphin.. It has also



been found in the stomachs of cod, silver hake, and spiny dogfish.  The
- Atlantic saury is a membef of the tertiary 1eve1 of the trophic food c¢hain,
which includes "predatory plankton" and “"plankton-eating fish." It is also
én important intermédiate link between crganisms of the first two trophic
levels and nekton predators of the fourth and fifth trophic levels, as
well as sea birds (Nesterov, 1981).

In this study we examine the type and quantity of food consumed, and
determine the length-weight relationship and gut morpholiogy of Aflantic

saury collectad in NorthwestrAtlantic waters.

METHODS

Co!!ectﬁon

Fisﬁ were colliected during a study Jjeintly conducted by Americah and
Soviet sciantists aboard the Soviet research vessel BUGOSLAV, operated by
the Polar Research Institute of Fisheriés and Oceanography_(PINRO), located
“in Murmansk, USSR, during November 1981. |

Two pelagic trawls (oné hung from port and one from starboérd) were
towed at five'knoté_during hours of darkness. The trawls were fitted to the
_sides of the vessel, suspended from horﬁzontﬁi booms, and heid opén vertically
by 400 kilogram weights hung on the outboard end of the_fbétropes of the nets.
‘Each net wés'approximateiy 32 meters fong, and had a mouth opening of 25 équare
~meters., The body of the trawl was madé up of séctions with meshes varying ?rom
_ 12—20 mi??ihetérsa Brignt 1ights were directed towards ‘the water ahead of the

vessel to attract as well as Tocate fish concentrations. All Atlantic saury



_ for this ana1y§is were obtained on the night (0300-0500)'éf November 11, 1981,
at one station located at 40920.8' latitude and 53°04.4" Tongitude {bottom
water depth of 150~lf0 metefs:and-genEra11y betwean Gilbert and Oceanographer
cahyons on the southwestern edge of Georges Bank). Fish were frozen and |
returned to the Woods Hole Laboratory of the Northeast Fisherias Cenfer,

located in Woods Hole, Massachusetts for analysis.

Analysis

Fish were aly thawed during January 1983, and the lengths and weights of
88 specimens were obtained (fork length (FL)_in millimeters, and weignt to the
nearest one tenth of a gram). Digestive tracts of 39 fish were excfsed and
weighed,.and the stomach contents of 30 fish wers examined under a dissecting
microscope,. sorted, weighed and the data recorded on logs. Gut merphological

measurements included total digestive fract, stomach, and intestine waightis.

RESULTS

Length-weight relationsnip

A totai of 88 Atlantic saury were examined.. Fish ranged in size from
285-393 mm FL (]engthf?reQUency given in Figure 1} and from 51.8-172.1 g.
We found the‘relétidnship betweéh wéight énd length to be
W ="6.0844 x 1076 2f8684; wﬁere-t = Tength in mm; aﬁd W = weight in g
(Figure 2). The mean %1sh FL-was 322 mm, and the méan fish weight was 37.8 ¢

(éee Table 1 for a Tisting of all measurements obtained for individual ?1sh).-



Stomach contents

_ Stomach content ékaminations'and-gﬁt mcrpho]ogicai measurements ware not
obtained for all 88 fish because the tissue of some of the specimens was in
an advanced state of decdmpositioh. The stoméch contents of 30 fish were
examined, but the material found in the stomaéhs was in very poor condition,
most likely because stomach acids continued to digest the bolus during fraezing
and thawing. Major prey wers tentatively identified as Euphausiacea and
Siphoncphora, but could conclusiveTy only be identified as Crustacea and animal

remains {(Table 2).

Gut morphology

Gut morphological measursments obtained for 39 fish showed that on the
average the weight of the stomach tiésue was 6.95 times heavier than the weight
of the intestine (see right-hand column in Table 1 and Figure 3}. It can be
seen from the linear regressions shown in Figures 4 and 5 that the percentage
body weight of the total digestive tract, as well as beth the Stohach tissue
-weight and the intestine tissue weight, decreased as the fish gets larger.
Note that the stomach tissue decreases at a ?aster rate (siope, a,'271285)
than the ﬁntestina] tissue (s]dpe, a,'0.4942) when both are expressad as per-
centage body wéﬁght.' This is also evidant from Figure 3 which presents the_
S/1 ratio calcuiaticons (étomach tissue weight/inteStine tiésue weight) for.
fish of Various iengths. Also of 1ntefest_is that as saury ingrease fn size
(eifher 1eng£h ar weighi) theré is a tendency for the percentage body weight 
aof the stomach'conténfs fo decrease (Figures 5 and 7). An axponential. re-
gression resuited in a higher r vafue (better-fif) than the linear regression

for this data, in terms_of both Tength and weight.-



DISCUSSION

It was dffficuit to obtain positive identification of the ﬁrey types takan
Dy Atlantic saury. The noor condition of the material in the stomachs was
Tikely & result of using freezing as the method of preservation. During
freezing and thawing the digestive acids zlready prasent in the stomachs tikely
‘continued. to digest the food. In additicn, since-adult saury feed during day-
1ight hours (Nesterov, 1981),.the'food in the stomachs was probab?y'already
partially digestad when the fish were collected. The body tissue alsc badgan
to decompose during the thawing process which made it impossible to obtafn gut
morphoicgical measurements on all the fish sampled. However, previous research
on the feeding habits of Atfantic saury pravideS'some.cont1usive data., The
principai food items in the region of Georges Bank {by volume] are Copesoda,
mainly members of the genus Centropages (43.7%), Euphausiacea (14.6%), and the
larvae of Decapeda {R.4%}. Coelenterata (Siphoncphora), Chaetognatha, fish
and Mollusca are of lesser importance as food (Dudnik et al., 1981, Nestérov,
_ 1981). Neéterov‘s study also showed that in the Great Newfoundland Bank area

the food of Atlantic saury includes Copepoda, among which Calanus finmarchicus

(55.1%) predominatéd, Amphipoda (30.2%), and Euphausiacea (10.5%), with Mollusca
(Limaciné sp.) and Decapdda larvae occurring in small quantities. Prey of Atlantic

saury- caught in waters off Nova Scotia consists of fuphausiacea (Meganvctiphanes

norvegica, 52.9%), Hyperiidea (27.3%),'Copepoda, Moilusca and young fish. The
_ widest spectrum of food taken by Atlantic saury was noted for fish sampled in
waters off Cape Hatteras. Hers its food consists of the larvae of -Decapoda

