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ABSTRACT 

Atlantic saury (Scomberesox saurus, Walbaum) were collected from surface 

waters between Gilbert and Oceanographer canyons (southwestern edge of Georges 

Bank) to determine their length-weight relationship, gut morphology, and 

source of food. Fish 'Here obtained on November 5, 1981 by attracting them at 

night with artificial light, and subsequently towing two pelagic trawls, one 

from each side of the ship, through observed concentrations. Examination of 

the stomach contents of 30 fish revealed the prey of saury to be principally 

Euphausiacea and Siphonophora (tentative identifications). The relationship 

between length and weight, expressed by the equation \, = alb, where 
-6 2 a = 6.0844 x 10 ; b = 2.8684 (r = 0.6786), was based on 88 specimens. The 

mean fish fork length Vias 322 mm, and the mean weight was 97.8 g. Digestive 

tract measurements of the Atlantic saury showed that saury have unusually 

large stomachs in relation to their intestine. It was also determined from 

a series of linear regressions that as Atlantic saury increase in size, the 

weight of their stomach and intestine decrease when expressed as a percentage 

of the total body weight. However, the weight of the stomach decreased at a 

faster rate than the weight of the intestine. An exponential regression of 

the percentage body weight of stomach contents to fish length (or weight) 

i'ndicates the percentage body weight made up by the stomach contents also 

decreased as saury increase in size. 
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INTRODUCTION 

Atlantic saury (Scomberesox saurus, Walbaum) is distributed from the 

coasts of the U.S.A. and Canada to the Norwegian and Barents Seas and from 

the northwes teoas t of Afri ca to the northeast coas t of South Ameri ca. The 

densest concentrations of Atlantic saury in the North Atlantic occur within 

the waters of the Gulf Stream and the North Atlantic Drift from at least 

130 to 700 W depending on the season. During winter months, large concen

trations congregate in the vicinity of the Great South Channel in the 

Northwest Atl anti c (Nesterov and Grudtsev, 1980). Atl anti c saury undertake 

considerable seasonal migrations. The northwards migration (spring-summer) 

is apparently related to feeding and the southwards migration (autumn-winter) 

is 1 ikely related to spawning and overwintering (Sauskan and Semenov, 1968; 

Zilanov and Bogdanov, 1968; Dadnik, 1975). 

Atlantic saury is the most significant plankton feeder in the upper 

pelagic waters .of Atlantic temperate zones (Zilanov and Bogdanov, 1968). 

As a plankton predator the Atlantic saury has low food selectivity. Changes 

in the type of food consumed, dependi.ng on area, season or time, indicate 

that this species has a high feeding plasticity. Apparently, it is this 

characteristic which allows saury to adapt to life in the open part of the 

ocean, where food is relatively inaccessible (Nesterov, 1981). Atlantic 

saury has been found in the stomachs of several species of squid, blue shark, 

swordfish, dolphins, sea birds, and the small whale dolphin. It has also 
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been found in the stomachs of cod, silver hake, and spiny dogfish. The 

Atlantic saury is a member of the tertiary level of the trophic food chain, 

which includes "predatory plankton" and "plankton-eating fish." It is also 

an important intermediate link between organisms of the first hlo 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 morphology of !l.tlantic 

saury collected in Northwest ,Il,t'\antic waters. 

METHODS 

Collection 

Fish were collected during a study jointly conducted by American and 

Soviet scientists aboard the Soviet research vessel BUGOSLAV, operated by 

the Polar Research Institute of Fisheries and Oceanography (PINRO), located 

in Murmansk, USSR, duri ng November 1981. 

Two pelagic trawls (one hung from port and one from starboard) were 

towed at five knots during hours of darkness. The trawls were fitted to the 

sides of the vessel, suspended from horizontal booms, and held open vertically 

by 400 kilogram weights hung on the outboard end of the footropes of the nets. 

