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I I tIlr Fjiherie5 I)lrec.tt)r:ztr ok Scrw :a> rrarblated r1r.c e~tii;'t- 
tit1.111 rn the 1"clrtEasa:rtn [ the  Fjtlianpcr Fjord t n ta r  firr,era fear [Re 
:itirpo\e of i t i ~ c i j l n ~  the pB:~nhlon j~roc%ustaon. tVeek.1: t:bser\;irrons 
w e r e  e.:irrreai ou t  ccirrtanuou+j 4ro;:m "is) Itr Ocii,%,er S f i l l  .rnd arc\ln 
, S j t r l ?  to dul:, 1942. wtth additiem:tl olisrr.c:rtican\ nn I)ecer-mlber 12941 and  
Septe~ttber 1942. I'lanrril~ ilieie pericitls t r y c i r o ~ r : a ~ l ~ ~ ~ c  : ~ m t S  chca~~ncal 
(if~"ir*:iiion\ were ~ n ~ i ~ i e  i t ~ ~ ( i  <:lnipIe\ of 7~10- : t i ~ e i  l jh>lo~>l:fnLf~in 
i.olirctri1. The mriute-rani of jib) t .~pE:at~"naii"~ hrai been h:tiltletl v1t.r to 
Ehe l4of:1nic":tI 1,:ib~trator.y at the 0 4 1 0  rn'i\ersifj  : ~ m t i  15 rn prep:rratiors. 
113s l ~ ~ r t r t ~ j i r : ~ ~ & i c - ~ h e ~ ~ ~ i ~ ~ a L  iili<er\:iiihini dtnd the ~,>opianP;iton nlater'nnl 
hiit taecn cociriilnateti by the prewni :iurlac~r. \xPaii :t isti h:icl Ihe 
iligie~.\jit!m of the rr~icstigatson,. 

1 W I ~ I  to  erprei., ink iir,iliirnelr ica  Mi-. &;. Rollct-en* Srncntsfic 
.$ti\ rqer i ~ f  P.'lsl~erle\, m;Z11il ran:itle ri. ~ r ~ i i n b i e  for alrr t o  untkertaire these 
-n\e\tig:rtrisrs-.. To X1esilrs. Oj:~i '~ECIP  lid ISe<Ier Si:irlnl. x\Pli> h,tae 
;L~Rei: g1m-t 1x1 a r l o \ i ,  oi the crtniies :isndi Lr.icna ;lie lartxch \:2!11;able ;iti.irce, 
1 k l \ r  in) -i;arx;lle,l ih:iiihi. I ,?jico rxrsHe $0 th:anX "tfeilsrs. K. Wilheb:iasen, 
F K.;jt.ii--tr~.xp OBren anti W. Ro\rrnusien. who h,a\r x\i,rketi orit i,i;irfc 
0% the chexrueoi :anaB~sei. the ii?prlr~rpr;aph~c r~l,airr-:ql. :~-iatl :xi\rci,ed 
- ~ s t $ a  ti:-:insn&\ and tables. 

'L'ht* Ie,~tier i d  the C)~e:irn~ogr~tgrhrc "icctse~rn,  dr. ,J. Eg;i\in. has k9811115 
pkiacetl hsi I:rbnr:itor> .it r r - n j  dik;~it\,~J .tnrb perit\e(/ illpi la)  tlrogr:qi%lc 
1c:irt o t  the I Z B : P ~ U S C ~ ~ ~ ~ .  





Previous investigatians, 

The 115 rtrogrnphy of the Nt~rctasr atn, nr:i:nl> concerning the 
:ier:itlon :mtI  hydroxylicara corzcentr:ttion, has been Lhriroughly karesi-a- 
gated ha. Gaarder 191 6 i  m t i  I!,liI,. _% few planliton obserratgctns 
concerning medusz are cecordeti by Il;ralnp and I>ain:is .' 1925,. Nord- 
gaard 1'18!i8, 1800, 1001, 1910 anti 1912; and Reinnstrolir [ 1932 1 l i n ~ e  
intestigated ihe anin~:~P plankton in atljneent s?ater% Iiear Bergen 
Xftlnster Strc51n ( 193ti) ha\ some ohserv:~tia~n\ om il~riroyr;-al,hy arlil 
h~rttonm deposits froln the Sord5s\atn. 

Material and methods. 

Tlne ottservatiol~s in the ?;ortias\atn \\ere made a t t i t r e e  m:rra 
stations, Paradisholn~en [stt~tioil 1 , ;1CI:xrmori)>a t st. 3 2nd Bda~er 
i\t. S i r See chart, fig. 1 1 .  l'he sttition :it Krakene:, 'st. 2, rv:rs visited 
regirrlarly from Ma>- 2. to June 13. 19.21. Later it \-car replaced hg the 
Paradisholirlen staticin, This is ir~dicaterd hy a vertical line in t h e '  
i\oplettli tiirrgr:irns. "]"he sttttion :it Sjo>\iti~mes st. 4) \-c:ls ~ i s i t e d  :I 
fen tirnec. 

Olrcersntion\ mere carrier1 out ~aeelilg fro111 Map I?. to October 10. 
19-21. P2:itcr on ice hindered the work, but 11e \\ere enahled to take 
the statir~ns on Clctoher 24. ;in(% on Ijeeember 1. 3 r d  12. 

i n  1912 the oh5err:ttions stretched from .ipril 10. i o  July 1%. ivitls- 
trater.;vai\ o f  1- 2 meek\. 'I'he \l;it:on\ \\ere \i\iled for the 1:kst t~ rne  
orm Septeltzber 18. 

At  SI:rrtrtor~,ya w:iter srilrlples were a t  tirc;t b:iken ireinn 0. I ,  Y1:, 
5 .  10. I*>, 20. 23 1x1 snri each 10 m friini IO 86: III. IA:itel- on, iron11 
OeIob~r  ti) I ) e~? i l l b~r  1941, lire 30- 80 in c:ariipies \\ere cut  out. .liter 
;la:~g 22. 1!#1"4the 20, 311. 50 and 71) 111 were tii\coiltintletd. At the olhcr  
st?I;oni the rn t c k r . . r  a1.t of tiepth wc3re qor-rten taan n idel.. 

Each ~ z a t e r  caralpbe w a i  exalr~ineai :is t o  iarlilwr:~lrire lit qilu ,, 
s;~linily, ,,xypen, - :tird jdy, iitdtiai.rB%tc:n 1 the 1\8:rr~a~orc~j ;i station (rnl) l .  

a 
A t  eiici-n station r ertrc:~l hctalc iaerr rn~nde \ \ tk&; :a ibfosnamq net < 8 6 2  



Fig, 1. 'Fhe NordBsvatn. Hydrographic and plankton stations 
i94!-42 marked with, sa 

[X,in%ernl'< net, tlinr:reter 72 sna, sill\ i r c r .  8 rn ihe cirnrr.:~i p:rrt'. The 
I3:iur'i \\ere t:if\ers rn 2- 3 i t ep i  :iccortklrlg tca the irrr~lier:rl~~re? In the 
ilkfierent -c\:rtcr. I:i\ers. For the rr:itiin& ot Beir:lier,iture re\crilng 
ihermomncteri, mere arwti in ccitnbix?:~trt)t~ n i t h  x\ater btrtiiei of S~lnsen'i; 
cun5t~nciitrn. Thc -,:riinit> i\:is (Ieternirnrrl in the c,rci~n:iry way. on 
the? Iaukii saf c.hb<arl~itv ~fetesrrsrnatro~a2 .ageamit 41:rncl:ir il winter. ilnd "ale 
i i ' i~gen eonfea-it after W~nhler 's  r~ l e i l~u i l .  7'iie jri~jtolll:tnklon 5:intpIei 
were fi-re?ti in neutr:iii~eri f ornm:riin. The zoc~p8:tnkton 5annpies .il ere 
,nlso rmnreciiately fixed In Corrrm,iilrr. 

111 the further. x tor lc  on the ~ooqiPnnl\i~;~-r the :tr-rirnsl\ f i r i t  \\ere 
iieteral-rineri and cou~lterl. ?i$ecnrrb;e of the qre:ti nuinlaer of urganivnh 
the icjtn~p8es \\el-e cIixiiieti iyv means of Lea'\ PI:rnktr~n tli-ilder 'See 



iVkk;;"nborg 1$j41):s Of the \:aPrrIree\ 1/10 to 1/100 w:n\ ~ ~ a n t e d  acc tP ld~ng  
to the ssze of  he i~.:atei-~:ii. F~ai:ill:, the entare .;,a~iiple bad ,a calrqorp 
rn.;pect~on 

11 c a s ar r P 111 P i~ t -, \\ere undertithen \l:Ph :J Lettz Bsinticrrirnr 
~riicra~sriipe x.\ith a btnnlt-rn ~asicrometrr. After the s i ~ ~  of the ohjec- 
t ~ x ,  e. f tht iszi~n ctrr.rcslrnnd\ to 0.1, :i.t)3:1 :anti 0.0084 l a a m .  

Ftar rtlent;f~caiiorr cif \pecle< \\ere rased aScirdiscknes Plankton>> 
and aT:er\s e8t der Torti- ranti Ostsee ' S e e  ref el-ences \ ,  for the cogre- 
p;,tic chretlp ( 6 .  0. Sars: 'AZn -4rccbuni: of Blme Cruxl:acea of l;ort\,ay\>. 
IS-. a- t ~ ~ i  t.1. 

7' In 11161 l:t l iY~\ :n(ilc;ite",Il~:if the \ p e ~ l e \  1 ~ 1  ( p e \ t i ~ n  is qp:jrsel> 
j l~ '~ ' i e l i t  

I-oi'ogr;~pllr- and h ~ d r o p r n ~ l ~ ~  of the Sordisvatn. 

Topography, 

Tire S c i  s. tl a \ \ :n t la ihe F*i$hs:a~ger Fjord i i s  \ i~uatecl about 
3 RIII iouth of I3erge.i.. The length is 5 k ~ n ,  :he greatest bsentllln 2 k-an. 
The only connec.i.ur,n s\-rkh the orr2e.r fjords is :i rP:ii.i-tau ckri~niael, :0 nr 
~:1-6e, 30-- - H I  11) tong drad 3 Inr deep, irm file mestern jittrt a t  Slrim~ne* 
"E'he r -ha~" r  fag. 1) 1s \\orired out on the liasi.~ of .ci~rnrilrrgc s m d e  by 
t i l e  Sl , rm egi,an Geograplrica 1 Stlz-vey In 1935. The r .;oflath\ are  drawn 
f o r  each 10 111. 'l'hc bottom forrn~iecjn ns scarne.\ph:tb cn:npilcated xnti 
c . i j ~ x : . i r s l c ,  oh n wrnrs ot b:tsxns elnatieei b> ridges. -4 threbhsiitl a t  Rgnes 
a.:srng to I 2  rn depth dr\itics the Ylirda-natrr irri-ts :rn cp11ti.r :inrl arn 
inner fjord, 

The "i\o haiins in tile osier part b a e  u anaxinr~rnaan depth oZ 45 
&srsi! .53 ~ r i  resp)ccti.;eEs;, tire conneci-rtan between ihear~ heinp ;",ti 33 m 
tlecp. Irrs~tIe 'r3dnei. m e  find the ixrslns a t  Varlllorflya '84 ~n i. : i t  SjQ- 
~ i l r t ) ~  69 n~ . ,rnri :?t Shjoid 'fit5 111 . 'I'he ecrnnec.linns lir.tx.ieen llrerrl 
.$re 30- 35 rrr tier]" Xortli oi the iI:armorsga h;t"in the boikonr i s  

cornl~."k."l-rv~1?;~ elen, \hci:rGng 1411 t~%\,~i3r<J< H"jji\;lllgt~. 

(harder  t 19 i r i  and Iljl!ii ra~ade a thorotayh r~lrestigiation o f  the 
.rea-*itrc,n : r n r i  'al* (dro.;: 1-ippn co~l~entrad-ton I P ~  the fjc~rds around Bergen, 
:rrnc~ng ilmexn ;dso the Sorcihsiatn. Hi\ iiki\er\at~ons sfretched frcinl 
.Arrg,-nsk 1912 to Mfiy I{rlf, but the Sorc"xas-r:atn s t , i f i~n \  were ~ i s i i e d  
0n3y 8 f*i-~;ei elurang this period. ihccordinq to h - r ~  ~n.iestigations ilie 



Sn~scia\r,itn f ~ a r \  rlna~rh the chrtracler oaf :I Barndl~whe,l natea 'PT iigioil . 
It m r p  be c f i ~ ~ d e d  apstca :In outer :mtl .In innen. tjs,r:l, sz~airr-.'~tel b-j the 
threshr~ltri a t  B@les. The tipper i?aies layer, r1le:iiurnrtg 12 -15 i r l ,  e -  
~ x c l l  :reraleal. an;rrn!p- task accilirnt ill the ; i r k  currents. In flre upper 
1 nl there is a l a ~ e r  ot real f,raci\i\h nater ,  'nut belo\-, I r r l  the salinrty 
is :iix~:%y.s higher tlrali 13 pro inille. T11r transition be t~teen  the surface 
layer and the botlor~r water ii, very cli5tinrt. In the inner fjord the 
hottcirr~ ~ a t e r  111ay he stagnallt for yexi,, :rncl, :is :i rule. ~0~i f : ' i i l3~  M I S .  
This also happens in the outer ijclrti, but there the ;"d~tlon~ ~v~itei .  i 4  

renened regul:rl-ly, :k t  least mc.e n year. This renewal generallj take6 
place in winter and early kpring. In the inner fjord the bottom \\:tier 
i \  being renex~ed i n  >ears with little pretrpitatioa :inr3 during other- 
wise taxourable conditionr. Euceptionriiiy. :1 re i~enal  rnay take pI,rce 
in summer "oc. t i t .  1916, pas 7 7 -  78). 

The hydrographic conditions in 1941-42, 

;Is the obserr:ntions were carried o u i  mifh m-eei,iy inPert:~ls, me 
are enabled to gibe a more cietailed riiescription of the changes in the 
hydrograptiic situation. The nr-lain features, lio-\ve\er, are the same 
as those found by Gaarder. 

111 order to show the cliaracteristic\ of the hj-drograj~hic situation 
in the Nord2sraln in l i t l l .  1 ha\e in fid. 2 set up the distributnoja of 
temperature and salinity o n  July IPLll 4941. 

Fig. 2. Distribution of  temperature ar,d salinity July 18th i941. 



Both rn re\pec: i s ?  %ra~y:en:iataii-r :!md l o  saira8rt) :]-re .itr:s~.nfleatlon ii. 
ser! pronounced. 111 the 6nuer f lokt1 there I- :i ~ : f ~ ) f b i  kkij l  In tcarsper,a- 
irzre krcbnn l8,W B, lo 5.3" froan (1 to 20 rial, is: the ornter djurii f r o ~ t  
20.10 C to  4.60 8: iro~nz 0 to 23 rrr, The deeper water lager5 <ire xxlo~tit 
ilniferrn. 1nza5ririny B..Yl ---3.20 C in -the Inner fjorc'i, 1.60 -4.40 C in "re 
outer p:ist. The qalinity :ti the iurface i. \cry to\\, 9.9 -13.9 pro anille, 
but not illtrre than 1 a n  tdornr, r t  iurpacies 28 b/OO~ Tomarils deeper 
naler  the inlinrt3 gratlualI:, increnwi ta: reach :lborxt 31 o/ii, at 15 1x1. 
?'lie botiox~r rtater 81:is a s:tlin:t~, of ;13.3Ci0/oa, in the inner fjitrtk, 
trbtaut 3l.5rt "loo in the outer part. The ir,~nsitiiin from the surinir  
layer to the kioliorri mlifer is rer-3 (Jfstinet. tile tr:ln.;iiion layer stre;- 
china friii-ia 12 to Dl in ii i  bile inner fjord, 73 to 25 I n k  in the outer p a r t  

The isoiherirls 2nd iwhalines t l o  not rrrn i o  eloie together in  tlie 
outer fjord as  in the irlner p r t .  The srrrface laser there wi l l  be coin- 

~x:r ;~ t~re l l ;  mell mixed on atcuti~lt of file tidal ciarrent5. 

In the inner fjord, the isohulanes anti isotherms irk the suriac-e 
layer haxi. n ~ \ ; ~ r e l i h e  ccturw, with the trough of the ~irrve :xt Mar~nor-  
$$>:I. Thew \t:iie-like iwpleths :ire often fouiztl in the Sordasv:rtn. 
itnil rn:ry possibly be referred ta internad w37e4. In ,I tloseci mater 
sg\tent. Itl,e that of the Sordas-riiin, wit11 3 re la t i~e lg  diilinct border. 
bettxeen b o t t o ~ ~ t  rvatrer of high density and %urf:tce layer crf 80~3-- 

tdeniity. internal waiea \t-iil e:tsiiy :tri\e itz the trnrlsition layer ~ E k m a n  
I ! t 3 P  1 .  These oripinnte in \arious ways. Const:int north-easterly or 
5tiutil-t\e\terly winti!: n i i i  itorv the \urfaee \rater into the outer 
or inner. p i - l  of the inner fjord, The transition layer r.iilk then he 

tlisjd::teed frosai tile horizontal position illto ;in oblique one. iVT"hci3 
the ~ T I I I ~  rea\e\. the hoi-tort2 rt-:rter rvilf tend to atiain its forlzler Level. 
1x1 the Xorrlas~atn ire hiire nlnirlly south-\\esierly rvii~ds. Tide currents 
liroi~nhi> are the main influencing factor, If the water in the tide 
current. canling in thritugil the outer bar111 arzrl p:is\ifig the ihresf~old 
:it Bpnes. has a higher density than that of the surface t\-a-ater of the 
inner fjcirc?, hut a lower th:an that crf the bottoalm w:kler, it st-iil presk 
down the u p ~ x r  border of the bottom layer. 

In fig. 3 the isopg-cries are cfrawn fur the \t:ations in tile Sortl2i- 
ra in  trn June f 3. I9.1-1. F@r each si;stian is inttie:itetl the direction of 

the t i de  current :t:lei the :np),roxirllate lime since-iaqt high or loat 
r1:iter. c.aicui:lled after the obser*atlons of H. i'iniier~es ( 1944 i. f i  

v.ill be seen that ffre isop>cnei h3\e 3 characteristie t\a\e-l~l\e course 
T j l r s g  ry~aei.  :ire nf :a ~ e r t y i n  ii~l)pr.tani*e xxlnen n ; t e  dric.rr<i the 

iertic:tl riistrihutii~n , tnd  rerfic:tI I P P C P \ ~ I ~ P ~ P I I ~  I P ~  the zoo~~I : tnkto~~.  
G. Rdlef\e:z h a i  i ; ir~riQ? siren rlme infi>rr:~ataotn o f  the occurrence of 
intermil \\ax c.5 1:: tlre a-esti jorti. I,ijf,iten. 'I'ize periotd oi o ~ c i l I t i t ~ o r ~  



Fig. 3. Distribution of deasitg June 13th 11341, Thick i ine,  
bordttr of H2S layer. 

