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flftll 1 s. nd other parts of the Co e ods.

Controillild 1 bor tory ex erim nts "ere alBo c rried out 80

8 to study the beh viour of the individu 1 food fortis in respect









e dine: 0 th herrin!.





Behaviour o~ the ~ood.

(1) Colleotion o~ the food at eur~aoe or. y.

The resultll of these tows are given in T Ie I. A su ryof

these results 18 given in the bable belowl

hint J)uek lltar11ght oon11 ht eak
un11ght It full) oon11fht

8,100 34,600 65,800 95,000 54,540

This sUlflJllary sho • that there ie tr endoue inorease in the

total number o~ Copepode at tt,e surf ce in conditions of 11ght

weaker than sun11 t. a all the to s ere taken at the aame

place, for t e s e len t o~ ti e, with the s e bet, nd at

the aame time in respect to the tide then the only v riable f ctor

1B the li ht intensity. Hence, evidently Ii consider ble mi ration

has taken pl oe to the surface fro the lower depths as the li ht

intensity decreased fro sunlight to starlight. This would SUI> est

t t the forJ118 Which were repelled fro the surf ce by strong light

are now attracted there y weaker 11 ht. The gr atest number o~

individuals pres nt at the sur~ ce at anyone time wae durin right

mo nli )It when there were 29,200 mors than during star11ght when the

next greateet number w"s present.

s the t"ble shows, t 0 tows ere made durin the bright sun­

light, but one was carried out two hours b fore noon( 10 a •• ) and

the other at a uch later hour 16115 p •• ), the former showin ore

than twice aa ny ind1 viduals at the surf ceo i th the exception

o~ Co lanus thers were .ore o~ e ch species preaent in the earlier

part of the day than durin tel l.er part. 8tel'ley (1919), h11e

orkin 1t. carti, oun tt.e e ni lIar ely on l.he bottom o~

a glaa8 tube when kelVt in the diork durihg the day but from 6-8 p.m.



Call1nU81

at all b in r. nt durin

"ere r.ent.

~I
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d1atributed at 2 and 7.5 meters.

In gener 1 no Calanus ere re

durin sunl1 t. llere or couree 1.111 r

oocurred wit in 7.5 metere of the eurfBce h re they were oBI.

abundant durin w k light. Their e l"ays wi thin 2

lootere of th surface.

In gener 1, this for occurred t 11 d ths at all times,

the 1e see ing to b ecarcer t any ti e nd ny pleo

f >ale. The you always occurr d hi her up thAn I. 0 f 1 a.

lhis form s rslati'fa1y Bcaroe here at all times, and only

adul t fa 1es ere found. heir oaxi am durin Biar1i I. 111 B ~t

the eurf CB, hlle during moonlight they occurred uniformly frOlll

7.5 e ers to the ot.om. Iheir occurrenoe at th1B t tion was

1n such s 11 numbers th t flot in definite c n concluded.









48 (1 1e IIlh

to the otto.

~I

1. were 0 fo nd 1n 81 1f1c nt n bare.



oe a ithin .. etera of the

ere not fo nd ap reoiably
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none having been found t 2 metes. During moonlight they occurred

180 occurr d at 2 m ter8 with very few at the bottom.

8 at 20 et ret being n xt in



C 1 nUlIl

at 15 eterll while entirely be lint at the botto • llur1 oonl1gbt













e t the botto •

B udoc lRnUBI

.. ,8 adult e only fOI nd t 15

e dult! Ie occurr d fro 5 lit re to Ue

xi m t 1;, eter8 nd qu 1 n' b r8 at 5 et n tb
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~(lIlDle)1

In their 1'<)810n of opt1 u Int n,J1ty thuir loco otion con 1. at­

ed of 1110 ate dy nove ent in 0 p 1'tlclilllr directlon. They oved

to curved 1 lit. nllunnae Ilccount for ,.c} loop.