Each net was approximately 32 meters long, and had a mouth opening of 25 square 

meters. The body of the trawl was made up of secti ons wi th meshes varyi ng from 

12-20 millimeters. Bright lights \'iere directed towards the water ahead of the 

vessel to attract as well as locate fish concentrations. All Atlantic saury 
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for this analysis were obtained on the night (0300-0500) of November 11, 1981, 

at one station located at 40°20.8' latitude and 68°04.4' longitude (bottom 

water depth of 150-170 meters and generally bebleen Gilbert and Oceanognpher 

canyons on the southwestern edge of Georges Bank). Fi sh were frozen and 

returned to the Woods Hole Laboratory of the Northeas t Fi 5 heri es Cen ter, 

located in Woods Hole, ~1assachusetts for analysis. 

Analysis 

Fish were air thawed during January 1983, and the lengths and weights of 

88 specimens were obtained (fork length (FL) in millimeters, and \,eight to the 

nearest one tenth of a gram). Digestive tracts of 39 fish were excised and 

weighed, and the stomach contents of 30 fish were examined under a dissecting 

microscope,. sorted, weighed and the data recorded on logs. Gut morphological 

measurements included total digestive tract, stomach, and intestine weights. 

RESULTS 

Length-I,eight relationship 

A total of 88 Atlantic saury were examined. Fish ranged in size from 

285-393 mm FL (length frequency given in Figure 1) and from 61.8-172.1 g. 

vie found the relationship between weight and length to be 

\~ = 6.0844 x 1O-6L 2.8684; where L = length in mm; and W = weight in g 

(Figure 2). The mean fish FL was 322 mm, and the mean fish weight l'ias 97.8 9 

(see Table 1 for a listing of all measurements obtained for individual fish). 
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Stomach contents 

Stomach content exami nations and gut morphol ogl cal measurements were not 

obtained for all 88 fish because the tissue of some of the specimens was in 

an advanced state of decomposition. The stomach contents of 30 fish were 

examined, but the material found in the stomachs was in very poor condition, 

most likely because stomach acids continued to digest the bolus during freezing 

and thawing. Major prey .Jere tentatively identified as Euphausiacea and 

Siphonophora, but could conclusively only be identified as Crustacea and animal 

rema i ns ( Tab 1 e 2). 

Gut morpholoay 

Gut morphological measurements obtained for 39 fish showed that on the 

average the weight of the stomach tissue was 6.95 times heavier than the \oJeight 

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 both the stomach tissue 

weight and the intestine tissue weight, decreased as the fish gets larger. 

Note that the stomach tissue decreases at a faster rate (slope, a, 2.1285) 

than the intestinal tissue (slope, a, 0.4942) when both are expressed as per

centage body weight. This is also evident from Figure 3 which presents the 

SII ratio calculations (stomach tissue weight/intestine tissue weight) for 

fish of various lengths. Also of interest is that as saury increase in size 

(either length or wei ght) there is a tendency for the percentage body wei ght 

of the stomach contents to decrease (Figures 6 and 7). An exponential re

gression resulted in a higher r value (better fit) than the linear regression 

for this data, in terms of both length and 'Height. 
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DISCUSS ION 

It vias difficul t to obtain positive identification of the orey types taken 

by Atlantic saury. The poor condition of the material in the stomachs was 

likely a result of using freezing as the method of preservation. During 

freezi ng and thawi ng the di gas ti ve acids al ready present in the stomachs 1 i ke ly 

continued to digest the food. In addition, since-adult saury feed during day-

light hours (Nesterov, 1981), the food in the stomachs was probably already 

partially digested \'ihen the fish were collected. The body tissue also began 

to decompose during the tha\'iing process which made it impossible to obtain gut 

morphological measurements on all the fish sampled. However, previous research 

on the feeding habits of Atlantic saury provides some conclusive data. The 

principal food items in the region of Georges Bank (by volume) are Copepoda, 

mainly members of the genus Centropages (43.7%), Euphausiacea (14.6%), and the 

larvae of Oecapoda (8.45;). Coelenterata (5iphonophora), Chaetognatha, fish 

and Mollusca are of lesser importance as food (Oudnik et al., 1981; Nesterov, 

1981) . Nes terov 's study also showed tha tin the Great Newfoundl and Bank area 

the food of Atlantic saury includes Copepoda, among l'ihich Calanus finmarchicus 

(55.15;) predomi na ted, Amph i poda (30. 2;~), and Euphaus i acea (10.5%), vii th Mo 11 us ca 