I*r\ierl .tB.,ciut 8H10111.i. rind ~n reLitriin I" )hi\ the c i ~ ~ t n t ~ t y  of pi;trr"ktc>ni 
eggs of  ccrtl/ in the tlr Etcrerlt xxnter 8a-r ers -c:irretl consider:ilil!. 

r-- 
f hew xx:Pxes :srcx nleniliar~etl :iiiii bflzlranilier Strdm 1 IfMi i . 
1 c:tnnot here tlawukk the ~)robleru o f  wbern:ti \x;ixes :illy turther- 

Eratit cPniv ~nilac:rte thew existence an iiae S!~ld;a\ir~ln. anti the f,ictors 

1~fi61bj.y znflrrenciog tlrerr ormgln. Xioil ~troh;~hl:, there aiill :riilc-, bat. 
foun:J bl:rnciirng -~i : i \e\  there. 

T h e .I, n r l a t i i a  n 5 i n s ,I l 1 ra i i 3 d~artng 1941 4 k r e  \htla-cn 
rn II~. 4 for  the ittiter ?jortJ. :tnd ~n f ~ g .  5 for the rnaer fjord. 

In the iurf:~ce tityer, the \,al:ruty 15 lnilrlenceot hp tlr:inn:rge :trrali 

r , r~rsf:~bi .  'i'xxo sna:;&l lirtwkr anti seier:il rills run  i l t to the Sc~rrlai\:iirr. 
The t rppr  I nl gener:ilEy con~r s l \  of F~r:ic.Lrsl--i -vz,slcr. \\it11 :I \,tlinr%p 
waryjng beknee11 2 :and 29 "jol t  tinrrng the ccrtzr\e of tht. ?e:ir. 'Thiq 1% 

moit m:lritecd in  the inner L*jol-ti. In coL4 tiinters the Noriia\i:atn 14 

C O \ ~ P . ~ I ~  O T I ~ ~ P  I G ~ ,  I h ~ l f .  ~ i t i r ~ ~ l g  the n r n l e r  1941--42, the rce-co\er 1:tsfed 

fr:la-ap the end o f  I)clc.eaa~ber f ! ? l f  to Aprtl 17. liM2 

En the i:r>er trcialr I to 20 rti there \\ere In 1941 i:irn:it~ons rn 
ialinriy fra~lr~ 24.11 t o  31.3 "lou. rnv5tly ircsnr 28 to 31 I i i  1942 !he 
t ariatioris were frol-al 25.0 to :f l .X fJ/(j/l. 

Bri the tranr\rtlc,n I:ijer br ineen the -,rrrl,ice 11:rier :inti %he Siotionr 
m:rter the rsohaiine., rran si,ril;emhaf ciowr. ictqelie:er in the inner th:m 
in the outer fjord. 







En the nnncs tlalrd the wAer  bc2taxi; "I; 11; P%er,ita ti, i;.airHe holnr!- 
i enrc ,n i  w:t.I~ \.ifi~n~Peei c i. 31 " i$ l  4 wwcr l a a  19.11, 6 -31,'i' o iuc ,  an 
1942. The k"rifce-i-cnce hetween the r w o  > P ; H  s ai, c ~rrzcrf Pay :I i-,ol:d 
ren;.;a,rl of the i l t k t c ~ ~ a ~  w a t e r  dtrilng the ~c*in+cr 1914 4 2 .  which 
taeH'; he dn,cu<se!i 1:jLLe~. r)n. T l ~ e  i : ? i s a ~ n i >  ts ZPT:, I~SX. .  ron~parerl viith 
the s\aQer i q e r s  ia c~rreilic,rrrlinrg dt'pf1li.c. an the fjord'-, outqide the 
xordit\! atn-  

The Seolih>snc,ll Initituie. Birlrgen, Iluc R:ndB> pi:rced :it in) 

tllcpo'i:~l irrlrae Ins ti:.crgr:ijaliar. ~.x~:aier~*rl i-i-:ilik the ~ H : I I . P ~ I < ~ I . ~ > ~  a ~t~atzon for 
shc >ear. 1913. ICilfi, 7 i j l T .  21-1114. 141"9:8, $921, 2923 :ind 1927. Brioit 
">I 111 the 5:~ktn)fy generail:, -taraeii lietx\ecrr 30.4 ;tnd 30.ri o/bu0 in the\e 
yc3,ir-. An exceptron ax :ic, M : I P C ~  2li. $ $11 n ~ f h  29.64:) - r30.05 O,'uo. In 4923 
ant i  1927 the t:ri.i:liromi\ were 31 .bb 1 28.5 i -31,Vt ucj. 3lm11sier Str.@~a-i h:rs 
qome oii.%er\ afloni, iritr~l the iarrlt. ctatron on June  1.;. 1032 pas. 2 4, 
19% A The sal ir~~tiec r:tn:,e from 30.6 tca 3l.tb ( t i o u  fro111 20 to 7:) m. 

I c o j ) t e t C r i  f o r  ~ e l i s p e r : t f t ~ r e  in l i f f l  42 me i,hramn ~n 
jig, 6 60r  the Inner J ~ C P T C ~ ,  1r1 fie. 7 i - 3 ~  the outer j r ~ ( ~ t ,  

In f i e  inner fjord the yearly \ariationc helorn 15- 16 n; a re  
vn\ignffic:lrit. On \came oceaizons, e.g. in June ant1 dr18y 1941, the 
ri,iither~ns tirop tow:%rds lii- "til III, ~wob:thly due to  an influx of tt-ater 
from the basin in the enter fjord. or, perhaps. to  rrlternah mayes. 1x1 
\urnnier \tratificatfon rs \cry pronor~ncetl, esjreciali.; In the q t p e r  
2.5 rn. e.g. ;tt Marincrrciya J u i ~  25. 1941: 4n 0 111 21.40 C ;ulti in 2 3  111 
f 3.5" i:. fit f';*r,?riishtjlnaretz s 8. 9 ,  n I 13.8 , in 0.1 nl  

I,5.flifC, in 0.25 m 13.0" C anti in 1 111 ff i .Ro1C. ,Also in the Crarrsition 
La)er the ter;~peratrtre gradient bre:rt., e.g. :it Paradisholmen August 
29. 1941. rn Ict i l a  I5.lft C. and In 15 r n  li.90 C. 

In the n:rler fjord fig. 7 1 the yearly iariation is particularly 
rrmarkahie in !he tqqwr 20 OX .?"he iscitherlns tio not rrtnr so close 
tc~pether : is  in the inner fjord. There are sr.rldl "early iariabions in  
the 1:rgers belo- 20 n-r in the inner fjord. and be1o.a~ 2.5 rlm in the outer 
fjotci. apart frctrn those c;xusrtl by the seraexvali of the bottom water. 

The ternperalure iariations in the deeper ai:~ter Iayerq \%ere ns 
follows: 



Fig. 6. 'I'c~niper;ll.irri. is~plell~ii ;it Faradicl~olrncxi (upper lig.) arid M~iit~iorpiya 



Fig. 7. Ternperature ~sopleths 31. Rflncs 



Obseia:sie~or~\ Brl r ,  tale ~lf:ifio-~ 3t hlarn~org$;t,a ieir the jea-i \ 'k:ia":) 

1927 ( s te  page It< i &-P&i\tl shomn bhal the bottonl resa~pesatnre u3rle4 
conslricrably f r~ l i :~  to l?;~:ir. Xilurch 86;. f 6113 IZ \\as 6.280 C :it 75  111, 
2nd Auiquct 3:r. o f  the q'inie year- 9.200 C. Thas tlrfference i v a ~  catl\e(?, 
1.:; n rene'iv:tl :,i- tire boltcirl; w;lte:- during the itranxtler itle:rlt i ~ i t h  by 
bf:r:mrtler liilf; 1 ,  Generally temnl)eratrtrc\ het-it-een 5.3" ::ntf 6.Oo C were 
sc~untl ;ti the 75 111 iextl. 

Milnsi-er Sfrq,ni (19311: has :I record of R.2Y11: at  the 7 3  ral ?exel 
0x1 June  15, 1932. 

T h e  c l i s t r i b r r t i ~ n  1,f t I e ~ i . f  l y  in 1911-32 is slrosin in 

fig. 8. The isrjp'ieths fur  a, hale  the saraie course both in the inner 
and outer fjord, but in the inner fjord they run more siary and 
at a sorned-mt higher level. The isupycne of 21.70 runs at  20 m 
:eve1 most part of the year. except in Septesnher. when i t  drops tioxn 
t r ,  40 311. The deep water I:~yers have very stxlttil changes in density. 
Also In the outer f jord  there is a relatixe1.i j)ronounced inst~jbifii?; 
in the water betom 20 nl, the density incre:tsing from 21.50 ti, 25.00 
Lowartis the boilorn. 

In 1942 the tlerrsifx of the new water ~n:tsse\ that ha l e  been 
carried in. is greater than that of tI4e mater present in  19-21. The 
isopycne 25.00 is now fclunii a t  the 15 r r i  level in both parts of the 
XordAsr:ttr~. 'f'l~e layer belcrxx 2t) m is \cry hoanogenons both in the 
outer fjord (25.10- 2,i.AO :~nri! in the i::nei. p a r t  25.l(f--23.2(0. 

The aeration of the NordHsvatn in 1941-42. 

fsopletlrs for oxygen content in inl/i and pereen-t:tge of saturation 
in the basin at  BQnes in 1941 -42 are sho\vn in fig. 9. 

111 1941. the upper 33 r r l  faper is \\-ell aer:rteti. The oxygen ccrn- 
dent are, as  a raie. more than 5 md/I ,  the percentage of saturation 
rncire ti;nn 80 %. iai  the upper f 0 nl above 100 %. except from October 
to December. 1l:auiiuuin percentages in the uliper ;i rn occurretl i n  
Way, d l ~ l y  :mti September, anti were probably due to the phvto- 
plankton. 

Fronr 15 ;a1 ihr  oxygen content tiecrease rather rapidly to 2.5 na. 
In this layer the ~e : i r lv  ~ a r i a t i c ~ n  is not great. Generail-\- there is 
etguilibrii~ni between the supply and cctn5nn-rptic~n of oxygen. Frorn 
"5 rn the oxygen content decrease slowly tovnrcis the hhoitclrra. In 
M:?y 1941 the bottarla water was comparatively weli aerated, and h:icl 
~wrohahly heen renetvetl tltrring the ivirtter and the e:~riy spring of 191-1. 
Cln J f a ~  2. file follr)\sini, prrcer~t:~gc\ of c:afur:tticin mere ok~\er\-etl: 



Flg. 8. Denslly xsoplelhs at MasrnorØya (up~3h.r fig,) and Bgrres, 



Depth, m 0 2% 10 I D  25 40 
Oxygen, % sat. 126.2 118.1 87.2 53.5 64.1 45.6 

The ~ ~ ~ i n q n l ~ t ~ ~ ~ t  1rercent:;ge ill 15 111 intlicates that the renet%:ii had 
talien place recently. This rilinirm~uni layer prok~ahly at first belongetl to 
the bottom >v:iter of  the inner fjord, which h:tii heen lifted up anti 
c:rrrietl into the oilter fjord (>ee page 24) .  

In the course of the year the oxyaen below 20 ~n i s  being gradrraiiy 

consumeci and the fall in percentage of sat. from 50 to 1 % itrtrceetls 
with almost eonstaet speed. -4 ibornparatixely tong time, however, has 
passed before the I:rsi traces of oxygen ha l e  disappeared. The con- 
srrmption is rnainiy caused by bacterial action (di.c:tying proeesses~ 
and osytlation of orgallie inatleu, etc. In 1)ecember I941 there %%ere 
still traces of oxygen near the I~ottonl. 

En the winter :rr~tl the early spring of 1941-2 a le ry  extensive 
renewal took p1:lc.e in the deeper water layers. The distribution of 
oxygen in the different cleptha in April was similar to thal in May 
191-1, although rnuch inore yrono~~ncetl,  'The distributiorr of oxygen 
on April 21. was as foliotlr: 

Depth, m. 4 2l5 5 10 15 20 35 40 50 
Oxygen,%sat.9S.O 96.7 90.0 50.6 39.0 49.7 53.5 52.6 46.1 

!?'e have a m i n i i n ~ m  s"r5 ru. Sear  the bottool the percentage of 
oxygen is not nluch helo-&- that in 30 m. ?'he renexai probably ha\ 
talien place recently or has not yet heen finislied. 

T h e  transition layer is situateti between 10 anti 15 r u ,  or abcne 
the Lexel attained in 1931. N0r11131 co~~di t ions  are gradually reestir- 
blished dttring June :~ntl July. In the layer t-)elo\v 20 nl the oxygen i s  

again consaltled gr~tcluaiiy but iirore r:ipirlly than in Ill4 I ,  the isopleths 
for. oxygen running more steeply. The last traces of oxygen are 
hovever consunletl slo\xIy. 0 1 1  .1~tiy 8. there were percentages c!f 27.2 
ant1 13.5 in 2.5 and $50 m respectively. On Septeinber 18. the respeclixe 
aalrres v7ere ti.? ant? 0.7 %. ?'he variations in the upper 10 nl %%ere 
si~asilar to bhow of XfHf with percentages over 100 in ,\fay ant$ June.  

? 'he  i n n e r  f j o r d .  

TIze variation5 in oxggen coniellt at Paratiishol~nren :sre shomsn 
in fig. 10 an_d file \ - i r i a t i c~n  in nx>grn tantent ant2 percentnge of 5:tter- 

rntion during 1941 1 2  :it Xlarmor~hyn In fig. 11. 
In the r r p p e r  113 I l r  the ~sopleth.; for oxygen rrrn nearly corre- 

spondent to the .i\otherri~r in 1941. The upper l i f  :rr are well aerateti. 





Flg 10 lsoplcths for oxygcn content rn ml/l at Paratlrsholmrn 



Fig. 21. isopieths for oxygen content in rnI/i 
(upper fig.) 2nd percentage of saxration aL, T;ilamI~r@y~. 



June. ,lrsly, itrlti August. 'FI-re "rPgl:es: oujgeia content, more i l ~ a ~ r  
$1 ~ a l l / P ,  ocenrreil ,it 13,ir:tcPishclnren; on .Tul:, ">;. :st 1 11: ie ied, ivitla :I 

s:l%ur:itron of 159.0 %. Tile riopleth lor  120 % gee\ c1o~va.r.l to 10 rr, Leiel 
frorra tlre enti of J u n e  to the begirinllrg a,i Ailgust. Frorn I 0  rn the 
eixygeil content ra1)itlly tlecre:\se lotv:irtl\ f 3 --20 n r .  ?'he iioplethe, 
run c i i ,~e  together, expeci:tlly i:r i t u j i u s l .  

From May ko the ~nicitlie of ,lrtne 1941 ail interslreiliinte Iayer oi 
N2S t\n\ obwrvetl heiween 2(f and 50 rn Beyel rat M:ir;zlorciya. The 
fiailhi.it:ng table shows tl~diiisli .~lj~lticin c)i c > . a j g k i ~ ~ ,  % of \:if. :rnt3 Z12S 
frorlr the l ii it1 ie\~ei anti tlowi.r.lr\ar.c!s: 

Cln Jrrne 13. there miis FILS froin 20 tc-r 30 r j r  :tnd a t  80 m. ,A1 
G O  m :~nal 7 0  nl there \%ere sialail amorrnts of (oxygen, tile satxrr:ition 
percentages being 0,lO . ~ n d  0.1 4 respecti\ely. 

"'hi4 p:trticular tfistrihtrtion of oxygen is clue Lo a p:irti:i1 renelinf 
of the bolt0111 water, which tooli pt'ice in  the early spring of 191-1. 
As mentionetj a h o ~ e  (pag. 21) ,  the botloni ixitter in the outer fjor-tl 
hati then heen ~~enexe t l ,  anti some of the i r~lruding aerated st-atcr- 
also p:tsseetf the thresholtl a t  fiqjnes anti poured into the deep basi-il 
of Murnlorgjya. The c-rld botto111 tvnter was then fifletl ~11~.  But !he 
inflowing crarrent Tva\ week, :ind on its way through the outer ba\ins 
the water hati given off so much o f  i ts oxygen, that  it ivas not able 
to oxidize :tli the H2S in the m-ater below 30 :n near h1:irmorgby:r. 
There ren-1:rinetl 311 inter~l!etiinie layer, n h i c t ~  \\-as lifted up, and by 
degrees carried away by the title currents. On its n a y  out this layer 
r~~,lr:ls then partly oxitlizetl, anti we find it  again in  the outer fjord in 
15 111 depth. Such contiitions are ai\o mentionerl by Gaartier /1016i), 
Further  in, a t  lirhiienes ( s t .  2 l ,  no rene\?-:~i of tile bottotn water toolc 
plztce in the spring of 11941. 

From .June to December 1941 flLS mas fo i~nd  in all parts o f  the 
inner fjord in  the water 1:iyer below 20 111. On sewrail occ:tsions 
oxygen :in($ H2S were oh.;erved siil~r?lt:~neously nt the upper border 
of the hottoni xv:cter layer. The i\ater s:tinples had  a &\tinct s n ~ c i l  



of &S hut. lsdlen ii",l-:\toti rn EEmr oa.riin:try \\;a\., iihonetl 61nall Zili10k~llt4 
of oxygen. S~rrslP:ri" eoi:dntaon\ arc. ree,,;drtP, by Gaarder (1916). 

The renewal of illme boitoill n,ib-er ~ r z  the t.:~rI> spring rlf 1942 was 

4ir cctlnplete, that all the H,S ?la\  o x ~ t l ~ ~ e d .  0 x 1  dprr l  10. ol,ser\:ttions 
were i:iken through the Ice :ri I? 3 r a d i .s 'n o I 132 e n. ':'he s:ttarr:r%ion 
percm"hages of oxygen :tt the tliffrrenl levels were kl\ folfov,s: 

Depth, m. 1 2% '2 5 0  15 20 25 30 40 
Oxygen, '?; sat. 86.4 81.6 60.9 30.3 31.1 39.4 39.7 41.9 42.1 

'E'he f:rci that rkere \\:I< ;t a i l l r l l i r lnr r l l  p r~centnga  ~n 10 r i i  mt i  
rncre:tirrrg .i:il~rc% i r c i l ~  10 to the bofl<jna 1ntlic:iteti iil:\t : a n  i r r f i t ~ ~  

of ne.s\ s5:tter-, rich ln oxygen, lirobably \ril l  .;\:I\ I,tking place. Thi\ 
sninimunl layer. c.orritI he !r:icetl tlntil the mrcltite ot bl:iy. when it  
hail been limttrif to :i iiln:tli layer rn 13--20 -rir tleptit. tlue to the 
~ e r t i c n i  t ircnintlo:~ in  the .srrrfnce layer. 