Cal nus:

a hila been pr vioulIly noted by 01. ers thls form iD

ttracted by brl 1'11. ight l=edi tely after having be n r

the ee but after remainin. for 80me 1.1 .e in th laboratory it aoon

resumea th n r .al ne tively prototropic reaction which it

exhibita usually in n ture. The ove ente here described are of

C lanus which hed been kept in the 1 borato1'Y for two days previoue

to the experiment.

i 1.1'1 20 .. 1.1. electric bulb close to the surf ce they b ave

e folIo s 1. fro 13 1.014 °e.
(a) de a sudden d sh y fr m the 11 t t about 20 c s/e c.



from the surface to the botto of the jar.

,ater with the he, d up'" rds.

~l

oved with the anterior end in th direction of ov ent.

Its ntennul s were spread out str ight nnd otionless durin ove-

ment . ich "as lways very slow, th ovenent being accom lish d by

the apI nd ee (not 1ncludin the antennules).
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ore ra~1d o.,emente we cotten

~I

in this

o e rved.

Ie) nd do nd l\ ay fro the e ouree of 11 t, with the body

til ted dawnwarde hile in 0 ion, but with t e uroeome oti 11 deeid 12-



0'", +
lOO~ -f
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21.30
(

2 do. II. r 4 d ye. ~2 dye. 15 dye. 3 d :

15 daYII. 13 .. 1/ • 2l •



T1 e Distance V loc1t ':.'1 e 1 t ne Ve1Qclty

71BCB. O.~O cl!I/s6c.

'4 1..85 ..9 0 ...5

35 t9 O. 2 %05 0.2?

10 :.l9 0.27 2 0.25

95 29 0.30 110 0.26

v TI II: velocity: 0.48 - 0.103c Ieee.
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5 •
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brou ht to the surf ce by dee ti 1 ixi currents otf CIa

COT. fle herrin. ofton rOlte the uri ce n t sir tt ts to

Bri.

I-AcrOBS tank from sideiilo side.
II-LlI'ngthwise
III-Vertical-food at the surface.

Such movements were oblique spirals
downwards or upwards or horizontal
but never vertical as the herring
was never oblMlrved to -loop the
loop·.



Experiment II. Surface illumination only:

~-1

I
Very rarely would a herring pick food right off the surface.

Experiment III. Divergent
J

illumination from above center of tank.

The capture of the food by the herring took place in this experiment

in the following ways:

(a) Horizontal movements I

(It) Spiral movements:

(cJ Vertical movements:

I ~ J
In general it was noticed that by far the most common method was to

move upwards for the food, and if the latter is under them they ignore

They were occasionally seen to dip slightly downward for the

food if the latter is falling. They would only take food suspended in



the VI ter, h yin never 'ween observed to take

bottom of the tUllk. Alteration ill the ir~c"iol' c the ray. from

the source of illumination, letl, r horizon 1, vc ic 1, or

oblique, did no~ elrcnt the herr1n ro fe"u n, 'the feeding only

t king pl' ce, l.owever, in the ree ne ere tl e food particlee

were illumin t d.

(d) lhe effect of tern erature on fe <till

o I N

t elcrinbl

Observations on the feedin at e-oh of the four tel'lperaturee are as

.t ~hie te per ture the herrin fed to capacity.

(b) ".OoC.

"he herrin' fed ell ~m' ol.ld oome to the Burf ce for food.

ti,e len ths of the fiet. ulled lid the a ount of food t ken by <ach ie



t.._

ch mpty.



13eh viour of tn

(1) han a 1n

t e nu ber 0 individual. of e c speci.1I r Bent at~, surfacll

\Jnd r the diffarent conditions of light. They all occurrt.d in

mihi u nu be e durin" sunlight, leeudocalal1ue Bnd Acartia betn the

only forma hich were never absent from the 8 rt ce at al'\Y ti e.

1. th the exception of T ,orB (which B nev r abundant at th1B

J oc 11 t ) they all occurred in relat1 vely large numbe,'s dur1n dusk,

otnr 19ht, and Moonlight, 111a Acart1a nd urytern.or

1n lAr • but leaaer numb" a duri n faint ounliE;ht.
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