(LimaGina sp.) and Oecapoda larvae occurring in small quantities. Prey of Atlantic 

saury caught in wa ters off Nova Sco ti a cons i sts of Euphaus i acea (Meqanycti ohanes 

norvegica, 52.9;6), Hyperiidea (27.3%), Copepoda, Mollusca and young fish. The 

widest spectrum of food taken by Atlantic saury was noted for fish sampled in 

waters off Cape Hatteras. Here its food consists of the larvae of Oecapoda 

(53.7%), Hyperiidea (14.3:,), 1·lollusca (mainly Carolinia, 1O.1;'l, Copepoda, 
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Ostracoda, Foraminifera and other prey in small quantities, Euphausiacea 

(50.1~;), mainly Nematoscelis megalops and r~eganyctiDhanes norvegica, fish 

(19.n), Hyperiidea (11.5%) and Copepoda (5.1%) are among 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 

saury as W = 0.006813.0045. However, apparently because of an error in their 

origina'! calculations, Dudnik et al. (1981) reexamined the data and found the 

relationship to be W = 0.003328 L3.0045, which is in close alignment with our 

results (W = 6.0844 x 10-6 L 2.8684; see Figure 2). It should be noted that 

the former study's measurements are in centimeters 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 percentage weight change in fish when they 

are air tha'tled (Anthony and Chenoweth, 1965). The negative difference in our 

length-weight relationship compared to that of Dudnik (1981) is close to this 

range. Fish examined for the present study were all adults 3-4+·years of age 

based on the results of previous studies (Nesterov, 1974; Dudnik et al., 1981). 

Gut morphological measurements revealed the Mlantic saury has an unusually 

large stomach compared to its intestine (see Edwards and Bowman, 1979 for gut 

measurements of other fishes). Nikolsky (1963) states that the size of the 

stomach in fishes is closely related to their 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 is usually large. Saury likely fall 

into the latter category since their stomachs contained fairly large quantities 

of food (almost 1 %, BW), long after feeding ceased, and in spite of the freezing 

1nd thawing process. 
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The percentage body weight of both stomach and intestine tissue of Atlantic 

saury decrease, as fi sh increase ins i ze. The percentage body wei gh t of the 

stomach tissue apparently decreased at an even faster rate than the intestinal 

tissue. Also noted was that the percentage body weight of the stomach contents 

deCl'eases exponentially as the fish increase in size. These trends have been 

noted in other fish species as \,ie11 (Bowman, 1980A, 1980B). One possible 

hypotnesis for these observations is that when the growth rate decreases as 

fish get older, they need proportionally less food than young fish \~hich grow 

rapidly in terms of percentage of body '<leight. Since young fish need propor

tionally more food to accommodate their rapid growth, they probably have a 

larger stomach and intestine, in relation to their total body weight than 

their older counterparts. 

The r value (coefficient of variation of the sample) 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 each prey of 

the total stomach contents, and the daily ration of this species, seems appro

pri ate since thei r importance as a predator and prey in the Northwes t Atl anti c 

ecosystem is well established . 
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Table 1. Length, weight, gut content, and gut morphological measurements obtained for Atlantic saury caught on the 
ni ght of November 11, 1981, wh He towi ng pel agi c trawls fl'om the Sovi et RjV BUGOSLAV. 

:;,: nu of :;Io),)dch -I hSlh' (q) Lt'!lql II Hei'JIlL ~, L()lilJeh ',~ Bl-/ 0 f SlUIII-H.:1I ,}" [HI of luies Line l'ulPl.y (J"iqestive :~ BI-/ oJ tJllpt,y-

(II~JIL _ .. (!il ___ r::J!~~I:~I~!~ 1:))" . _j.~ ___ .f.~r~~ __ J.!.?,sJI~_j_~'-L~_ .. _~_~_U.~I!:_JX~~_· ___ " J.! ~ s~~_l\u .. lnLe:.;lo Ihs" _ tl'il_t.:_LjHL __________ ". __ .J1J..~.1~~ l_,_ -li'<ILl iHL(~-,>TiJ!i~ I js"')IH"'_J_'l) _ 

lH~j c 1.1 0.:1.'1 O.Sl 1.JH 2.06 0.13 0.19 1.41: 2,71 \() -(, I 

2nG fic, I 0.[\9 I. 41 0.36 () !)i) J.36 2.19 " .11 
2cJtl 7 I . ~) D . .!!] 0.49 1. :'iG 1. 75 0.11 0" 11 J.~ 1 1. 94 1;/ • .1(, 