'rhc (nygen cu"mtetlt In "rile \~:!ter helo\\ Xi) In stetre:~iie r:k~>iclly, 
:inti in the tnitltlle of  31113 the s:rmple fror1-r 40 111 i e ~ e l  coniaineti His. 
A t  2.3 J t r  sn3all ::tnctrtnts iii oxygen rO.08 13rB/1) were stii? fsrlntl on 
September 18. 

A t  hI  :i r in o r d >  a the layer beloit 20 r r l  chont:~ined rnore th:m 
3 rltl oxygen per liter at  the enti of ,2pril, nit11 :a percentage of s:rtu- 
ration of :ahorit 40. On Ajjril 21. the ifi4tribntiot1 of oxygen w:i\ as 
f~>llol\s:  

Depth. m. 1 29!! 5 10 15 20 25 30 40 50 '70 80 
Oxygen 76 sat 9 7 7  8 9 2  8 4 8  380 367  400 433 433 461 445 416 41.4 

r "  Ihere  was n rl~inirnunt percelllage a t  I S  m,  II-ie valr:e\ lacreasing 
sonlemhat lo 30 HI. From -10 nz lo the hottonli lhe percentage :%gain 
decre;iseti, iritPieaiirrg tlrat the re~le\\-;-ai t-i,lti taken place .some tinile ago. 
The interii-ieiii:rte ntinin-lurn could he tr:tcetl :li~Lil June 23. Aftcr that  
dale it cliiay)ltearetl, a ~ t d  ilie oxygen percentage tlecre:rsetl f r o n ~  3 0  lu 
to the hottom. On Jrlly 8. the f'ollo\.iing \:rl-ues were f o ~ ~ n i i :  

Depth, rn. 12 15 25 50 80 
Oxygen, % sat. 91.0 28.9 11.4 15.3 1.5 

011 Se]_tlernber 18. still no HIS mas founri. ?'he distribution of oxygen 
mas as follows: 

Depth, m. 5 12 15 25 50 80 
Oxygen, % sat. 90.0 36.5 6.1 6.0 6.0 1.4 

In the spring of 1942 the upper 10 m \v:\s rich in oxygen. On 
April 29. l0.?"3nzl/L were found at I m level, with a s:it~iralion of 
152.1 %. 'Fhe respective v:lInes a t  2% ni were 10.64 mI/I and 146.2 %. 



The Plank toxa Fa-danaa of the Nordisvatn 4 9-i 1-42, 

Of the rfrfferent groups of pin~tkton cargslniin~i the cog,epo"i.: 
nearly a ix~ays  play ihe gre;aie\t part, ant i  1 h,lre therefore dealt wr th  
them most thoroughly. Rut  illr other SraiuIti h:rxe aiio heen includeti; 
in Ihe cwnts  ira order tcp oi.~t:iln an 1rnpre5sior: id the co r~~~~os i t i o r a  of 

Ihe zooplanktcia~ gboprrlalrion 

Fluctuations in number, 

In fig. 12  the varlaticit~ in the total rrunrber of trrganisnl\ in tlre 
Sortlasvatn in 1941 -42 is ctt~ovirt, In the i m n e I- f j o r tl they nurn- 
her 2000--101)~tO per total haul fro111 hotiiirn to surf:ice in Map 1941 

Fig. 12. Number of organisms In 1941-42 in 1000's. 
Paradisholmen. x- - - -x MarmorGya, n- . . . -a Bdnes. 

and d o  not va r j  e~sihntia8dp u:~tiA 'ihc nliitldke of Jtil-(.  ItT< then b:av2: 
:I rnpiri ri\e to a rrlaxirlluan :rt the beginning of  Augrist. n tierre:~.;e 
throughout Amgu\t to :I ~l l in imum in Septernher, :t secontl ri~:rxirnrtn: 
in the ii~idtlie of Ottohel. and ctii~ucvhat %t;xxer nuinher4 in f9ccelnher. 

In the 1 ,  rr t e i- i j o r d t i l e  \:iri:itlon I <  sr~iliiar tcp that of the 
inner fjord from 1f:q to  the  el?(? of ,Italy LaLer on the 11~rli;ri.rei- :on- 
tinues to incre:r\e. n-euching an:i\i trl~nan :kt file eanti ~f .iugra\l. Ths5 



ill:c;:IlktEL1$ Y P F B ~ I I ~ ~ ~ .  14 tmlce $reit  ,14 Shr A t a q a r k i .  i:I:ix?Isluru in %rile 
i n i~e r  I lorti. Fs Q I ~ I  file as~lddie of Stpteaalher t i l e  rruri~Hser. rc ,  sleailaly 
decse:tirng until Slecerirl,er, but :$XI the b r r r w  henry ;srrich qree~ler than  
those of the inner fjr;rii, 

- A t  the fregir~rling of April ZC!-f"aIile: nt:nmlier\ .ire Ioit ail o le r  the 
fjord :rnd they decrease turtiler tiin:irtl\ the ernd of  the month. 
Througborrt X1:tj l he j  are incre:i\ing to  .i :ila\rlntil:l :st the beginning 
of J u ~ l e .  ;At I%aratlichr,Inaen tn Flie latter half cii 12:tj-1. . i t  hlarnicrrpp 
there r i  a second lnaxiarruln in ,ftrly, in the outer f.jcrtl ;i i l l i t ~ j r l t i r i ~ l  

In Jrrne. 111 Se~~trr?lP,er the nuirllier, are  lower :n the lnner fjortl, 
higher rn the outer part,  

The casn~position of the plankton fauna. 

In order to ,hi>rr, the \:triations in the coin1)iisltion of the zoo- 
plankton in  the Sordas\:rtn. I ha\e  s e t f o r t h  the relative percentage\ 
of the various grc~ups o f  piantiton orgar~isrns in 1!)41-42 in table I .  
The group c<Benthonic e~e r t eb ra t c  Lar\zet',, comprises l a r r ; ~  of nttls5els. 
gasteropods, :~scidians, echinotlerm\, polpcht t~te~,  tirripedians, deca- 
pocds and bryozo:~. aOlher organisrns~ inciutie metlus3~., fish egg' ant1 
lar\;;t., antl unidentifietl forin\. 

The lnean percentnpe v:ilues for f 9-21--42 are  alrnost equal for  
the two stations in the i n n e r f j o r d. The copepods are  of  greatest 
importance, :r~noi~nting to  08--70 70 of the total number. But the 
neritic character r,f the planfiton i\  sho~qn.  apart from the neritlt 
copepods, :tIso hy the high percentage f 1 -13 "hi of rneropelagic 
for~ils,  clatlocern and berlthonic e\ ertehrate 1ar1 lt?. The cop el at:^ 
range 3rct with :$- 7 5%. In the o u t e r f j o r 13 the copepotia forrii a 
greater part, with 82 %, The other groups fo!ltrw- in  the s:ritle rticces- 
sion :is in the inner part. but are  les5 Oredorninant. 

In  the course of the year the ~;oopll:tnkton \:lries considerably in 
its eom~tositinn. 

v 7 I he c o e 1, o c.l s are nearly ah-ays  jtretlorrlirlal~t, except i r i  the 
inner fjord in  June  and Jrrly $941, when they are  outnu~nhered by 
the cl:atlocer:t. In October the copepotl percentage is also tnonipara- 
tt.ie?y loss. In liIJ2 lhe copejiotl5 cin the lrbole foratr :i greater part 
of the ~81opLanlitctn illan in 19.11. 

Tlae c l a t i  e, t e r ,i htr\e their greatest i r~~~~i i r tn inee  in the inner 
fj!,rtt They :?rp ~ I U ' I P ~ P ~ ~ T ~ E S  frftj?~ .1i;1)e to Octohei., wllh i ~ i : x \ ~ i i ~ - r r l n r l  

percentage in  ,Inly 1911 :inti ,Trrr~e 1942, tkr  !:gttcr year nlth the 
greatest ptrcent:ige 111 the outer fjl,-t-ti 111 I)cc.czr~her. the tI:rt3oeer:i 
tii\aiq~'e:~r almo\b ioi:illy. 



't ear 

Month 

Copepoda . . . . . . . . . . .  
Cladocera . . . . . . . . . . .  
Cope!ala . . . . . . . . . . . .  
Ch~tognalha  . . . . . . . .  
T3enth. ev. larva: . . . .  
Orher orgariist~~s . . . . .  

Copepoda . . . . . . . . . . .  
. . . . . . . . . . .  Cladocera 

Copelata . . . . . . . . . . . .  
Chretogniitha . . . . . . . .  
I3enth. ev. larva . . . .  
Other organisins.. . . .  

. . . . . . . . . . .  Gopepoda 
Cladocera. . . . . . . . . . . .  
Copelala. . . . . . . . . . . . .  
Ch~tognalha  ........ 
Bentl~. ev. l a r v ~  .... 
Other organisms . . . . .  



The: e 0 1" ': 28 t a ha te  ,iIso their grelaie\t ilmapor.i:tnee i:r the inner 
fjortl :luring fi)i;l, brrt tl-la f1~ictri:itioni are srn:tlIer than for ihe elado- 
tern. The gre:atesl percent:tges iB--9 C j L :  occurred in May- July m c l  

October. In 1912 in:rsinlrrlrl percentages were for:nd in May, with 
greatest talue, 13.8 %, in the outer fjortl. 

The c b a. t o g n :I l h :, on the wlaolr are of little significance 
rluring 1941, and are ~nost iy confined lo the outer fjord. 

1x1 1942, however, the percentages are greater, anti the ch~tcrg-  
nath:~ also occur r tumerousl~ in the inner fjord. 

B e n t Ia o n i e e i e r t e b r a t e I :* r .v form an iinpurtar-it 
p;u-'t of the zoc})la~~kton, especially in the inner fjord, and are present 
ali the J -ex .  They obtain their grente5t percentages i r t  M:ry-June 
and October 1941 and April 1942. 

'I'he group c< O t h e r o r g a n i s 111 s >> is of little importance, 
except :it hlasmor~y:~  in June :ind P:xradisholrnen in Septerllber 11141, 
the high ~tercent:~ges at both places being caused by n greater nur~ther 
of eggs anti 1 a r - t ~  of Plrrrrc~brlrcfiia liileils. 

T h e  distribution of organis~ns in the Nordisvatn ill 

relation to the liudrographic t;onditions. 

As merltionetl :tbo-te (page 10)  the Xordgsvatn is a land-loeketl 
7v:tter. The deeper water layers are regularly free of oxygen and con- 
tain H2S. The border lietween the strrf;lce layer and the boltnnt layer 
is l e ry  distinct in the inner fjord, situated between 1% :inti 15 111. In 
the outer fjord the deeper water layers often contain more or lesi 
oxygen right tcl the botiom. 

Such conclitions affect the plankton poprt1:ttion to a high degree. 
Organi\nls that helong to the deeper water layers, are exclrrded frorn 
the inner fjord, but rnny to a rninor extent thr i te  and srrrvire in the 
outer ha5ins. Only ihose orga1tisn:s that belong La, the surface ~~~per, 
can live for a Ioi~ger period in the tnner fjord. 'rhe copepod f:runn of 
the Korttas\atn is \cry poor in species con1p:rreil with that of the 
fjords c!utside. (6fr .  Rurtrctrfhrn 1032,.  Zrlnkt nf the species xr.vl~ich 
tt\u:tlly occur in deeper waters, are lacliing, or, wlten p re~en i ,  are 
f tiuntf in very snraIl quaritities. The relati\ e percenl:tges of the v:rrious 
species are :tlso ctifferent frorn ihose i ) T  open fjords, (Rrlutl 1029), 



11S'lbc~r.g "u!)JO . in the ?t 'c~t.ia\~:ato. Cnrdirnrmk f ~ n r ~ ~ r ~ o r i - l - s ~ c ~ ~ s  1s o i  irttle 
rdnpcjrlance, m heres\ the \m:tIE t J clogrold ccpejlori Oafhonia hrlgolrintdrt ra 

on an axerage 1% the 111crbt I I t I I l l e T O t i l  l>lanB<li~ir :rntrn:~I. 
In 1911. the zc30pl-:rnktort ~roljuiutron i n  the Inner fjord both 

qtfimhtativelp :mri qri:rtit:ili\ely tlifleretf from that of the outer fjorcf. 
Psencl'occxlunrrs mrnrilrrs e.g. w:r4 both in  number and in rel:ttion t r ;  the 
other copepotbs of ~nrrch tncire irn~~ortartce in the uuter than in ihe 
inner fjord. ( Inc zn  borealis :mti .lIicrciccrltrnzr,s I I ~ { ~ I I Z ; H I . T  ;\-ere coniined 
lo the $titer part (:f the Xt~rila\~:ttn, :inti this w:ic a!\o the case x.;ith 
Stigiiirr eieycrns. 

In 1912. wi th  the tct!:tl renexv~il of the deeper m-ater Layers. all 
entirely new stock of copepc~tl\ and other plitnktun organisms w:xs 
irllroducetd from the fjords outsitle the Sortiactatn. In the deeper 
\\:tier layers -\s e now find Crrlrrnris Iryperhoretrs, JIetridicr Ionglr, a 
greater numfser of copeporlites antf adult5 t r f  l:<rl<inrr.s finn?nrrIzirrr.s, 
together with other trrganislns helorlging to these xx7:xter layers. 

As long a s  the bottom water contains stifficient cluantitier of 
oxygen, these organislns can also thrive in the inner fjortl. Nut, hy 
degrees the ospgen i c  consuinetl, and then the animals die orit antf 
tii\appcar, :as they cannot :ttiapt thell~seives to ihe hgdrogr:iphic con- 
ditions in the strrface l a ~ e r .  Thii, tvas clearIy seen during 1942. Iln 
1!11-1 ~Tficrnccr1nnrm.s yggm:z7rrs e.g. occurred in slnall rrulnberi in the 
deeper w:rter 1:iper.s crf the outer fjord. In ,%psi1 1912 it was found a t  
ail stations, but i t  di\appearetl fro111 the imnost station May 22, f r o ~ n  
the hfarmorfiya stittion Jt~rle  2 .  Ccxlcrnrls hgperborezls \\as not preqent 
in the Sordas\atn in 1941, but was intrarlucetf in srn:lll nu~nbers  in 
1942. A t  Par;~tfisholrnen this species tlisappenretl May 27. mhile :it 
Marmoroya anti Umes single inctividuali, still occurred Juiy 8. On 
September 18. no ipecimens \\ere found. Sngiifm r.1egnn.y xvas :~lso 
common in the inner fjord in 15142. 

Ct~rrenls in  the 5urf:tce layer are chiefly causeti by Ihe tide\, bat 
alio fiy winds, :mtf the prexailing xv~ntls in the Nordas~ain  being 
icirrth-~xresterly, the 5rtrf:ice currents will ~llainiy run i n  : in ~nxvard 
direction. Single plankton anirrlals belonging to the ciater tjortl are 
occasionally fount1 in the inner jrart, e.2. Sngiffcz r?egtxns. 111:iinly i l ~ e  
yotlnqer intiiaitin:~ls- mhicb keep io the rrtrface layer, 

The coininor1 increase in the zooplankton poprrlation from August 
11. to 18. 1ri:t;v to a certain p:rrt he ascrihetf to the srirf:~ce current, 
which carried \\,lath it a greater tlt~antitv of pl~ta4iton. The increase 
m a \  first reln:irkerl in the outer fjord. 

Sor~re 3 e w ;I 3 e E\ carried into the Nortla\\:itn frorlr it densely 
peeopletl :lre:t to the north oi the f jortt, an:! thrs trnI:-iF :rff ect tile zoo- 



pkn~kton populctt~un to .a celrasn tiegree, , is  n~entrlsnetl ~n :b prev~c)'alc 
paper (Wlbcerg 1940; no cr~pepocis h m e  been focb~rd i ~ h i c h  are exclen- 
iitelg snprciphile. But there 1s a certain 6juanlita"ii.ie riiffererree in the 
ze~opialrktan poijrrtat~ons zit the ~nr-nrs\t station and at the &farmorpya 
station (slee "rable 3. page 33 . In 11-541, the copepotis (lifhonn hefgo- 
Inndiccr, Qrrezer srrlrfilis and Pcrrtrcalarrrrs fjnruers attained their greatest 
:a.uerage percentages at  the Paradisholmen station, while the other 
i*opepocIs hait increasing ~iercentages fro111 this station to il;larmor@ya. 
\fThtether this is causeti by a contanxination of the water in the northern 
part of the Sord5sx:itn, or there are other cause.: for the tiistributicln 
~ > i  the copepocis, cannot be ~ ta te t l  mith certainty. 

The Copepod Fauna of the N o r d i ~ v a t n  1941-42. 

The eoj~epocis are nearly al\ii;tgs the m m t  important group of 
r-6;ol)lanlitun orga~lislns, and thic ic :dso the case in the Nord&s\-atn*, 

Tlre vttriatitin in total nurmtber of the cq)epods in 1841 - 42 is 
shmvn in fig. 13. Ft xvill be seen that the errrxe is quite similar to 
that of the total nurnher. of orpanisrns. 

Fig. 13 _\\Turnher of copepods in 1941-12 In iO0d)'s. 
Paradisholrren, x- - - - -x Marmordya. o . . . - . . a B6nes. 



111 1941 there w 4 \  :t 91-11al1 stocle of copepod\ (20OIi 3000, 111 'the 
i n n e r f j cr r d frorrr Mimy triB Juiy 11. when nrarrll~ers hep:rn to rise. 
1f:~ximelm occurreid in the first half of A Z ~ ~ g ~ l ~ t ,  113in t~~~i l i l l  i ~z  Septelil- 
ber, a second inaxinrurn in October, and still high numbers E I ~  Ile- 
ce~nber .  'I'l~e cnr.re for the outer fjord follows that of the inner fjord 
till August 1, hiat later i t  corrtin~les to rise till August 29. The bull; 
of the copepod stocli then consists of Oifltonrr helyo2rrndica ant1 f3se:i- 

cJocalrrnr~s ~l~inrl frrs  in :tboot equal amounts. Together thew two 
copepods form $10 70 of the total number of organicr11.i. High figure\ 
prevail till Seittemher 18. Later, the number is irecrensing, brrt ~ t ,  i? 
:tll the time ~ r ~ u c h  higher than that of ihe inner fjorci. 