{(53.7%}, Hyperiidea (14.3%), Moilusca (mainly Carolinia, 10.1%), Copepoda,



Ostracoda, Foraminifera and other prey in small quantit{es, fuphausiacea

(50.1%), méin]y Nematoscelis megalops and-MeganzctTphaneé norvegica, fish
(19.7%), Hyperiidéé (11.5%) and Copepoda (5.1%) are aﬁohg the most important
food items of the Atlantic saury in the region of the Azores (Nesterov, 1981).
Dudnik et al. (1980) expressed the length-weight relationship of Atlantic
3.0045

saury as W = 0.0068 L . However, apparently beczusa ¢f an error in their

original calculations, Dudnik et al. (1981) reexamined the data and found the

relationship to be W = {.003328 L3'0043; which is in close alignment with our
results (W = 6.0834 x 107° L2884, (oo Figure 2). It should be noted that

the former study's measurements are in centémeters and grams and our measurements
are in millimeters and grams. Also_worthy of mention is that freezing is known
to cause as much as a -6.36 to -11.16 percaentage weight change in fish when they
are air thawed (Anthony and Chenoweth, 1965). The negative difference in our
‘Tength-weight relationship compared to that of Dudnik {(1981) is close to this
range. Fish examinéd for the present study were all adults 3-4+.years of age.
based on the results of previoﬁs studies (Nesterov, 1974; Dudnik et al., 1981).
Gut merphological measurements revealed the Atlantfc saury has an unusually
large stomach compared to its intestine {see Edwards and Bowman, 1979 for qut
measurements of other fishes). Nikolsky (1963) statas that the size of the
‘stomach in fishes is closely related to théir feeding behavior and to the size
- of ingested prey. In'fishes which swallow large prey or consume large amounts
of food at a single feeding, the.stomach €§ usuaily large. Saury 1ike?y_fa1i
into the létter'category éinge_their stomachs contained fairiy Targe quantities
of food (afmost 1. %, BW), long after feeding ceased, and in spite of the freezing

and thawing process.



" The percentage body weight of hoth stomaéh and intestine tissue of Atlantic
saury_dedrease,'as_Fish:increase in size. The percentage body weight of the
stomach tissue.apparént1y decreaased at an even_faster rate than the intastinal
tissue. Also noted was that the percentage body weight of the stomach contents
decreases axponentially as'the fish increase in size. These trends have been
.noted in other fish species as well (Bowman, 1980A, 1980R). One possib?e
hypothesis for these observations is that whén the growth rate decreases as
fish get older, they need proporticonaily less food than young fish which grow
rapidly in terms of percentage of body weight. Since young fish need propor=
tionally more food to accommodate their rapid growth, they probably have a
Targer stomach and intestine, 1n.ré1atﬁon to their fotal body weight than
their older counterparts.

The r value (coefficient of varfation of the_samp1e) for most of the
regressions was low. The reason for this was possibly due to the poor con-
dition of the fish examined. Further study to determine the prey of Northwest
Atlantic saury, quantitatively in terms of percentage weight of gach prey of
the total stomach contents, and the daily ration of this species, seems appro-
priate since their importance és‘a predator and prey in the Northwest Atlantic

ecosystem is weji established.
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Table 1. Lenuth, weight, gut content, and gut morphological measurements obtained for Atlantic saury caught on the
' night of November 11, 1981, while towing pelagic trawls from the Soviet R/V BUGOSLAV.
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Table 2. Stomach contents of various size Atlantic saury caught at night in surface waters off
the southwestern edge of Georges Bank in November 1981.

Length Category (wn)

Stohach contents

_ =315

% occurrence  { weight

% occurrence 4 welight

Totai

% accurrence  { weignt

Cl'ustau:dl n ' 25 9.8 42 35.1 67 71.0 40.2 45.6
fﬂlygﬁ}_rumainsd .88 &0,? 84 - 64,9 50 29.0 66.4 5.4
Huber of Fish examined 12 712 6. 30
Jluwber of emnty stomachs . . 2 a ] 2

Hoan stosuch cobtenl weight (4) &:35 0.80 0.81 4.7
o Fish 1L Gm) 03 24 S Bk

I Tentatively identified as Cuphausiacea

2 Jentalively identified as Siphunpphofa
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Figure 4. . Regression of precentage body weight or digestive tract weight to' fish
length for 39 Atlantic saury caught in surface waters of scuthern
Georges Bank 1n November 1381. Regression 1s oV the formy = ax + b.
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Figure 5. Linear.regréssion of percantage-body weighf of bbth stomach -tissue
' ‘ weight and intestine tissue weight to fish length for Atlantic.
saury coijiected from waters of southern Georges Bank in November
1981. - ' ' '
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Figure 6. Exponential and linear regressions of percentage body weight of
: stomach contents of Atlantic saury to fish length. Note that the
r value of ‘the exponential regression is higher than the r value
of the Tinear regression. ' '
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