291 (i').] (). /5 LOll 1. 2!.i 1.00 0.10 0.14 1" .l'j 1 ,9!j l:~ 'iU 

29.1 7'1. II 1. G I 2.23 I. 21 1..62 0.47 o ,().l I ,10 2.JI\ ? . (.; I 

f'J!j 73.0 0.(12 0.B5 l.n ,I. 74 0.17 (L23 lAO 1. 92 7.,11 

2% 71'. G i oflO 1. 3il 0.15 o.n Ib L511 b ,1;7 

%~)G fi') ,9 ll.i I 1.02 
;~~JG (d.1l 0.% I. ;1 0.26 0.4/ i.3:) 2. III J .r,r; 

2f)(j 7/. !i o I"" 

"" 0.67 1. 32 1. 711 0.15 0.19 1,,52 1.% H,,;H) 

2% 79.3 1. !.ll l.51 1.11 1. ~3 0.15 0.19 1,J5 1. 70 (; .1) I 
(;')') HI. G 1. 31 1.00 1. ;~4 1.12 u.:!o O,31J l.40 l.(,() 4.11 
]fU) l\I, I O.JI1 0.4J 1. i)(i 1.U9 ll.H lU7 ?02 ?:m 1I.i)I; 

JIJ() ll'i. Ii 
,ill!) I 1. 'J 
:iIl;> fjl.l 
WI 70,H 
3'1'1 WI.'1 
3lEi Wl.1 
31)/ (iB,H 
3111 fl·l.1I 
JU() :111,2 
:l(j<j Wl,') 
'lWJ 91, :J 
JUt] t;:' . (, 
310 Hi!. :l l.:d 1.71 0.96 1. UII OlD 0.11 1.09 1.21 ().I;() 

110 ~ { 1. 1 
1 II gq,1) 

111 HH. () 
311 Hu.n 
1I1 'J!. (J 

"Ii' ~~( I. I 
3D itti .n 
3].1 WI,2 (J .en 1.10 M I. fJ7 {) ,(~o 0.23 1,,09 1,92 7. 'J:, 
IH 9U (J 

.115 H~J. (] O.:lG 0.97 1.11 1.('5 0.15 n. J7 1. 26 L42 I. 'if I 
31 ~j B~J. !J 
Jl~ %,() ll. :'J.I) 0.26 , JG L21 (j"H n.!] j .!A , (J] ? .):'l 

315 HO .C) 
Jl!) 111..11 
JIG n ~ 1.:lJ I. 79 n ,(! 1 lUl2 0.12 o '13 1I . 9~i ,in i. q 1 

llil IV.! 
111J Wi,] 
]?1I na.3 
3l'() 0l.G IL J] 0 .. 1l0 ,liB ,{)2 0.17 (J.EI I.e;] 10Jil i; _ II 
3:) 1 I(J 1.1 
3/1 91J n (J.U:! 0./13 J, ()4 GG n.w II. III 1.79 I. HI tJ, 1 1 
311 HiI.2 
3? 3 Ill. 1 
3;~ Cj lOll, :; 
l1] q I. 5 
VII Wi. 1 
'j?ll 'J: \. ,1 

..... ' 
N 
I 



Tab1e l. (Continued) 
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Table 2. Stomach contents of various size Atlantic saury caught at night 'in surface waters off 
the southwes tern edge of Georges Bank in November 1981. 
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Figure 1. Length frequency of Atlantic saury caught on the night of 
November 11, 1981, while towing pelagic trawls from the 
Sovi et R/V BUGOSLAV. 
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Figure 3. Stomach tissue weight dbided by intestine tissue \veight plotted 
against fish length for 39 Atlantic saury caught in surface waters 
off the southwestern edge of Georges Bank in November 1981. Linear 
regression of the data is of the form y = ax + b. 
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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 linear regression. 
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