In 1942, contfitions were quite different from tizose of 1!?41. JEI  
the rl~iddle of April tlre stocks :%re ccirr~parntiveljr high in all ~t:rrt\ of 
the NortlBsvatn, they decrease to 2 )  n-tinimrtiu a t  the enti of the month, 
and again increase to a maxinrum :rt the end of XIay, In the middle 
of June  there is :I second rllini~num, later an a gener:ll increase "to 

the middle of July,  A high i~rrrrlber was found in the outer fjord orz 
September 18. 

The composition of the copepod stock. 

In  1941--42 there occrrrred in  the Sortlasxatn 16 species of  
calnnoids, 5 G of cyc1opoid.i ant! :it least 14 species of harpaelicoid.i. 
But only few species, siz. 6 of ca1:tnoitls and 2 of cycloj,oitls, were 
found regularly and in larger numbers. 

I n  table 2 the relative percentages of the ~imoit important copej>ods 
occurring in the Norri5sv:ttn during 1911 and 1942 are set forth. 

I n  considering the aver:tge 1)em"~ntages we finti a tli5tincl tliffe- 
reilce in  the co;ul)osition of the copepods during the two years. In 
1941 the Oithontr s p p .  ranli first in percent:tge. Next come E'.s~nilo- 
cn fmz l s  and Ilctrrtio. In 1912, tire Oithonn again h:lve the greateit 
percentzge, but now tire l'crrtora ranks seeonti :tntii Cnlclnus ,fir?- 

117nrcliicr1s third in 1)ercent:rge. This difference is to a great extent 
causeti by the total renewiii of the deeper water layers in the errrl:, 
spring of 15312. The ineor~iing \\.inter hroilgltt with it  :I ~ r e w  stock 
of copepods. 

Tlie individrrnl species of copel)oti\ \:rry irr percentage tlnring 
the year. 

Ccllnrzzrs firr~lrrrrcizic~rs \XIS of litfie 5igniflcance in 1941, l ~ n t  in 
April and May 1912 it cot~ititrrterb 29.2 % and 10.2 % of the copepod 
stock, respectively. 1,nter on it gratlu:llly tlillmini\l~erl in i l l~por ' t nce  
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P'~11t~116 d i r i t d ~ , i  i l i l I l J b r s r \  e ,*P ~ s , " ( i  l i ~ f " i \ ( ~ * i i  I f .and 18 (7 , elcept t i r  

I%ectl*?l":ser 1:) !I. 1~11cn 611~ ptre*eiik,t,iki ~ : \ 4  iliri) 2 '/-he -bali*~\ for 1942 
T,xi3rr Yar-,\e;. tknaaa i B r c ~ \ l :  kd~r 10141. 

J:r l~fropki f i< jpe I?un~tutt s w ~ ~ i l  l~ntdi > e:*r- C P ~  Eif t%e I P I B ~ O I . ~ ~ I ~ C ~ .  ?tit11 
pcrct'nL:igrc t r o ~ o  0.1 10 1.3. 

i i - i ~ ~ ~ c i i t i  I t , n q ~ ( o r ~ t t ~  ~..iii(v(i ,;reat" 111 i t*  :tg,pezr:jnc.e. It nac  :rat 

~rn~~ori:inC (:at tias rn the jrll,rlal\ra,n irijrlr .%pa l V t t  ,?;agarit I M I ,  n r t h  ;r 
rn:nrraIrraro pc~~en-nt:myc ( 3 1  10  7 nn ,l i i&p :anti 28 e r  In .June 1942. 

&if the Alr(trilia \~eees,"i., E(inlyiro"~:'~c n:ii I , B  11loc.t i~~q~or t : r r ;~ r .  
I t  ir,sii : t i  Sre\t t l n ~ ~ e  fa,i:ie 31,i> i:, ,Enile l1oil7; >e:31-i.. 112 ?aI:it l94S c.snrrsin- 

telirng rilrjre th:an 20 per cent 01 ifme stcizk of e"c~pcpc>dli In the :rrnlua~~.;a 
:-rncl \\;nfer 11 PI,~B \c:ire"~ :zr?itd "a, \(,:nc degree iuhctiiiuteti T q .  . I .  cairirst. 

rzklch, ho.ixe\es, neser Iteeb:~:ne so rlrrrrls,"rr,ui. 
Purtrc.ciilrrrrrs pfrrrlris X4 :1 t71rlcai ,iubi:ml:n torril, ~ i i l i c h  an Ociejt>er 

:tnti l>ec.r~liLer 1041 miirle :Hi  : 3 : %  ': of the  a:og,epc~tl ~ x q ~ u i a t i c ~ ~ .  0 d p 1  
other occ,rcaons i t  \\:I\ t . ( r~~ip~~-: t t~ ' rely \c,~rcz. 

~ n r ~ e r t ~ : i i 4 ~ .  Oab'Batincr h~lgi , l t z~~(f i<-<i  i c  r~li~ii)i the ~ l f o i l  ~ ~ i q ) ~ r t : ~ n l  
c o j w p ~ d ,  115 :t rtllc c(m\k:ltllinq m e r  *>(I 7 ,  t i p  to '78 of the stciek of 
copelmo"ls. Oiihontr ncmn t t a c  nexec rlrlnr?eroui. 0. spiniroslris \erF 
iic;1rce. 

O ~ c z i l  ~l lh f i ' l i s  h a i  not ~~re'rirrniiig heen recurtied frollt Nor\i:ty. 
The ~jercentnge \:lrietl h e h e e n  1 :ant$ 3 during 1011. In 1912. ihe 
~ : i l ue s  \\ere gre:lter. in April 11.1 7.. tlecre:is~ttg somexihai till June, 
but again increasing in September. Onc:ccr hnr~crlis +;\:as alxva\-s scarce, 
In 1!511 confined to the orxter fjord. 

The average percentages of the most ixnp)ortant copepods a t  3 
localities in ilae Norda\iata {luring 19.11 :rnrl 1912 are  shown in 
tabie 3. 

fn 4 $1 3 1,  Pnrarcrltrnrzs. Oiihonrr helljolrmciiclt and Oncrra srzbfilis 
were of greate5t irllt1ort:tnce in the inner fjrrrd, while Pseudoccrftrntrs, 
Ternorcr and .lcartici xiere incjst tornmon in the outer part. The per- 
centage., of :ill these .ipecre\ are  gradually changiilg from Paradis- 
Irolrtlen through ?tlarlnor~$j:r l o  llte Bpnes station. 

In L !) 1 2 ,  Grilrrnrrs jininnrc1.ricrr.s hat its greatest percentage a t  
lIzirntcirpy:i, caused hg a 3reater nrilitber of inciivlduals in the deeper 
tvitter lap-ers. The other copeporfs had the calne regional disim-ibuticin 
:rs th;il of 1911, with the excepiiirn of 0nca.n sirkti2is. xvhich ii-as now 
most nnr-neroui rn the outer fjord. 



I )~e \ io i i<  ~ ~ : i t i t i q ~ i t ~ o r ~ )  k i n  tha\ cBaaj,egroib .ire \era_ e x t e n i ~ i e ,  .~nd 
w:ijlZ not he c~ucliei-"r here. FOB' Ftfterat~re I i-edir Zii ,i lare\lo"i n',i-lt 

".VibOr"i: 1 J t l t i  i ' 

In 1941, i:.alir~rrr,\ frnnzo~ciltru\ w , s \  id laiilz irinjrt'at,xlnie iii tlre 
"\'crrdu\\:rtn. hut  :n ihe tzrsi 1l:rli ol 15142 EI. 15,i\ q111te nrPrrlcrcirr\. The 
rlaslterec,)! \,lr-raticsni 311 *hew years :ire \houri -11 f a & .  14. 

1 3 Jilalp P!14l the nenrnlter* mere neg/r:,~iPlt" in the in~lee- 
~ ju rd .  111 ,j:tjy t h e r ~  n:ii ,trr ;ncre,tsc. Pti .i~g,rsE- ,t aPm:tailnana, n 1111ral- 

;i-atiir-i ~n "ipieniber, ;r \ecctl-tai m,i.iarl.ihxrn rn October and :i ili~nirnni-a~ 
an Ifecemher. 111 the iltiler i-jrirci we h:.;\e :a \te:~riy increase rrom .9:nBy 
to  ~2 XII::\~~~~PIXIXI rn October. then ;I decre:~se to 1)ccciauIrer. The alurtmberi 
():I :he ixha>le were greater. 1i4  the (filter th;iit 1x1 the  Inner fj13rt l .  

. i t  the beginning of .4prld 1942 :I fairly large .;tack of  G I I .  f ~ n n ~ .  

Fig. 14. Number of Calnnus finrnnxchicits in 1941.42 in 1000's. 
Paradisholmen: x- - - - -x Marmoroya: o . . . -. . . a Bpnes. 



wa\ tounti, t":iriie(i i i ~  D(Y.O:PL the ijijrci ilesti:tbe the =;c~rrl:iqa:ai-n i i r i a i a i -  

taneoaisl> V I Z E I  [ l i e  rl-nen:d cii the aiecpcr ai:rter 1:tgem-s. \Vitfi ihc 
excrpt~or, o f  :r s~ii:~lrl zla:"re;i\e in the Inner i lorti fro113 t f ~ a ,  7 .  t l l :  1-43 
there  tx:x\ ;i stearl:, ilccre,#\e In ~rtinskit-rs fr.8111: ;?iprii to Stlbten~Sa~i 
During 1912, the iiirgest iiock \\:is :aQv,:ayc do~nl;tP :ti "C1:a-ra-rorcia:~, i o " r i , y  

'to :t great nuinlw: 0 4  eitier eot,e[,r.tlttrs i r l  tiic (leeper wafer i:r?ers 

"The reiiltrse perrentage\ of all it:k~i.\ ot Cirl, f iaralt  h;ive been 
workeri ctui  for. cncta I~ : i l f - f i~o~~ th  froin Jill! 18. 1941 10 SepLen~I)er. 18 
19.1-2 (talsie 7 .  :it the entl of i h ~ s  p:xj,er, Kel,reseraf:itr\es of the st:t&e 
tli5trihntlon <Ire \iiosvn mrr frg. 1.5. 

1 9  11. The nauplii are dominating nearly all tjle time and form a 
maximum in Septen~ber. In the i n n e r f j o r d the other stages have an 
igegular distribution and are of negligible importance except in December, 
when stage V has a maximum percentage. 111 the o u t. e r f j o r d the percen- 
tage of nauplii is on a n  average smaller than irr the inner part from Ju iy  
to September; and there is a secor~dary rnaxivrium of females i,?riiti cope- 
podite stages V-111 following closely. In October a maximum is formed 
by stage Ti; in December by the females and nauplii. 

1 9 4 2. An entirely new stock has been introduced. A rnaxirriurn of 
nauplii in the first haif of April is followed successiveiy by maxima of the 
different copepodite stages, last of stage V in the latter half of May. In the 
inner fjord this maximum is maintained till the middle of July and is again 
found in September. This is also the case with a secondary maximum of 
naupiii, whereas the iiauptii form the primary maximum. at Beines; followed 
by a secondary rnaximunl of females in September. 

i n  l i f l l ,  rt 1\ tlatiic:il! to  trace llre different \p:ir.ini;lg peric>c?\. 
,Ipp;ireentl~ there is ccir~iirsuttris ip:rnning f r c ~ l ~ l  ,July to October, most 
i r a t e r i \ i ~ ~  in ,41!grr\l Septcinl-~ez, 11. nizttei firrl .  jinna. seelrts to rise 
out aIrno\t enairel?. 

7n the  ~ t i n t e r  ;intf e:irl~ \])ring (~i lil.1-2 .t new sldjcl; r \  iniroctricetl 
from tlrr fjord outkifle the  S o ~ ~ I a \ r ; ~ t i ~ ,  111ainly 2 5  nau l~ l i i .  

111 ihe ipr111q of 1942 the cie?elop~nent i r o ~ n  tire l a \ t  n;itipljii\ 
5i:rgc to the Ilairri ccipel?otlite ~ t : ~ g e  lasted a l ~ ~ n t  :i torlnrglat, ,incJ 

the s,lrnc p e n ~ d  njj:i$ o:*i":tpic:i for' the tie:zIa~prnaeni f n - c i ~ a a  5t:lge IHI to 
11- 2illd fr<>?,l IY t o  I' 

i n  ihlz outer fjorrl .I new sp:innlng pr-oh:ihl\-- looi, p8:lce ln Sep- 
telili\e: 1 ':?.% 

E'1:e hyrirog~:iptrn~i t.iii~tiitrc,ni rn tht. \ i b r t i t i \ \ : ~ t r t  c o ~ a ~ ~ i > o ~ i l i  'are 
poi m cii strilct! ;or. CiiF,irtiir {rirn;:?rr# i'itli"ir i, ,cz~t$ ,r ,re,kie;- stock 44 o ~ i ; l ~  

f<>ui~rl \ \Pia>i i  :hth rtecjwr- 'ii:ij< ri i~:~'i( lwen riar~i-iieil. 



Fig. 15. Percentage distribution of each stage af 

C:rricrniis jirlm~irchirus in 1941-42. 

V e r t i c a l  t l i i t r i h ~ r t i o n .  

The planltlon h:trrls mere n1:itle in tlaytitnr only. In 1843 I11e 

kaiattijln water of the inner fjord ec1nt:iined H2S frl1111 20- 23 trm level 
:?r:tl elc\rtla~artfs. 



Tk-se ~c r t l cn i  d l \ ~ ~  atrutaon oh" " r ~ e  tarfferent i i -sgei of Culunnr fin- 
mftrcP;.rcrss rn J u l y -  Dec-c~nlljer 1941 r i  shor\~a in kihles 4 :sntJ ,"P. En 
the r n n e r P j ta .r. (9, it:~hie -1- i the tjrc:~tea- part of a14 .itage-, in Jirlr- 
Arigtrr'r Lsecluenteai the 83 - I k  111 k-ryrr. ,"r tr"ar:t~3iskrol";ilerp. bo.c.;erar, 
a great percentage sf femciles and ctjpe))otliles of stage 'b'--IY .c.;,c\ 

taken below 13 Dr. , l i ter , l trguit  13. the tertic:d hauls were i i i ~ i t l c v t  

nccorriit~g to  the different water lajers.  A grester part of ail stage\ 
rx-as then c:iixght in the 20--12 in haul. ITe may therefore aisemlne 
th:it in sunrmer the Ltiiik of all ctages ~f Ccricrnlz,\ jinrn. frecluerrt5 ;hi. 
iranGtion I q e r  betweera 12 'rlatd 1.7 nl. 

Aug. 15th-Dec, e 
---- 

15 0 15 0 12 0 12 0 
Stage A i m A A A ). 

20 15 20 15 20 1-7 

In the o rr t e r f j o r ti ir;rbie 5 ,  -fie finti a greater percentage of 
nil 5i:ipt.s in the upper 1;) m in the periods Jut? 25. to Atiqurl 1,;. 
and September 2 6 .  to 1)eceallber 12. Tfw atiuits itrttl in ]part cop. 
stage V haxe a sorxleilnat greater concenir.al:on in the 3 0 - 1 5  in 1:.iy1-", 
Thc jwwenentnge of c.opepotlit-es i n  t h i s  I q e r  i \  decreasing froxim stage 
V to I. f3eioru the 30 lrr ?exel \ ~ e  t i i d  5ctlrre adult.; anti c.opepotlnie\ of 
stage \.'. :iiw :i \nl:ail percentage of \tage IF' I I I  

1x3 the period August 28. to Seljfen~Ler 18. anlo.;t p:wi of :ill i t : i ~ i . \  

i c  concentr:iict$ in fh6 :$i)--l.j 111 I:~yer, .mtf  n zr-e:%t p:tri of col'e~hili4;irr 

st:rge 1- hee~bs I,eiil\r :?(; m. 
In ili?ll?, the lertlc,ti I-i:aerl5 :ti lI:-crsl-iiir(iy:t n e r r  tlivicirc: ~iz tv  6 

s t e p  ,,fig. 16 !, Three per~trtl\ :Ire ~li~itmktii\lied, namely, l j l v r l  %~ ti, 
M 7 .  I .  i I .  2 2 .  i?.\ :inti ,Th:ne- 0. 10 ,lui! 8. ( 3 .  . 



Tuble 5 .  The p~rcenkage d i ~ f r i b l ~ f i o n  of P C ~ C I I  slngt. c i J  6:tri'unrl.q 

finmarchicur in fi'se a:nriorrs l:n,rl.s nt B~,R(<s 1 9 4  f. 

The :ttiuits at  f i r s t a r e  cmiy firunti heion 40 in, Iirzt frl>ln June 6. 
tirere is a rising n~oierilent. ,ttltf after ,Tune 12. x\e Itnd :iit~>o.st the 
enllre sioeli ahoie  40 I ~ I ,  mith greatest et~rlcentraficrn in the upper 
1.; ln. Thi\ change in the ieriicn! tfiitrihrtlion has pr\>bnbiy i o m e  

connection with the dec.re:r\inq c ~ u : ~ n i i t ~ -  of uxygen in  the naier. layers 
helc.irv 40 111. 

Co-fiepoO"Lites of stage 11- and 1- h:~\c  their gre:~te\i percentage< 
helow 40 III ail the lime. These stages are less sensr t i~e  to lo\\ oxygen 
eoneentr;itic>n than the atirrlt.s {efr. Fl'i'ihorg 1940. 1~:"g. 34) .  Of stage IV 
:I 111inor part is concenlr:ifed in  the upper 3 :inti 15 111 in the first anti 
third period. respecti\el:. CopepotEitek of stage I11 in !he 1. period 
Itnie :r ~nini tnum occurrence in the 15-40 In layer, but a greater 
percentage in the uppea 3 in :.rntl beloxi 413 ~ c .  In the 2. periijri Lhere 
is :I greater eonceniratioim in the 1.5 -40 nl I:ayer, :inti in the 3. perrod 
\z-e finti ne:trly all the stock in  the uppeer 35 111. 

The stage\ I n~lc? f I  are <l):~rseij found I,elo\\ 40 111. Yrl the 2 .  perltrtl 
the in:~jor jwrt f re t l~ ic i~ t i  hlle 15 -10 m l;ryer, P I L I ~  in the (?tiler periotis 
these st:ijies keep to the tipper 13 111, iuost concer~tr,ttet! in tlte tipper. 

rme nnuplii f i ; ~ \  e ile:trIy the same .r erticnl tli.strihat~i>i~. only 5 ill. - -  T" 
i z i i l r  :I ~ u ~ ~ ~ e \ ~ h : a t  ~ r e a t e r  jrercenl;tg,e i a i  the deeper na ter  layer<. 

