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NORWEGIAN HOLDING NET TESTED IN 
M AINE SARDINE FISHERY 

K nn th Sh rrnan 

Sardines (Juv nile Atlantic h rring, ~ a 
harengus harengus) with xc ssiv amounts 
of food in their stomachs a1' not suitabl for 
canning, In Maine, fish 1'men hay tradition
ally used weirs and stop sein s for cat lung 
sardines nearshore , and hnvt had littl! dif
ficulty in holding fish until th y W I' suffi
ciently clear of food for canning. inc 1962, 
however, a purs seine fish>!'y fOl' sar<iinps 
has grown rapidly , Purse s in fish rm n, 
lacking the protection found in inshor wat "rs, 
have been obliged to s nd th ir catch s lm
mediately to a cann ry for pl'OC sing. 1 h 
incidence of fish that a1" unacc ptabl fOI' 
canning because of a life dy" fish condition is 
thereby increased; these fish ar div rt d for 
use as fish meal. Norw glan fish('rm n hay > 

solved a similarproblembyd sIgning ah ld
ing net for use in the open s a. 

Norwegian Holding Net 

The Maine Sardine Council invit d aptain 
Arne Gronningsaeter of Landfast, • Torway, to 
demonstrate the use of the Norwegian holding 
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nd to till Jainl sardinp ind\lstry . A s 'a trial 
of til!' n_t was mad in ~pt ~mb r 1 69 with a 
comm! rcial pUr's Sf inp-r , Th ur_au of 
'omm reial I'lSh ri s Biological Labora

tory, 1 othbay Iiarbor, 1ain , coop rated in 
thl tdal by xamimng th chang s of food 
cont I1t in th sardin s dunng th holding 
p dod , 

aptain Gronningsa t I' ins t r u c t d th 
aptains and cr s f 1ain purs s in r 

in th handhng f th holdll1g n t, 'hlCh is 
avallabl 1n a vari ty of siz s , The model 
us d In th 5 a trial was 35m t rs (115 f .) 
long, m t rs (30 ft .) id, and 8 m ers (26 
ft.) d p, hp n thng on th SId s and bot
tom is knot! S8 nylon with str tched mesh of 
11 lneh s . It IS d sign d to hold up to 100,000 
pounds of ltv sardin s . In practice , the f'sh 
ar transf rr d to th holding n imm d ately 
aft£'r th ar pur s in d and to'lpd at 1 to 
1 ~ knots to a prot ct d ar a . There , the n t 
is anchored and th fi h are left until cleared 
of food , Th holding n tin th anchor d posi
ti n is hown in figure 1. 
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Fig. 1 - Drawing showing the holding net in the anchored position. 
Mr, Sherman is Fishery Research Biologist, BCF Biological Laboratory-,'Bo=-=o-:rth'Lb"CCay-"HF":'a-.:rbo-:-r,--iM"=-aw,-· -:-e"O"'4"'S7""S,....----------
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CARDIAC CAECUM PYLOR IC IN'tESTINE 

Fig . 2(A) - Com parison of the fullness rankings of the juvenile 
herring at the beginning of the holding experiment (sample 1 
taken at 7 PM) and a t the t e rmination (sample 2, midnight). 
The values represent the mean rank of 10 fish selected from 
each sample . Rankings were made for major divisions of the 
digestive tract--the cardiac, pyloric, a nd caecal sections of 
the stomach and the intestine (0, devoid of recognizable food; 
1, trace of food; 2, moderately full; and 3, moderately to 
completely full). 

Net's Effectiveness T e sted 

The effectiveness of the holding net for 
clearing "feedy" sardines was tested during 
a special cruise of the BCF research vessel 
'Rorqual' on September 14 and 15,1 969 . De
terminations of the feeding activity of sar
dines in the ne t were made in cooperation 
with the purse seiner 'Eva Grace.' A set of 
about 37,000 pounds of herring was made by 
the s e iner at 7 pm a quarter-mile east of 
Ragged Island, Maine (latitude 43 0 49.5 1 N., 
longitude 68 0 52 1 W.). The sea was calm and 
the quarter moon obscured by cloud cover. 
The fish (ranging in length from 213 mm to 
247 mm) were sampled immediately after 
transfer to the holding net, and again at mid
night just before they were pumped into the 
carrier. 