The xerilicai iiiztrllrtlt~on in the orricr ijor-(1 ill42 is skron,\i~ En 
krg. t 7 .  The periotl4 lacre a re :  l i Xjtrzi 21. -29, "1 3JI:lv 7 .  22- 
3 a .lur?e 2 h i ,  .frrly 8. 

The adults at f s r \ i  are i i ier~ly  tirit-irh~aked in :ill tT,:ilei. la:c:.i. k ~ ~ 1 ;  

rn the 2 .  period :here i\ lalrie:ssing cor-icezllratii)rt ra ,  tlne deeper ndjer, 
f r a  the Chirti periiltl, .i.,e i;maB ~a~iikt p i r t  ( B f  iinc :rabrrtli rn Bl?rtr upper 23 n a . ,  



77. r ~ g .  16. Vertical distributicn of Cnlarrrrs ,hnmc~rrhicrrs at Marmorgiya in 1942. 

Percentage disrribution in the various hauls. 

The  co~ie~xx(iite\ of i l ; iqe  1- rn the I .  perit)tl fm\e their gre:iiest 
~~crcerrt:lge tn title i:llper 10 111, tiecreasing rlo\~n\%:irtl\. 1,:kker- they :ire 
cirn8y tii<tribuherl in : t l i  .ic:rler l:t?ers, anti  in the  3. jbe~.iotf 1 ~ o 5 i  cotl- 

cer1tr;iletl beiow 23 In. 



Pig. i?. "iTertica3 distribution of Cc~lanrrs .iirzii?arehicris at Bdnes in 194%. 
Percentage distribution in the various hauls. 

- - 
i h e  rctj~ejtotliles cii sk:qec 1%' -1 anti the nnrlpiti nli show a uni- 

form beh;tviotsr. In the tarit ant! la i t  period most part of the stocks 
iscclueniq the trjrper 1 0  nl. 111 the ircontl there Ir  :r greater percen- 
fage in the 20- 25 111 I;iger. T h e  ci>peporiites of staqe iII have their 
rrra1l-t :Ia\tribation Ila the 7 0  0 111, \$hesea4 the \lase 11' anti f have 
~Eso  :i ceri:rin jterScea2t:tgr Belo\\ Z3 111. 

.2ccortiing to lir~rrnstrdlrl (19321 ihi \  ipeciei has a rrl:~.iixnum 
ib ~acwrence  . in Auyra\ t  October near Rergen. In the Osio I2iortl the 

n-i:tln seawn l i  from ,July to October- i ' lViht~rg f 9tlfi'i. 
I n  the Scirt3atx ntn. P-'irrmcirliir?ric w:ts se:xsce zn the sprmg and 

ea1-1~ \urnnlei. trf 1941. Fro113 ,Itlly I 1 .  to Z3ecerllher 162. the  r~tttrierical 
\:traai~on is \ho\xn 17 fiq. 1%. 

In the inner fjortl t11ei-e :ire II\O 111:trinla. cine irnaiier in the first  
half of ,'\uguii, one grt-:;lei. ~c the ii~itltlle of October. i n  the outer 
i jorti the I n o  rltniuma occur sornesvhat iates, at the entf of Arrgutt 
<snii ~ ~ o ' b : b l y  a t  the heginn~ng c,f So~er t lher  o h s e r ~  ations lacking), 
the 5toc.k -in Ijecemher berng I:ir.ger Ih:rn fll:il of October. Irt April 
il)l",ihe itociii of Ptrrircir1tl~zrr.s lnulies about 700  s l , e r i~~len \  ;it Maranor- 
6p.a anti 3400 :it &me\, iiecre;ni,r~g to a I ~ n ( ~ s t  no th ing  froin April lo 
.Itli>. In Septernher tlre i tocki  ~I : I \C  ag:iin inrre:kset'i. {l%iratli \hol~r~ex~ 
1335, hlnrinor$~ya 470. T-;(ines l l X f i  ~ntlixicfu:tls). .. mpid increnie in nni-rrbei-c in l u ~ t ? \ f  1931 r-nu\t be n\csthetl * *'< 

!o the \peci:\l nature of this copepcs:l, ~silt-i an  nuttllil~l i~~;t.iixliuri~. 130th 
~n ,+ugrist :anti Oclohen ilre Irlgheit ntllr~hers c!cc;rrr.e#I :rt the inmost 
4t:iiictn. 



Fig 18 Numoer of Pnmralanu. parzur  pi 1 9 4 1 4 2  in 1000's 
Parad~sncirnen x- - - - -x M a r ~ ~ o r d g a ,  o - o B@nes 

I11 the counts I hiire \elbarateti rlxtles, ferllaies anti eopepoditei. 
Only the olrter col~e~totlile st:rges are caught, ~ i o s t  part of the yor:ni;er 
ktages and all the n:lriplii going through the nleslres of the net 'It'i- 
borg 1940). 

As a rule, the copeliodites made 1:icrre tha11 half the s t ~ c k  caught. 
anrt in October and I)eeember 1941 they m:rde the huik of it. The 
feni:iles were always srrore nunlerous th:trr the nt:tles. 

\X7e may assurlae that Lbt. percentagec of : ~ d n i t s  i:lry :~rtwrdin: 
to the spawning periotls. fn  order to trace thew, I have gi-len the 
percentages of the tiiaies of Pcrrcrctrlirnris a t  i'ur:tcti\holrlaen anti Bone\ 
in the period ,July--I)ecenl'i)er f 941 in fig, f $1. 

Fig. 19. Percentage ciistributicn of the males of Paror-alarzris porz.rrs 

July-December 1941. - Paradisholmen, 0 . .  . - . . " 0  Bgnes. 

.li P:srnrtishotme the curtti  ilaost5 3 peaks, ,July 2.5, Septe:lm- 
brr 12. and October 3. A t  I Z O ~ C \  me finti only 2 mawrila. Aueiikk 1 
anri October 21. 

The July i l l ,axii~~uni 06 an:iles :ri: i':;r:t~lpi~holl~~e~a \eella< if) he i : ~  

acec,rtl:inr*e \.;tth the tar:ixrlnrllra s,:i~ail,er of P3crl.trc-~tb~rnns mrl Jnlr  



A 8r;im~b. .f secolmii k$roii6i, i i r f  ic>-u9 112:; tkac BlQ:&'IIIBn'BI I11 'ill 1ll;ajeb 181 qtjltei671- 
her. h:i\ elther not Enken j~lact., or  r~rust  h:,\e I?then rrri~uccsifn!, i.lnc.1. 

there \i:iq EIO incretiqe ELI nerrnher. :lalerrirar~P-, 2 i u h  the third nrdxli'iluP!I 

t \  foPBumeti by a ali:ixsmrsrmo nalnnlber In October. 
In the outer 1,jorrl. b r ~ i h  the i11axi1l1~l ot ~'rt:lle\ :ire foil:i\l\ed h ~ i  

~nauimn ln ntrrlrher cjt rniitirtbu:~l,. 
The per~oti hetxxeerr tm~io i~:i \ :~n:i  i i  :t littie rrlore t l ~ a z ~  [ n o  ~ n m t h - ,  

~ \ l i i ch  agree< \\ell s\:iia pr.eilr>ra\ In\e<i~gatiirn\.  I%r.olr:tgntion prohahi.; 
f,tl;e\ jdate ~t iost  p,irt of the Jeiir.. 

1' e r t I c :t i t i  i .\ t r i 1, u t i n. i n  1941, ~aeari'i, all the P~i~ruor- 
Iiritrrs u c r e  taken in the 12 a d  m Bit~er, except 1x1 t i l e  perlorl Xkigmc;t 1-5. 
to Septe~-i>iser 3, -hen the greater p:~ri. i ~ a s  :":~~lghl 11eiow 12 111. Af 
Bane<. 2 3 of the 5tctcl; l;ept irr the 30--3j  in layer on 1)rcelnher 12. 

In 1942. corltfilions mere different. - i t  l%nrnriiillciill~err the n~a ja r .  
p:wt of the itoek .;\as :it f i r i t  taken i r i  the 40- lli r.ri It;irri. after h1ay 222 
howex er, in the upper 1;) lu. -At JI:\rlnoro>ya tlre ertic:iI tiistribolion 

\\:is lrrore exen, 111th nraxiruuru? t)cerrrrence rn the 4il-13 ID layer 
fro111 April to May. biter Jlay 22. the stocli l teioi~ 40 l~lr disr~pl>earetl. 
entl the n~a\irurrlx-i nulilber was now i:ilielm in the tipper 3 lu. O m  
Septelnher 18. r i l c i i t  ~t : t r - i  of the \tack frecirrented the layer bet\\eerl 
12 :inti 1 c5 in. 

,?it Btrrtes the grcstesh number \\,\;,is :iixvaps found lizlu\l- 25 rrr. 
except In Septernher. .i.iBttw 2 '3 of t h e  stock xvert? c.:;~rght in the 1 p5 -0 i t r  

harrfs, 1 , : 3  in the 23 -Is; n: h:iuls. 

P s e u d o e a i l a n u s  m i n u t u s  Krpyer. 

Xtcnrtlirlg to  I,r.e\ioeni iiiveitig:ttiiini in the x.i:rter\ off TSerpen 
i R l r r a n s t r ~ ~ n  4932) Ibis caipepoil i s  gnc,der:rfelp nnnne:.ou\ all the !e:?r, 
x- t th  ~~;:r~intrinl 4toti1 IIP .dune Septettrher, 1'rcqi:a:atitrn i s  gi:lng OD 

:\Bi the 5 car. 
The  nnli-ieric~il .i,irration of k"sczrtJor:~ltrnz;s rttin:~fnri in tire 

@ 

Sortfa\\:iti: in I041 -12 i\ shown ir-? fig. 20. Tlrr t u n e  for the B<lllri 
if,!tiiia in  15141 ha \  to be nsagnifietl 40 tlinck. 

In  lii $1. I-"srtrdiiL taltanms 14 sc:<rce ~ P F  ili:' :ir;ner IjortI. There  arcA 
ii~:iuitii,n ln ,%ugu\t :rnd Octiiher. I n  the I,~aler ijor-tl, I I U I P P I ~ ~ ~ S  RY.2 

t;r-cat, i \rth ?li,i-\lrlrtli;r in September. 
113 1042 P s ~ r ~ t J ~ . i . ~ z V ~ r r i a i \  1:n t s a r  ~ x ' a ~ i i i ~  i <  I ~ I O P . ~  i ~ t j ~ > ~ r 3 ~ i ) ? j \  fh : in  the  

ciliolii ya3,tr. Iir llie irir:er r ji,sci ?Hmerc ,nrtB ~n:a\iral~s,i i r n t ~ ~ ~ ~ h r r i  irl 

MA)-. prtdi:tfjI~ i n  * l t ~ \ t i \ t ,  i n  t b t  o t i t c ~  fjord i-: J i ~ n e  : I I I ~  ~~rob:tld> 111 

ht ptelllI3tT~ 



Fig. 20. Number of Psercdocc~lnnrrs nztnutr~s in 1941-42 in 1000's. 
-- Paradisholmen, x- - - - -x Marrnorgiya, o . . . - . . . o BGnes. 

The curve for the Bpnes st. in 1941 has to be magnified 10 times. 

.-lctuPts, t.,~ch tol,ei,otlite itage ,rnti narrjtlii h:1\ e heern corrnletl sep:t- 
rately. Ps~iitltrcalnnzrs rs \e l3  israiific*, :tnti, ni  :r rrrle, the ~lrclrrhutirrn 

stage\ f \  re ry  irregtrlar. 'Tfilis r i  p;iri1y c:\u\cii I-)y the crirrents in 
the surface water layers, wlch c:arry the copepotlitei :~iltl narrpiii froi-rr 
tine place io  another. 

In  order to trace the ~berioils of  ip:~r\ning :met the iirc.ee\\icin of 

Itrootls. percellt:~ge crirrcs ha t e  been \vorltetl out  for :ill si:iges nt the 
&lat.rrror$y;~ 2nd Spiles \t:ttionc rtrrrinq 1!J11 - 12. t Fig. 21 ) ,  

1 3 4 1. At M a r rn o r @ y a, the stock before Jirly 18. 1941 is too small 
to be taken into account. - Males and fenales are scarce all tire year with 
small maxima of males July 15. and October 24, of females August 15; Sep- 
tember 12. and October 24. The copepodites of stages 1V and V have maxima 
in July, August, September and December. - Stage 111 is comparatively 
v~umerous in relation to the other stages. It bas irregular variation; with 



Fg. 21. Percer>tage distribution of each stage oi- Psi,:riioccrEanris :ii!:rufzt:i. 

in 194.1-42. x- - - - -x Mar~:fior@ya, 9------0 Bones. 



higher im&xirna at tile end of August and the beginning of October. - Stage 11 
is I-elkttive:y numerous after 22. With rnaximirrn percentage at  i i x  
end of Septer~brr .  Siage P has its msxirr,a in July, -4ugust and October, 
the nauplii have maxima in July and at the beginz~ing of Augrrst. September 
and October. 

At B @ n e s there is a high percer?Cage of adults. specially fernaies, in 
May-3~ne. with rriaxirrunr at the end of J u ~ e .  The copepodites ofstages V 
and iV vary irregularly. with greater percentages in December. - Stage 141 
has a maxirr?i?ni occurrefice in the first half of ?&ay. later it is xz rce  until 
July 2.5. After that i",ate7 the lierceeiage is rising. and from X.?gr~si ;o Decem- 
ber extrerr~eiy high. tlris copepodite stage then comprising 40 to 60 %~ of the 
total stock of I%c.ri$~~caircnu,~. - Stage iI Is very irregular in its .:ariation. 
.=-- .,$;ih - decidedly higher percentages after. Jr.r?y 18. - Srage I is of iiit'ie 

significance; wilirr a rraxirnum July 18. - The curve for the nauplii shc?v-:s 
distinct maxima >,lay 15. and Ju iy  18. 

In 1 9 4 2, the distribution of stages is quite difterent from that of 1941. 
Adults and naiiplii on the ~xholz no\&- form a greater part of the stock. 

ist 1vXar:morpya. the fen~ales show distinct maxima at  the end of April 
and the end of June. Tne nauplii have 3 maxima, April 20. May 2. and Juii 8. 
or Iater. The f i r s t  n~axirriurn can be fuilo-wed up to copepodite stage IV 
on May 22. and i s  followed by the rnaximun~ of females on June 2.3. Tbse 
s e c 0 n d maximum of naulplii is succeeded by the maximum of stage IV on 
June 12. The t I? i r d maximum has probably been foilosved by tile maxin?um 
of stage IIP in September. 

At Bpnes the variation in the distribution of stages is similar to that 
at  Marmorpya, only about a week Iater In development. The third nlax~murm 
of n a u p ! ~ ~  has probably occurred late m July. slnce there 1s a maximum of 
stage II on September 18. 

S 1) a IT 13 i n :; p e r i o (3 s. \Ye rltusi :tsiuirle that I-'srrrdoccrlcinrrs 
in the S o r t l & ~ \ : ~ t n  i\ prop:~gating most p:irt o f  the ge:rr. More intense 
\paxning heen1i to take pl:rce in the inner fjord in April, June-July 
and Septerltber - October. Similar periods :ire indicateti in the outer 
fjtrrri, only sc?tllex%hai relarctetf, The irtnin propagation takes place in 
the auturnil. The interla1 of :$bout two nionths between each spa\-%-- 
ning perlot1 agrees -\erg \\ell with pre\ion\ inrestig:itions. The 
iecontlnry m:rxinza of co1)rpcidites anti na r~ l~ l i i  1nti4t p:~rtiy he :~scribetl 
to horizonl:ii r1i~pl:acejrlents of the surface x%-:-:tier layers, xvhicl? carry 
the younger 5t:rges Frt>m one loc:tlity to :)nother. ?'here is also the: 
po\sibilit;v [hat the fe111ale\ lirr~tltlce anore than  one brootl, xxhich ;S 

prewou\lp rntiic:~ieti for other copelrods, r.p. Crrlnnrrs ftrrrrrnrchrcrrs 
Sicfiolls 1933). 

In 1941 the lixing pl:inl;ton in the i n n e r f j o r (3 mas Pindtetl 
to the upper 20 m. Yr: the periotl Map 2. to  "lr~gust 8. only single 



Ps~irrdi r i i r < a i r ~ ; q  u e r e  itii i . i~:i  laoiii.it I >  111, c\e.rpl :~PI ?11~y 23,  "\~,hen the 
npajc'r part 01 the fel-r~aieq ant1 citpeg~ciiiltes i.f ~ t a g e q  V9 Illr, 11 :i~t:i P; 
mxel-e i:lker~ in the 7 1 ;  Di) f a n  Drat11 l+ri;s~r %ugrr\t 15 ko Se:i.lrrnl?er 8. 
raeasi:, ilre ra~tnre \tohi: \ \ , t i  taken mn lire %I -12 m Inaul. W e  must 
therefore assrrme ih:ii in stainrimer ?he  Psceldoc~rlirr~iis rera:iirr in the  
n : t r r ~ ~  xnirtcr 1:rgi.r Lrornli 13 t ~ t  15 nr. Frcinrl Yepienher 26, to Octcr- 
her 25. there I -  .in tncre.lslrtg percrnt : r~e of : r l i  ,t:,gas iil  the irpper 
I 2  111. brr 1)ecea;ahel- the) h:ir e ,rg:ltn nlcia e i i  E?eloxx 12 rai. 

In the t i  il: i e r 1 i (: P. (1. t i l c  ~najilr 1 ~ - t  of ihe itoeL t r o l ~ ~  J t ~ i l e  8. 
to  20, I\ec;,\ iii the v.::lcr i a ~ e r  heioxx ")li 111, ircintr . T r r a j  f I .  to 18. in the. 
r 1 2hl ; i i .  

Fig. 22 Ver+~ca! dlstrlbut~on o f  Psr-.udncnictnus niLnutus at B@nes. 
Percentage r?~stnbutlon In the varlous hauls. 



' I l e  ie-r-: ic:~l tls\ti.ri-arittror-4 112 the  iv~r10~B~ J t i I j  (I*; t < \ l ~ a g i ~ \ t  8, 
4 1 t t  b?r:cti,cr 24, t i l t :  ;#ir the je:ii- 1042 ;\ \ I~o \ \ i i  >nm 
trg. 22.  

In  tile f11'4t j)erlo(i t o j ) ~ ? p : ) t i ~ t ~ \  of if;tgei l T  diid II I  are  .~E:IP:)II 

e ~ e n i y  ril.tr-tbi!tt.tl I r l  : ~ l i  water layer\, 'rile re1n:iiiirng st:rgz% ?,i.ep i c i  

the t ~ p p e r  30 111, \titi1 I I I : I X ~ I I I ~ I ~ ~ I  o c c u i  1 enre k) i  ieil~;i1e5 'tnd c ~ p e p t ~ d i t e  
5tage I' ln tile upper 15 181. in  the seco~rc! periorl t~li i i t  p6irt (if 2111 s t : i~cs ,  
except stnge t :112d n:terl)iii, f\eep\ ilcio-is, 13 in >l,iie\ :inti co~~t~pcitiiite 

si:ige I I  h:$ve i t re~r  greatesl cocci.ncrairon tn ihc :;ti 13 in I:r>er, kc.- 

m:rie\ ;rimti i tage  III  an the 30- 50 :la. In 7931% .r qre:iter percenl:~,;e 
of the  i'sri~tJiiccr!crnrms keep\ to Ihc upper 20  i l l ,  cxccpl irl,m \fa? 1,; 
to ,ltr;ie 2, .&heit a i l  it:igei, \\it11 excc;,tir~n of the i~,aarjti,~, itre t-tlie- ril 

the :)O -20 rtl haul. 

Fig. 23. Vertical distribution of F?ssrzrdoecrictrrus ritinrifzrr at Marmor$va. 
Percentage distribution in the various hauls. 



C e XI t r 0 p a g e s h a m a t u s Lilijeborg. 

Accor~3ing to Rrrnnsir@m (1932) this eopeiiori is ccji~~nlon near 
Bergen (Herdla- and Hjelfefjord) fro111 May to October, wit11 rnaxi- 
muni  in ,lugnst. 

Fig. 24. Number of Ccntropages hamatus in 1941-42 in 1000's. 
-------- Paradisholmen, x- - - -x MarmorGya, o- . . . -o B@nes. 

In the Sord8svain, (2 .  lttrj~~rrtus is rather scarce. 
The nitn~erical v:briatioll in 11141-42 is showi~ in f i g .  24. 
In 4941 numbers were less than 50 until the begillning of July, 

reachetd i.nasiiuurt~ in the outer fjord in the rnictctle of the inonth, in 
the irlrmer fjord a t  the heginning of August. Later tile n t ~ n ~ b e r s  cfe- 

creased rather sucidenly. 111 1942, there was :i maximu111 rrumber at 
all stations in the first half of June. 

I) i s i r i h u t P o n o f s t n g  e s. The smaller nauplius stages 
1"s iiB~rctugh the meshes of the net. The variation in percent:tges of 

Fig. 25. Stoclr eo~nposition of C ~ n t r o p n ~ e s  hanratrrs in 1941-42. 



"she adrrlt4, ~ya~gpo~hiil~i, w ~ d  ilauplir ~ r a  *la!> - , \~rg~n>: ;ind October 
1941 and Mciy --July 1942 ss ihawn ti: fag. 25. - A t  nfhes trnasec; the 
number4 \\err loo \ilr,iiE to ggr\e reli:abie f i ~ i ~ r w .  

The a r l ~ l l i ~  h ~ t l  rn:t\lialum pereeilt;lge ,Ful> 25. 15141, May '7. and 
.::;ne 23. 1042. 3liniin:t occurretl ;Sf:ty 22. ant3 Jtlly 28. Il"r2. The 
c cqjepod~te, hnct l ~ ~ a x i m u n ~  t~ecurrcnce Jaiy 11, hugu5t 8. and Ocio- 
lier I(!. 1941, I\b:ry 7 5 .  ant1 .June 2. 1912, I-he nauplii fintl rnaxirlla 
July 17,  and OcIokier 10, 1941, hla:, 2. and July 8. 1942. 

To judge frcm tire r ~ ~ a v i r r ~ a  of the nalrpiii the rtl:ii11 sp:iwning 
v,oulrl take place in ihe latter hzlf of ;\Iaj, J u i  :rnd Septenlber. 

In the ipring :inif early sunlnler of 1911 contlitions in tile Sordiis- 
vatn were very unfa~otrrabie, and very little spanning toolc place. 

C e n f r a p e g ~ s  h<xr1znfrrs w i s  ~rrainly caught in the upper 10--15 111. 

Tn 1942, a 9re;atrr part of the stock :it 1larnlor:iya \\as taken i11 the 
5 --tj iit hatrl. 

In  the Herdla- anti f-fjeltefjcrtl T. longicornis i i  ahsent ir, Deceln- 
ber and January, scarce in February-ApriI anti October--Sovembtir, 
c i i l i~~non froiz N:iy to Selilemher. iK t rnns t r~~m 1932.) 

The nnrnerical variation of T.  fo~gicorn is  in the Nordgsratn in 
1941- 42 is c;hox~n in fig. 26. 

In 1fi11, Tenzorlr \ ia \  se:trce fro111 11ay to the b~ginning  ttf July ,  
common frctlla the rnlitldie of Jlily to the beginning of September. and 
again sc:irce after the iniddfe of Sepieinlper. ,IIaxirnurrt number occur- 
reti in the Iiegin~ling of Arrgust. In June  1942 there was a mas\  occur- 
rence nith far greater nrrmbers than in I!)fl. TI'hereas in  1911 the 
Largest stock \%-as found in the outer fjord, n i t h  decreasing nulnber.; 
in-rvarifs, this \\;as not so marked in 1912. 

I' r o ~t a g :r t- 1 i ,  n. The relative : ~ ~ e r a g e  percent:iges of m:i!es, 
fer-rtales. coetepot'iite\ nntI n,trtpfii during 1941- -42 are s h o t ~ n  in fig. 27. 
<)4~by the h t e r  n:tripIiits st:rgei are t:ttrgiit. 7'he earlier st:mges easily 
pabs throngit tile alreshe5 of ihe net. 

3I:rjor part c r i  the siock o f  Tcr2tciw cunsists of copeyodites in 
.a.nriki:zs id:igt'i. 'The ~jcrcellt:igc cur.ie ior 61te naenplii sllcims rn:rxinr:i 
In Alit:,, ,J:t1:, -Arrgn<t ;rntP Septerllber Octoher 1941. and J iap 1942, 
antlicating : ~ t  least :I periods of inore rntense prog>agation a ye:rr. In 
+ A ,  t4  - 1  ? afie Ja i l ?  ktroa~tI seems to h a l e  been nlost -rrccescfu?, to judge 

'after the nncrease in mumbet a t  the beginning of A~igust.  In 11112 ihcs 
bZzy broc~:f n6is more szlcce<\fril than i n  1941, :tg,pnrenily on ;ic.corrnt 
01% the rr-sore i',a.iorrraftltl h~-tlriPqr:~phic c"nifiti( 31s. 



Pig. 26. Number of Temorn Eongicurnis in 1941-42 in 1000's. 

Paradisholmen, x- - - -x PLarmorpya, o- . . . -0 Bdnes. 

Fig. 27. Stcek composition of Ternorn Esni.icnrnis In 1941-42. 

V e r i r e a i rf i s l r t b u i i o n. In The inner Pjorti Terlztii.ri \\,\;a$ 

i~lanniy iaherl in the upper 1,5 in. In 1941 it ~~robaltl-y frecluented the 
layer between 12 and 15 m. In 19.22 the h~i l l i  c?f 'the stcrcli kept betla-een 
15 :an<$ 5 nr, knrt ~rrinor cg-uantitier occrrrred in :11l depths, 



In the o i~ ter  fjord, the greatest number- of Ter1-rorc-i was also taken 
in the irppen 15 m, except from Arrgnsl 15. lo Septeillkier 18. 1941, 
when a larger part was found in the 30-15 111 haul. In 6042, the bull, 
of the stocii freqriented the 21)--10 ~ r r  layer. 111 the period June 2. 
to 23. there was an increasing qernntity in the upper 10 m, in with 
maxirrlunl occurrence Jurte 23. 

A e a r t i a e l a u s i Giesbrecht. 

Runnstrgm (1932) 5sCates that A .  c la l~s i  near Bergen h:rs a xnaxi- 
nlrlrn occurrence irr May- Jz~ne anti August-November. This agreei 
closely with the contlitio~ls in the XortlAsvatn. 

The numeric:11 variation of this spgcies in the Nordii\vatn during 
1941 is shown in fig. 28. 

Fig. 28. Number of Arartia cfausi in 1941 in 1000's. 
Paradisholmen, x- - - -x Marmorgya, o- . . . -4 Bgnes. 

'4. clazrsi does not occur before the middle of June. 'I'here are 
rnaxirnum rrunlhers in the first half of August anti of  October. Thc  
g rea t e~ t  l~u~ i lhe r s  are found in  the outer fjord, decreasing inwarti\. 
Fro~rl April to Jml57 19.12 only single intlividuals were fountl. In Sep- 
tember 216 speeilnei~s were caught :rt Rgnes. 

P r o 1x1 g a t i o n. The copepoctiies of stages 1-111 :ire easily 
eonforrntied with those of Acclrtiir Inngirenlis. The nauplii of tile imr>  
species cannot he separated at  ail. In table 6 :Ire set forth the pcrcen- 
tages of tnales, fenm:rles ant1 co~)el)odites at 13@nes during 1941. 

Table  6 .  T I ~ P  peirenfciyt  rinricrtion of ma les ,  fernriles and coprpo t f i f i~s  
o/ Acarlia ctansi cif B@r t~s  f ! j / l l .  



'i'lkene is a eer " l a i n  periiotlieily in the perceni:age \nr.~atiian, corrcl- 
sposldirjg to tirat of the total number. Froi-rr ,July 25. to  Decerarkber 12. 
there \eeir-is lo h a ~ e  been at Ienst 3 snceesslon of broods, July 25, 
September 5. to 12. and after October 24. 

'4. clarxsi in iis vertical distrihrrfiorl ic reclrietetl tct the upper 
I5 nr or. less. Only in the periocl A ~ l g ~ r s t  2. to Seplelr-iher 18. the inajor 
par t  of the sttick :rt 13pnes is talierr in the 30-15 111 il:lul. 

lia tire Herdla- arid tljelitefjorti A .  longiren~is is numerous from 
hfuy to August, hrif decreasing in nnrnber as early tir September 
(Runnstrylm 1932). 

'Fhe ~~i~ri~eric:tl :  varialioi~ of A .  lc~nyirernis in the Nordgsvatn in 
1941.- 42 is shown in fig. 29. This species is Par mare ntirilerotlr than 
A .  clarrsi a:rtl wits present drlrir~g all the tirrte of investigation. 

Fig. 29. Number uf ,4rurtia 1oni.ir~rnis in 1941--42 in 1000's. 
--- Paradisholmen, x- - - -x Marmorgya, 0- . . --o E@nes. 

In 1941 there :ire n.s;rxirnuril n r~r l~bcrs  is1 May and July, but other- 
xis@ great ftiictuaiionc. Tlte nurnhers are :tlmnyc decreasing from the 
trrrter irs the inner. fjord. In 1942 the 5tocl\s are  larger illan in the 
previous gear, but more evenly distributed. Nt r~ t~bers  are steadily 
increa5ing fro111 .2priJ to ,July, except in the outer fjord, where the  



\ibi@k reach?\ 612 : l ' i ~ i l i b l l l l  n t t l~~I?e r  i n  the ~ n ~ ~ t i t i i e  ot hI:~y, hi14 <i I I I I ~ I I ~ I I U L ? :  

a t  the ernti of June, .nrrd :< :Ig<Paim zncreaiitlg in .kub> 
I4 r o p a g :i & r t r  la. The r:atnlrlia :inti 6) oungel- cc,pepod:te 5PLaee4 

of A .  fongrrrnris c.a:snot be diwernet? trcirkr those of A .  clcrr~si, bnnt, 
mheai no ~tci t~Lt\  nnci oider c-o;,epailite\ of the latter 4pecies ,Ire pre- 
sent, ihe n;iinjtl i i  2nd yo~rrsger r o ~ ~ e ~ ~ o d i i e  stilge\ wmih cer ta~nty  e:in 
be referred to ,4. liingirpmrc 

r 3 I he averitge ctock ca,ena;~osition of A .  Inrrgjirci-zmis ism. two periiiii\ :)I 
19.11 and one of 1942 1.; shor~rt  in  fig. 30. 

Fig. 30. Stock eompositlon o f  Acnriic l ong ir~mir  in 1 9 4 1 4 2 .  

In  1 9 1 1  th? rr~iiin sp:i\-vniily; ~,robat->ly tool< place a t  the enti of 
April. In the outer tjorci, the percentage of adults is 5te:ldily increti- 
sing throughout the suntrner, hut a t  IIIar~raoroy;z there a re  few adults 
until Jrily 17. After iir:it date, the stock cornpositictn ns quite 5inlilar 
all over the Nordasvatn. -1% tile nunrbers are increasing greatip- : ~ i l  
all rtations after July 1 1 ,  brat nelerthcless 11i:liniy ?ousists of atltrlts, 
s.ie n~eas t  assrrnre that the gre:iier part <if these hase heen i:ltrcJtd:aceti 
f rom the fjord ciutiitle the F;~atba~v:ii:~ ~ ~ i i l i  :i 5~lrf:lre current. 

Bn I !) -1 2 thew hns  p;c)h:ib1y lreer~ .I periciri c j f  ~,rolx: 'gai~xA>efore 
.ipr"; 21. On Apri1 i f ) .  the \toilk at i~ar:reI~\hoiiirm con\l \ teci i:-;nlni> 

a,i nnujt!ii (4.4 ?)  :mil ccipepodlitt.4 of sl:i~;e\ I TI1 (34 "c I .  'I'he nl:rln 

s~bai-ining i:rkei p1:rc.e 111 May. TIIC il:liljilit i::t're ~II:IXIIIIUIII pet'ceni:n;?r 
iri the initlrilc t)i llle I I I I P I I ~ ~ .  the y%,riager ct)j~c:wtfriei :I& the i,c+n:minq 
o i  ,I:ine iP'i1e L t r i r t l i ; ~  h,t\e n ~ : ~ \ ~ n ? u ~ n  vSi"lrrn.e1icc , it the ra?.3 0 6  Jtrne 



end Ehe Ereginlzii~g of Jrrl.:, :anti we ii;:)? ' i ~~ rc i ' o r e  :rsi;-hli~-ie, tha:xt the 
next sp:~tvning *~~crrriid litlie p iace  in the  ~~- i i ( i i i i i .  i , f  .iiil;:. Iirol,:ablg t he re  
is :,n i t ~ t e j - r : j i  of 6 to 8 .;ieeii.; iaetw-veen tivo gene:-;tiii,r;s 0 ;  .'I . i ~ i ; ~ g i i ~ < ~ : i l . ~ .  

M:ilcs ant? fertrnles :Ire a8tern:ilively Ir?r,re niill>ih?i:tis. 

111 1941, ;I, longi'rentis kepi iuuiniy between 1 0  ~ r r ~ t l  15 ~n in the 
inner fjord, in the rrlaper 15 in in ilre outer y1:lrt. 111 1942, there ~ 3 s  

ti ~rlasirlluiil occrrr-ibencc at h~I:runnor~~i.:, in the  tippen. .5 11:. 

O t h e r  c a l a n o i d s .  

The following calnnoitls for :I greater. past cio not heiong to the 
copepotf fauna of the Xordiicvain, hut occrlr more or lei\  orcasionallg 
anti i n  small numbers. 

Ctrlrrnos it!jperho~*rrrs Krpyer 1\35 inlrotlr:cetl in the ettriy spring 
af 3942. Ipmokt, a t  Paratiisl-toImen, -5 eo~)epr-td~te\ ok stage I\' were 
caught in the '(3-0 111 h:rul era April 10. and 2 \pecimens on h h j  27, 
At Mitrnordya arltf Ndne.; C .  Izyperborerr,~ w:t< present frorrl Al~rii  %. 
to .July 8. in motleuate numbers ( l - -O ' i  specinlenii. Se:irl>r all the 
specimens were t:iicerr in the deepest ha~rls .  Copeliodites of stage V 

were tlominnting all the tiine, except in the outer fjord or2 April 21, 
when co l~pod i t e s  r ) t  stage 11- were in nlajority. Single specimens of 
stage I11 occurred April 21, 1 female on M:ly 7. 

Jlicroccr2rrntrs pygmzrrs  G. 0. Sars 'ivaci in 1941 found in the outer 
fjord in snlnlt nul~lhers,  ~na-xirnu~n Alt specimen\. In 1942 a few 
intlividuals :ilso oceurreci in the inner fjord, b u t  they soon disappeareci, 
from P:rr:rtiisholmen station after May 22, from >I:irn?ordpa after 
J t ~ n e  2. The latter Ioc:tiity in April--May had a stock v:rrying from 
l i f A  to 250 specimens, on .June 2. only 15 ipecin~ens. At Bmes  the 
n u ~ n b e r  \v,-:is steatlily decreasing froill 325 sp. on Xprii 21. to 40 sp. 
on July 8. 

Al_licroctrln~tri~s asrr:illy frecjnenteti the deeper water layers, but in 
1941 iingle incii~iduals ivere caught in tlte upper I;? Its, 

Psc~rrtfophornnrr i!ypictr G. 0. S3r5. 1 fentale :it i)ara~lisliolrx~err 
October 3. 1941 in  the 12- O 111 haul. 

Scolt>ciflrric-ollcrr n~iriiir Brad?., f fernale : t i  l lnr~a~i , r@yn X:ty 15. 
1942 ii:ln:i onc a t  13Onei .\pril 21. lirl2, btlth rn tlae deepest harris. 

Sfcphnr sco f f i  6;. 0. S:rr\. -5 fenl:ile\ ant! c.ojlei,otiitei : k t  Paradis- 
hoiirren ,II-ugtl<t I .  I t b l f  i t n t i  5 iliecimeils at I-i@ne\ Ma:, 2. 1941. 