Digestive Tracts Examined 

The digestive tracts were examined in the 
laboratory . Contents of the stomach--includ
ingthe pyloric, cardiac, and caecal sections-
and intestine were examined under 25X to 
600X magnification. Rankings were made of 
the degree of fullness and stage of digestion 
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Fig. 2(B) - Comparison of the rankings of digestive stages of 
food in juvenile herring at the beginning of the holding ex
periment(sample l}and at the termination (sample 2). The 
values represent the mean rank of 10 fish selected from each 
sample(l, slight digestion; 2, moderate digestion; 3, mod
erate to complete digestion; and 4, food liquified, with oil 
globules present). 
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(Figs. 2A and B). The amount of food in the 
herring after they were held for 5 hours was 
considerably less than when they were seined 
(660/0 less in the cardiac stomach and no food 
in the intestine); food in the digestive tracts 
was also in the late stages of digestion when 
the experiment ended. 

The alimentary tracts cleared significantly 
in the holding net. When seined, the fish con
tained remains that were predominantly cope
pods, the zooplankters that were alsothe most 

100 
,., 

E 90 0 
Q 
a:: 80 w n. _ 
(J) (J) 
00 70 o z 
n. <I 
W (J) 
n. ::J 60 
80 
"- :I: o f-
a:: z 50 
W -
II) -

~ 40 
::J 
Z 

0 
TIME (hrs) 1850 1920 2055 2220 2310 

TOW 2 3 4 5 

Fig . 3 - The num ber of cope pods (per 100m 3 of water strained) 
in the test area during the holding experiment. 
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Fig . 4 - The hol ding net under tow . (Photo: Gareth W . Coffin) 

numerous in the t e st area. The numbers of 
copepods in the area increase d from 7 pm to 
midnight (fig. 3), while the amount of food in 
the restrained fish was decre asing. The in
crease in abundance of zooplankton reflects 
the vertical movement of plankte rs to the sur
face waters in the ev e ning, and to the lower 
depths in daylight . 

The water mass did not c hange significantly 
during the experiment. T emperatures were 
between 12 .So C (55 0 F ) and 13 .0 0 C (55.4 0 F ) 
at the surface and bet wee n 10.So C (51.4 0 F ) 
and 11.7 0 C (53 0 F ) at the b ottom. Thebathy 
thermograph traces showed no evidence of a 
thermocline. Salinity was 31.9 %0 at the sur 
face and 32 .4 %0 on the bottom. 

Sardines in Good Conditi on 

The sardines were in g ood condition at the 
conclusion of the experiment. No dead fish 
were observed in the holding net . By trans 
ferring the fish, the seine r was free to make 
an additional set, while e nhancing the qual ity 

of the confined fi s h . The h olding net under 
tow is shown i n figure 4. Se ve ral sardine
plant owners have indicated that they will 
purchase holding nets for their purse seiners. 

Whether the decre ase in the f eeding of 
sardines can be attribute d to a stress condi 
tion imposed on the fish by the artificial con
finement-- or to the general d e crease in 
feeding known t o occur among herring during 
nights wit h we ak moonlight - -remains an open 
question requi r ing furthe r study. The leve l 
of stress experienced by fish in a holding ne t 
is probably r elat ed t o c r owding, which will 
also result i n a de crease in the availability of 
food to each fish. In additi on, digestion is a 
function of t emperature and the kind of food 
eaten. Cle a r ing time during the colder months 
will be l onger than at the highe r temperatures 
in spring and s umme r r egardle ss of stress. 
Within the framework of a c ontrolled experi
ment, it should be p ossible to t e st effects of! 
change i n c rowding, t empe rature, and food 
quality on cle aring time . 