C,'~r;ir.opcr{jrs ii:prcrra I<rgqer. Single zn:rie. :11 P:~r:ir:isl~,illr~*~~ 
0ctiil:er 3, 1941 ,  f3tines Augn \ i  22. 1941 :rnd Jurte 2 .  f 932 

1ci:rc c ~ S i r r ~ ; j > i ~ c  I'lorcl; Irr  i ii:I icirne ir t t l lx  rtltr:iis i\ ere c:ir~,fi t in 



?he r rp i ?ed~nu l r  ip: the outer f jorda Scptei-iiber 1 9, October 3: 
25 , -26 . 121 co~repsditcs. October 10: 14 85 2 i. 93 1.01) 

25 nz~nplii('??). October 24: 21 ;d, 21 cop. 
1IIetriditr ?on{p Lrtbboek. In 1941 single copepotlites occurred a1 

Us4nes, one :r:so a t  Jlarll~or@ya October 24. In  1942 this copepod was 

fountl a t  a11 stations, maximuln nurnher 142 specinaens a t  U$4nes on 
May 15. All stages were fountl, nauplii Inclrtdetl. A2fter May 22. num- 
ber\ tiecreased greatly. 

Nearly :rll the indi\~irlunls were caught i11 the deepest hauls (in 
the outer fj:~rd be!o:v 25 mi.  From h1zy 22.  to June  23. 1912 rrtajor 
part of liae \loci< was taken in  the 25--10 1n haul. 

Jfetridirr 2rrcen.s Uoeck. In 1941 single slpecirrieils were caught in 
the outer fjord from August 29. to Decernber 12. i n  1942 it  wa\ also 
forincl a t  Marnlordya froni April 211. lo June  23, all the tiwe in the 
deepest water layers. 

.4crxrtin tlisccrndntrr Giesbrecht. Single irrdivitlriais were taken at 
Paradisholmen August I ,  October 24. 1941 :inti July 14. 1942, at  
M:rrmor$ya July 25. and Septe~nl~er  9. 1941, and a t  B@nes July 8. 1942. 
Both aduits anti copepodites occurred. h'ortlgaartl (1899) records this 
species from the Puddefjord if3ergen harbour)  G. 0. Sars (1903) froin 
Rrattfiolrne~l near Bergen, Runnstr@rn (1932) froirr a poole called 
RosselandsvBg. 

B i t h o n a  h e l g o l a n d i c a  Claus. 

Off the west coast of Norway Ruud (f929)  founct ntaxiri~um 
numbers in March--&lay, and in July or later. Rurinstr@ln (1932) 
.mentions a i ~ i a s i ~ n ~ i r i ~  in the autumn. 

The nuinerical variation of 0. helgolnncliccl in the NortlAsvatn in  
1941-42 is shown in fig. 31. 

0. helgoltrndiccr is alxvays nrrmerous ant1 forms an  important par[ 
of the :tnimal planliton in the NortJBsvatn. In 1941 it  is cornparativelp 
scarce till July 11. Fro111 that date there is an increase in nrilllber all 
over the fjord. In the inner pnrt there mas a max imu~n  on Ausust 1 ,  
but at Bslnes the rntimber did not  culminate untii the first half of 
September.. In October there \\-as a min i~ i l r r~n ,  but in 13ece1raher. num- 
bers were again a little higher. In 1042 the stock of the inner fjord 
showeti a rapid increase frorlr April to h1:iy with maximum t1~1117ber 
in the latter 11:rlf of May. d second ~naximi~~::  ciccurrctl in  Lhe 111itfd1e 
of July or Inter. A t  I-3t)nes there was a slnail im~:tximum in June  fol- 
lo~vetl by n n~ini~nuxn.  Later the number ag:tin increased :in(? was 
very high in Septenlher. 



Fig. 31. Number of Oithona hrlpolartdrca in 1941--42 in 3000's. 

-------- Paradisholmen, x- - - -x Marmor@ya, 0- . . . ---o Bdnes. 

'The horizonla! distrihutiorl mas neirriy identic:tl both years, with 
~ r e 3 t e s t  nornber\ In the inner fjord frorl.r April to Arrgusl. Later in 
tlmr year the largest stock occ~lrrett in the outer fjord. In  the inner 
fjord thc ~nair: period o i  prop;~gstiora seems to he in August, in the 
outer part in Septeniher. with other spa~vning l~eriotls in March, May, 
and possibly Novenlher. 

Tlme number of copi~1)otiites : I ? K I ~ \  exceecieti that of the adults. 
except frorr-s lalay 2. to .Tril?; 2 5 .  I941 :inti April 10. to M:ty 15. 1942. 

Seine of the specimens of Oifhontr Ir~lgolandiccr differed a little 
in shape from the others. Thc cephalothorax .ilia\ shorter and stouter 
t h a l ~  f!>:it of the other rndivitiuals. They ressen~lletl  :i little of Pnroi- 
fhonu prxrurzla. but had n rostrum. The lenght o f  fe1:rales was 0.63 nim. 
It inny Ire :I dwnrf forin of 0. h~lgol(rrg<fica, or a t i i f fer~nt  species. 1 
haye not irlrestignteil the cluestion any further. 



1- e r t r c. :a ? i d  r \ "i r 11 b n  i 1 o n. 111 1941 inioii. p:wt i r f  ttlc, stock 
in line Inner Cjorti p r . c ~ & ~ a l ~ i >  irr:pwnted the vmtei I:rjei fit,ail 1 0  l o  

1.5 rn, fro111 CBctober 60 19ecesl1ber fhe  upper BO In Ir; the ot~lb-r i jord 
the I:rrges% tjuantitre., \\ere enrr~ici ~ r i  ilac 50 30 i l l  ir;tnl, 1~1 th  ticcrea- 
sing iiua:dtities rrpwartl\. On October 21. :rntl I)ecelr-iber 12. rtm,txiai~rr,m 
nurnk~ers were caught rn the 30 -15 bani. 

In 1942 there ws~i .  a more exen : i~s l r ibu t io~~  ir: all \vaicr 1,tgers. 
with rnaxirnum occurrence in IIre 1 3  -5 :~nlti 3 -0 ~n i:ayer ailern'iielj. 
On Septetaber the greatest nurl~laer \\:ti, fu'lien i n  ilse 25 12 111 h a u l .  

111 the Norttasv:ttn, 0. sp~inircisfrls i i  ad-c.;a~s wrirce. lii 1941 sinpie 
indivicluals were fotliati in the outer fjord. r~~nxrrr ru~~l  25 \peci:neni 
on August  8. In A p r i l  1942 t h i 5  copepod occnrretl :it ,111 \t:rlioil\ in 
\~n:rll nrrrllbers, brtk alisapjw~;tweti fro111 the inrno\t si:itit!n a i  early 
as  May 7 .  

The intlivitiu:iis were ruainly fe~ll:i?es, a n d  ino\f often ca::glal in 
the (deepest hauls. 

Previously i li)lO, 1 have recortieti this ipetles frolrl hilt Oslo 
Fjord. The numericzrl tariaticln in the Sordasva t i~  ~n I f I - l l - ? h ~ s  
S ~ O S T R  in fig. 32. 

111 1041, 0. w:na i-, scarce from Ma? t:, the in~tbtile of ,July. Later 
0 x 1  the numbers increase, with ~n:i.;inlurn a t  Par,itPi\hoir~ren :it the 

Fig. 32. Number of Oirh{ir:it nnt~i? in 2941-42 in  2003's. 
Paradislio!men, x- - - -x MaimorQya. s- . . . ---o J3Gr.e~. 



e n t i  cii , I r l l? .  ;it [he crilnri I:ie.,ilrt:ek in lkme i ~ a - i t  li:tli of h i i g ~ \ t .  Ina Cep-  
heinkper there I- a ~ o r i i r t ~ o ~ ~  nltnuint i isn,  In the inner fjord fherc r \  :I 

5econtI rnaurilzntin 1n !he :ni:idi;e of Octolser. in the orrbea p:rrt siiine- 
y:!l:%t ]:itel-. 

In 1942, ccinrtitions front April to Jrrniv ir7ere ~ I I ~ ~ c I ?  al ike those o f  
f i l l l ,  bllt the nuam~beri \.;ere :I little higlrer. ~ h i t i l  :i ~ r l a u i ~ n u n l  o f  560 
sjieeinien\ a t  Bpraes ;it ilre end of May. 

As a rule, 0. rlilntr is 1:2051 ~ l ~ t ~ l ~ e r o ~ l s  in the i:p;ter 10-13 m. in 
1942, the gre:lteii :~ul~-nbes was taken rn the 5- f0 in hatiis :ai 

Mztrn?i;r@> a. 

0 n e ; a a  b o r e a l i s  @. 0. Sars. 

111 1011, Onc:r,r Oarr,rlis ma\ found in the outer fjortl in sailail 
numbers, rn:,sirl~:$ July 25. :311(i September 5, 121" :111<1 225 indivlduai\ 
respecti~ely. In  1!112 thi\  \pecie\ occurred in the whole fjord. 111- 
~riost the number lar ied between 0 :rncl  211, at  ;\I:rrn~or@ya 5--56, :it 

l % ~ n e s  1,; -180. hrainly females were caught, rnale5 and  copepotIitei 
being col?llraratirel~ scarce. A t  Hijnec there I.;:{$ a greater percentage 
of copepodite\ ant! ~nn l e \  July 2=5. 19441 and Se1,tenrber 18. 18-22, of 
copelmdites :dso Scpterlther 3. 1911. 

0. horetrlis coinntonfy kept in the \later layer5 helom 30 m. 

0 n c ze a s u b t i  l i s Giesbrecht. 

This copepod has 11ot previously been recortleci from Nornegi:ln 
waters. Cleve (1900, 2 )  found it  a t  1-'lyt11orrth, 11. Nreerrlen (1906 ant1 

Rose (19291 give the ctistribution to the JIediterranean, the Atlantic 
0ce:in and the Sliagerak. I t  llus been ii~lpossihle to :ascertain \xYho 
has recorcietl this copepod fro111 the Skagerali. Far ran  11 908) has 
forrnti i t  on the Irish Atlantic Slope, both near tlze surface ant4 :rt 
greater depths. 

V. Breenrzen ~ l O O f ~ )  gitres the Lerlgtfi of  the felrlnle to 0.48-- 
0.50 lnm. CIeve (1900, 1 ? has it cfescri~,tton of  the inale wit11 length 
0.4 mm. 

0nc:t.rr srihfilis i 5  \ e rg  cornnlon iis the i\'ord&svatil. .Ill stage\ 
%yere found, nauplii excltiried. 'File length of the femirle is 0.54 rnnl. 
ih:ri of the male i1.37 min I 0.43 rnrrr, set= inclrrtfeti). 

'Tllc rlrrrueric:tl \ar;:riion la] the Kr~rti:li-ratn in 1:1ll--f2 1s 5ilrrrvri 

i z 1  fig. :%:I* 
I l l  l!L&I i~urilberi are  small all  o \er  the fjord ta r l t r i  tlae initldlc 

of .H:13y, :\.hell there 14 :I coialltlon increnie. ,".1 P"tmatli\hoIi~len ihere 
are I X I : I X ~ I I I I ~ I ~ I  n t~n lb t~ r s  111 -%tigti\i < i r ? d  O(iol~er ,  J I I ~ ~ ~ I I I L I I ~  n t~~:~!~e l - \  



Fig. 33. Number of Onccea subtilis in 1941-42 in 1000's. 
Paradisholmen, x- - - -x MarmorGya, o- . . . -4 Bgnes. 

in Septernber :inti December. A t  Afarnlorpya and Bgitles the stocks 
are much sinaller anti vary irregularly irr size. There are two maxima 
in September. In the orrter fjord the number is very high in 1)etember. 

In 1942 the numbers :?re on an average rnuclr greater than the 
p r e ~ i o u s  pear. In the inner fjortd the stocks are eon~par; t t i~ely sl~iall  
from April to the beginning of June. Then the numbers hegin to 
increase. Il~rnost there is a m:rsinlrrrrl in the rnicldle of ,Tuly or Inter. 
and :r s~naller  illasil~runi in Septernber. At  Mnr~norfjyn ~ ~ ~ a x i m r t r n  
occurs in tire mitfdle of June, followeci by a ~ninirnuln at  the e11cZ of 
the month. Later the number is steatlily increasing and is yery high 
on September 18. In the otlter fjord 'itrere is a ~ ~ l a x i r n t r ~ ~ l  qiorl; of 



5400 \I). ;n April, %ern is decrtiitse Lo a rr~lninrtall: in Jrrrme, Fro~rr 
the end of Jnrme the nurnber is increasing, a r ~ ~ o r r ~ ~ t i n g  to 9600 sp. 
in Septen~her. 

P r o p a g a t i o n .  

A greater proportion of the smaller copelioctites go throltgh the 
meshes of the net. Probably some of fbe inales also escape, as  they 
are very \lender. As a co:ltrast to what was the case with Onczn 
frorecilis, I seldom found 0. srrblilis in copulation. 

In the inner fjord f e m a  1 e s FV i t h e g g s a c  k 5 were found 
irorn June 20. to Decemher 12. 19.21 and on June 2.---12, July 8, and 
Sej'tember 18. 1942. Jrr the outer fjord they mere more scarce, but 
were ohserved fro111 August 22. to 20. 1941, on July 8. and Septem- 
her 18. 19.22. The ni a i e s were ;r srlnall proportion of the stocks, 
as  n ruie, less than 10 per cent. 

The variations in percentage of the G o p e p o d i t e s of 0. srrb- 
tilis in the inner fjord in ,?rriy- Deceri~ber 1941 and at  all stations in 
1042 :Ire \hoivn in fig. 54. 

Fig. 34. Variation in the percentage of copepodites of Onccon suhtil is 
in 1941--42. 

Paradisho?men, x- - - -x MarmorGya, o- . . . --a Bfbnes. 

1x1 1941 the curve has 4 peaks between July and October. In 
April i 942 n e  have :ilreac-ly passed the maxirt~un?. A second rilaxirrrurn 
follows :\i the heginning of June, anti there probnbiy is :r third in 
ii i i g ~ i " s  or Sepieti~ber. 

In the cirrter fjord the percentage of copepodites is much lower 
381 the time, bltt mnxirria are indic:ttetl i11 May n11c1 July-Se1)telirher. 

In cornl):rring the percentage variatiorr with the variation in nrlrn- 



be:~, i t  is evirlent that the proprtg:iiion is goirag on :: greater 
the year. XI:iarrliurr? of copepotlltei r t ~ l i  ircctlr I ~ O H E I ~  lianr :if%m s~:?sv- 
sling. In 1041 there \\ere ~)erroc'is imlitre rnlense prop:igation each 
month fro111 Jrtly 10 October. 'ir'he Sej,ten~irer sr,>awning has proh:rbly 
heen unsuccessful. In 7942 masintun-r of q~,:tmnii~g takes place an 
&1:1rcl-r trntla July in the inner fjorci, :it the heginnrng of April :inti in 
.itsly - l u g a \ t  in  the outer p:irt. 

In 1941, the greater part of the stock of 0. srrhfilis probably hept 
in the \v:lter layer fronr 10 to 15 m, \$rice the hulk of the stock sv:b5 
cauc;ht in the 15 -fl 111 l ~ a u l s  before August 2'2, :rnd later, x h e n  the 
h:tuls Triere tlivitletd more acctrrtfing to the different viuter layers, in 
the 20-12 m hauls. In  the outer fjorci 0. simbfilis freclrrented the 
upper 15 m till August 15. After that  tiate i t  x e n t  (leeper. In  the 
perittcl Xug~rst  22. to September 5. the preateci n ~ ~ i l ~ b e ~  w:is taken in  
the 30--15 nr hauls, Inter in the 30-30 rz? hauls, with the exception 
of October 24. wl-ren $nost part of the itock was caught in  the 
upper 15 1x1. 

In 1942 the stock in the inner fjord sx7as :tt first evenl:- distributeti 
in the water layers I~elosi- 1,s 313. Fro111 Jfay 7 .  to 15. there \\-a$ a some- 
1~11:tt greaLer concentr:ttion in the 15--5 m I~tyer, and later ne:%rly 
;) ] I  the indivitlu:tic were taken in the 5-0 m hauls. On Septeinber 18. 
the jireatest numl~e r  :,ccurred in the 25--12 111 Lager. -- In the  orrter 
fjord 0. szrhfilis --as at first caught in the ,50-20 111 ll:.culs. After 
May 15. the greatest concentration \\as fountl in the upper 10 111. In 
Septternber 0. srthtilis was evenly ~ii5trihutetl in the \.;:iter layers 
below 10 111. 

The vertical tlrstrrbrttion seems to h:nc scinle conrlection n i t h  
the season of the gear. In stllnlner we finti 0. .\zrhtilis in the upper 
5-- 10 in. in Xt~gus t  hegins :.i migration towards deeper mater, ant1 
i'~iim C)ctoher io April 0. srrbtilis keeps in the tiec.pe\t parts of the 
Ko~d$\\: i tn,  rrs\umetl that there is sufficielit qu:tntities of oxygen. 

0 t h e r c y c l o 1) o i tf s hal-e E)eerl fount1 singly. mostly cope- 
poaites, brti they have ~aot  been tletrrmineri. 

II n r 1, a c t i  c o i tl s were regularly prewnt, bu t  5c:crce in number. 
Owing to the ci~tficl~ltiec in c!cleri!~ininq theix, they mere o*~ ix -  'I, T . Q . - + ~ - . -  kl"u %a.V 

iiietrllfieti. The tolioxving speeiei occurred: J ,on!~ip~di /r  csor.onabn 
C1:te)s. L. .si.:,ffi B;. 0. Sars, Rctino.ron~/r ~ p . ,  .Ific.rosi~irlltr ~zorr~~jlic ' t  
Iioeck, Ilnrpncficais rinirc.jnis ICrciyer, Bdilu " t i ' / u f ~ ~  Wurrtl, 1)nciy l i iprr~rtr  



ulrlgi-iris G. 0. SCIP'S, .Irnphrcevct~s rztrscrtris Iliciecalt, '4 bongrsiierr.~,~ CEnus, 
A. giesbsechfr G'a. 0. Sari,  .IP~silchrcr sp.. - 4 r n ~ i r a  ftrra. Giesbrerhi, ,lrneirn 
sp., LcrojshonP1Zr sp. 

Of these species only di'icrcs~tcllrt ~ o r u ~ g i c c r  i p  really planetonic. 
Nicholls (16,135) bas g i ~ e n  a full c'rescriptieal of the nauplii and 

copeyotlites of  1,onyipedia coronntrx, L. scofti  ant1 I,. minor. The nauplii 
of I,. coroncrtci, :tnd n:iuplii ailci eopepodite4 sf L. ~ c o l t i  x7ere fonrrd in 
the Nort"l~4va"rn in rnoder;rte numbers in 1941 - 4 2 .  

The number of I,. cnroncrtcr riauplii w a s  r~sualiy 20-40, with maairlia 
July 25.  1911 '150 51). i a n d  October 10. 1941 i 1.52 xp.). 

The L. scotti nanplii varied much rnore in number. In 1941 there 
were 5 1n:txima from June to October, with inter\.:rls of 3-1 weeks. 
?'he June rnasin~unl  was found only at  Kpnes, where the September 
m:ixIlnunr, in turn, was lacliing. The n~aaimirm nulribers ~ar iec i  
between 60 :rntl 400 specimens. 

Copepo(I!ite\ of I,. scotti were found regularly fro111 Jane  to De- 
cember 1911. The nurrlbers hati irregular variations, with greater 
rr-ii:1aj.1~1:1 at the entl c:f Jrrne ( G O ) ,  Ailgust (550) and Octokjer (1251. 

AIil ihe i.~arp:!tlieoitls were mostly fount1 in the upper I 0  1.5 nl. 

Other organisms. 

C l a d o c e r a .  

Er~rrrfnc norrn/rrzni Lovdn is conimon in the Mercil:t- :in($ Hjeite- 
fjord f ro~i i  Aprri to Nokenlber, numerc.ras fron-r May to September 
(Runnsbrom 19321, 

< -, In the Yortl:rst.:tln, (we  tig. 3 2 )  Eijcxtine aecirrred during all 
the tinae of inxestigation, but \%-:I\ very \ c a r e  in May -June 1941 
and iron1 the enti of August to the beginning of October. In July- 
-i.'fugu.;T zintl October there \.-err tiistinct nraxirna. 111 April 1042 
F;rirr:ine w:2~ 4carce. Y u ~ i l h e r ~  increawd in l fay,  and rnaxirnu~il occur- 
red in the first half or June. C)n September 18. ~ ~ u ~ n b e r s  were low. 

In 1911 there mere ne:3rI~ aIs.i.nys ciecre;i\rng numbers fron-I Para- 
ilishoirlren towards the outer fjord. indi-ridtlals mith resting eggs were 
forrntl fronii July 11. to Artguit 8. ant$ from Selttelnber 18. to October 
10. in 1:rlZ iroilr J;;nc 12, to July 8. lraies oecarrer? Jrtr~e 6.- 13, 
Cbclober 3. Iii71 :inti ,lyrril 29. io l l ay  7 .  f 942. On Clctoher 24. and 
Uaceanhier 12. 194 l the I < I I I I ~ ~ P  v ere i pry \~llajl, XITO\\-nish, without 
c-inhryoi or re4trng egg\. 



Fig. 35. Number of Evadne nordmanni  in 1941-42 in 1000's. 
Paradisholmen, x- - - -x Marmorgya, o-. . . -o BGnes, 

Podon polyplle~rzoides (Lertcltart), P.  lerlckccrfi C .  0. Sars, and 
24. infermedirrs Lilljeborg all occurred in the Nord5svntn in 1941, The 
numerical vari;iticns of the three species are  shomn in fig. 36. 

Podon polyphernoides was present fro111 ill:iy to Octoher, hut 
numerous only from June  to Augrist. During these lnonths there were 
t\vo 111axi1ila a t  Par:rciisholmen, June 27. arrct July 23. At M:rrmordy:i 
and B$nes maxiana occurretl in the first half of July. The greatest 
numbers were always found a t  Paradisholmen. In May, (a r t  haif of 
September, and in October only single individuals viere caught. In 
1042 P.  po1yphen~oitfr.s occurred in 51nall n u ~ l ~ h e r s  :it I-'aradistlolr)~en 
on June  12. and Jiily 11, ancl at ;tl:iri~lor@ya :trttl 135ines on Sep- 
te~nber  18. 

Podon iniernzedilrs was in 1941 t:rl<er~ i11 Isvo periods. in July- - 

August and in October. I t  was :tlwnys scarce, never exceeding 100 
specill-lens. In  1042 it was iacl~ing. 

Podon Ir~zc!<iirti hati isa lS)-l-l :i ~rnredittr~i-sized slocli. It nits present 
from June to Arrgtist and in October. l n n ~ o s t  in  the NorciA"\satil maxi- 
mum nurnhers occurred oil August I ,  at  the other st:rtions in  the first 
h:ili of July. 111 1912 P. Icircl;crrti a\-a\ rrlore numerou5 and present 
during all Ille time of in\estig:~iion, At Parntlishol~ner~ ~ r ~ a x i m t t r a ~  
number\ occr~rrect M:I~ 15. : ~ n d  ,ftine 32, :rt hlar~~rctrg$y:r :inti Bihne5 
Jriile 2. 



Flg. 36. Number of Podort spp. In 1941. P.  pol3phemuides in 1000's. 
Paradisholmen. x- - - -x ?Xarrnor@ya. o- . . . -o B$nes. 



Fig. 37.  Number of Pndon leiacknrti in 1942 in i000's. 
-- Paradishoirnen, x- - - -x Marrnor@ya, o- . . . -o E@nes. 

All the cl:iciocern helong t t r  "rhe upper 15 na, ant1 rla 1942 the 
greatest concentratton occtrl-red in the rrpjber ,5 411. 

The fcrilowlng species occurrecl singly: Idn/thnirx lonyispiizct erisirrtn 
0. F. M. was Lounii ctt I'aradisholrl~eip June  13. to A-irgmst I,?, 19-11 
and  September 18. 1942, :at h I : ~ ~ i l ~ ~ i r o y ; r  ,I~rly 25. 1941, :it I<(ines July 
18.- 25. and ,lugust 15. 1941. 

i)itrphanc~so~nrn br.irrh!~rrrrrrr~ IAie\in occ~rrretl at  I%:lr:ttliiB16,lnrleet 
July 18. 1941 and :tt Rpnes May 15. 1941. 

Bosn-rinct obfrrsirosftis G. 0. S. / C O / I P ~ O I I Z  I B Z J X ~ ~ ~ ~ . F T I ( ~  ) /  \;i\:ii t:tl<enn 
at Paradisholmen L \ u g ~ ~ s i  8. 13. lCl4l arltl April f 0. 1942, :ti Mar-  
nlordya Augerst 22. to Sepier~irer. 12. I941 :inii ,Tune 12. 1942, at H@nek 
Ju ly  18. ant1 Attgust 8.  li14I. 

Adul t  decapc~dr were not c:iinghi ]la the ~,l:%nkton hartis, hisf \ :trioit\ 
larvze ocrmrretl. 1 , a r . i ~  of ctiifererlt pfi:\xmwyere fo~ancl ~pa r se ly  fro111 
April to October hoth yeztrk, ~n:isilt~rlit~ riulrxhers iii July 11141 :IWJ 
May 1942. I-"anilalincr brrr)iro.sfri.s (Rathite) &-as the ~lrosl  coitirnon 
species caught, hut Crtrnyon crcirzyorr ( I , . )  H i / i p o l f j t ~  s p .  ( l c a n d e r  s p . 2 )  
and probably Pcrndcrlrrs ~ltsntcr!lrii Leach also occur. Athcrrrrts nitescerts 
(Monhagu) was  t:ilcen twice, a t  Ngnes August 8. 1942, :rntf a t  ?&:I.;-- 

nlor@ya May 22. 1942. 
L a r ~ t e  of ~t:igurrtfs, ~ n a i n l y  of Ertpcigurns b~rnhcirtftrs (L.} occan- 

red regularly at WGnes from Jrrne 6. to Septei~lher 5. 15141, rrlost 
nulnerous fro111 July  4. to August 8, mnxirnuni 43 ind. on July 18. 
Single individuals mere taken a t  htarmor@ya July 18. to Segtenrhel- 12. 
and October 24. 1941. In 1949 p:"guriti l a r \ ~ v  were caught :it I>:ar:id~i- 



holmen on A.1::) 15 1 2 .  , s ~ i l . i ,  at M:rrysnii;~,g~r froin May 3. to Julj 8, 
antd :it hrom Aprrl 25;. lo Srpiei~ilici- 114 

I , , t~ . i : t  (i-;iiliiilh~(~ $1, ' r : ~ g r : ~ n i  mere jli  e k e ~ t  rn f h r  iihlter h i ~ r d  
from July 18. ti> ~*r~~ga;rst 28. 1941, rnaxixrlurri 22 ~j:wiri;e~t\. Singles 
slweetn3enf appeared Irorra Aprii 21. lo  May 7. Ifj42. 2 inciivit2rr;xB.; 
were caught at ParatEishatlmeil Septeruher 26. 1941, \in$:: ind. a t  
Marnrorgga XIa5- ;. -1 5. 1M2. 

,TI~lnirla sp .  1 larva at Al;rrn~or@~a.  :inti I at Bones Af~ty 15. 2942. 
Rrath*yura 1:1r7rz~ were regularly preient. Q:circinrls incserras (L.) 

l a r r r ~  oecrtrred fro721 Jrrne IS. to Septenther 26. 1941, :znd froin June 
12. to September 18. 1942. hlnsimun.; rrilnlbers: 13araciishoilne;i July 
18. 1941, 125 specintens. Marrtlorpss June 12. te, July 8. 1942, 32 ind, 
Hpnes July 18. 1941, ti5 ind. Ju ly  8. 1912, 21 ir~d.  

Porfzrnzls s p .  i f ~ z b e r ) .  3f:trrnorQy;t  gust $. 1941, 2 I:~rva?, Sep- 
tember 18. 1942, 1 larva. Brines Ottoher 2-1;. 1941, 1 larva. 

Nyas nrnnears (L.) 1arv:t. were tn!rcn in tn~otler:tte numbers from 
April 21. to July 8. 1942. 3laximrim nurnhers: P:rradisholrurn &fay 
7.--15. 10 ind. M:~rnior@ya 1I:iy 7.--15. 14 ind. Bpnes May 15. 36 ind., 
June 12, 29 ind. 

Porcell(rnu p i n f ~ ~ c h r l r , ~  (I'ennant 1 .  In 1941 single Iarvz occurred 
at Paradishol~lle~l Sepiernber 12. 2 6 .  anti October 24. at  Marrnor@ya 
Septe~iiher 18, and a t  Bdnes August 15. and September 18. 

According to Balss i 1926) adults of this species occur at  the Shet- 
land Islands, but on the eastern side of the North Sea tfo not pass 
the 54th degree. 

Erxphauciacea, 

Adr11ts of Th!/saon~s.srr inernzis Rr$yer were found singly at  Bgines 
fro111 J u l y  18. to September 12. 1041, and a t  Mar~r-torgijra June 12. 1942. 

Larvze of euphaueiids occurred in srriali nulnhers nearly ail the 
year. In 19-11 they were mainly talien in the outer fjord, in April 1942 
a t  all stations. S n u p 1 i i were present June 6. 19-11 and April 10. - -  

21. 1042, In e t a 11 a u p 1 i i April 2l. 1942, c a I y p t o JI i .i l a rvz  June 
6.--19. I!)-11 nrlcl April 21. to .June 1%. 1942, f Ir r c i 1 i :r June (k .to 

A ~ ~ g u s t  I .  1941 :ind April 29. fo June 12. 1942. c y r t o p  i n M:tv 2. 
to Arigu\t 8. l!t4l unt i  M a y  21. io July 8. 1942. 

One cnlypttrpis l:ir\:i of 4 1 r ~ ~ ~ ~ z ~ j ~ t i p 1 z ~ ~ ~ ~ P s  ~~oi.l)egiciz (;\I. Sars i W-as 
Liken :il Rdnes May 7 .  1942. 

;2 m 1' 11 i - :tntl f i o 1, t) d a (not ' I ' hen~is fo  or Ny/?erirll occrlrred 
singly, Etut r ~ c w  not ilekerr~llneti. 



Stryliirr s ~ t o s i r  Jli:kler itrid S .  t>Iegctns %"err11 :ire hot11 l~reserat ~ r x  
the Nordk'psuain ~ s m  1941-42, bait, tar :is t calm \ee, S. seinsq is sc:tri.e 
anti caiz be left oimi of cons~tler:rl~on. 

In 1941, S. ~ l r f j i i 1 2 ~  occttrred regrr1:rrl:; in the outer fjord only. 
Aver:~ge n~aniber\, eggs inclutiei-1, for the li?~nLh\ May- October  were 
1, 18, 152, 615, 1044, 716, ior 1)ecemk)ei- 156 5pecirnens. In1 reality 
there were Inl:i.iinna on September 3, I I 1  t i  specilriens, :ri-iti QPclober 24, 
1140 SIX w t h  n rnlnlrllural in the inlerverria~g perloti .  Fro111 August 1. 
to October 21. the stoclc iiittiniy cc)nsisierl of  egg5 :inti nenly-h:\tcheti 
specimens. I'ercentage curxes of these f m o  groups ill ibe orrtcr fjor-ti 
in 194--42 are sholvn in fig. 38. Irz 1011 the curve of the eggs h i s  

maxima in the middle of Angust and the beginning of October, illat 
of the izex~ly-h:;tc.i~eti i a r v : ~  ;it the heginnillg 61f Septei:lher ant1 the 
end of Cktober. 

Fig. 38. Percentage distribution of eggs and newly-hatched 

of Sagitta elegarts at Bgnes in 1941-42. 

In 1842 S. elegclns xvas present 31 ail stations. The monthly 
average values Tvere as follows: 

Aprii May June July Sept. 
Paradisholmen . . . . . . . 40 171 188 76 21 
Marmorgya . . . . . . . . . . 97 546 264 213 170 
Sdnes . . . . . . . . . . . . . . . 224 810 927 641 238 



The ntambea \ :ire :t11\:1ys (1ecre:rstng iivin !he outer to the inner 
f jortl, A t  Pi~raciisji~tillaleai tkle~e ,]re m:i?iiiii:i XE:1y 7 ,  a n d  June 2, 221 
anrl I91 specxnlens respect11 eIy, a t  h1;errnc~rgi-p XI:?y 22. (($9: sp.), 
:it B@r,e\ hfay 22. (3256 sp.). The curie for the yjercer~tagc of eggs 
(fig. 38) has g,eaic\ rn Lhe midtile lii' Mag, middle of Jurre and after 
Jrrly IS. i n  Septeislber tile percentage of eggs is :rlso f:tirly higtl. The 
jterceni;ige c u r i e  for the newly h:~tclietl i:gr\:r h:tve to ruasirt~a, a 
sln:tIIer. one :it the entl of April, ; k a ~ r f  a Baigher onc in the rl~itidle 
ot June. 

Kuisell (11)32--33) laas rrratIe thor~,~ll;h in~7e~hig:itions concerning 
ipw.xning ant1 length varialiorrs of St~yilfa etegirns anci S. setostr. 
L\t.eortling to ithis investigations, the egg5 of S. eltgitns liave a tiialneler 
o d  0.334--0.394 mtn, those of S .  .seic,str 0.13- 0.19 rllrn (in situ).  

In the Nordgsvatn, the Sagitlcr-eggs n~e:rsureii 0.297--0.307 rnm, 
:rntI ihus rlndoubtecily belonged to 5.  eleyclns. '6he Length of the newly- 
I~:~ichetf la rvz  was 1.3 -- 1.6 nrin. Se~tterl~bel. 18. 1941 tire atlrllts of 
S .  elegarzs measured 16 nlm, from ilpril 21. to  May 7. 1942 15-22 a m .  
Runnstr@m (1932) for. the adults in the Herc1i:t- and ffjellefjord 
indicates a length of 20-24 111111 in May--No~el~lber. 

Adult intiividuals, probably beloilging to S. sefoscr, nieasured 
Augtlst 8.-15. 1941 9.3- 10.0 mm, April 10. 1942 13 mm. 

1' e r t i c a 1 d i s t r i b u t i  o n. In 1941, nearly the entire stociii 
of S .  e l fguns  was taken below 15 m. The adults frequented the 
30-50 ~n layer, whereas the eggs and smaller individuals were caught 
in the 15-50 111 layer. In 1942, nlost part of the stocli kept below 
15 m at  Paradisholmen. At hlarinorQya adults and eggs fro111 -4pril 21. 
to June 23. were talien in the 80-40 rrt haul, some also in the 40--15 nr 
haul. The newiy-hatched ia rvz  and sm:iller indivicluals kept h ig l~er  
up, mostly in the 15--5 nl layer. On July 8. and September 18. the 
bulk of the stock was talien in the 25-12 m haul. At B@nes adults 
and eggs were chiefly found below 25 In, newly-hatched l a rvz  and 
sntaller individuals above 15 ~ n .  

Copelata. 

Runnstr~4rn (1932) records 9 species of cog-teiata from the Herdla- 
anti Hjeltefjord. In the Nordiisvatn, I have four-id only 2 species, 
namely, Oikopl~zrrci dioiccr Fol, and Fritillarirr horecrlis Lohmann. 

Oikoplerlrcr (llioira was comp:trntively numerous in the Norc15s- 
vain in  1941 (fig. 39). With the exception of 5 individuals caught 
June 6. :it Bdnes, i t  tl itf  not appear till July 11. In the inner fjord 
there were ~nax i l~ lum numbers July 25. and October 3.-10, in the 



Fig. 39. Number of f i kop l~ura  dioira in 1941 in 1000's. 
Paradisholmen, x- - - -x Marmor$ya, o- . . . -4 Bgnes 

ctuter fjord July 11,  Augrrst 8. and October 10. In September nrrrta- 
bers were slrlali at all station>, 

In 1942, 0. (dioiccr w:ts scarce, ilith n -riictsimun~ in the inner fjord 
at the beginning of May. 

Fig. 40. Number of IJri!ii!nr-icr !ior~crlia in 1941L-42 in 1000's. 
- Paradisholmen, x- - - -x Marmorij5'a. o- . . . -o S6nes. 



Frrlrilinric~ boaeflBls a:,s not as rrurneloijs as Olkoplet~rn. The nu- 
ilaerical varsakion during 1941 - 42 i s  sho\v,.;rj in i ig.  40. In 5941 these 
pra~bahly was a maxirntan~ in the inner fjord before May 2. Dtaring 
&lay and June the nuil~ber varied irregularly. In thc latter half of 
July there was another marrin~um. In A 4 ~ ~ g u \ t  FritiXluria was partly 
1:rcliing. in Septenlber it was scarce. At the beginning of October there 
occrrrred a second higher mnxirnur~?. In the outer fjord there was 
a Icss pronounced rliaximum in June. while Lhe mnin maximum of the 
year occurred in October. 

In 1942 a maximuln was indicated on April 10. or earlier. In 
May number\ m-ere high at  all \tations, but declineti quickly in June  
In September numbers were low. 

Both species of eopelata frequent the ttpper 12-15 m, at  Mar- 
mor9ya the upper 5 m from April 29. to June 2, 1942, In the period 
June 12.--23. 1942 Fritillclritr sought greater depths, at  Marnloraya 
the 40-15 rn Layer. in the outer fjord the 25---I0 121. Srnall numbers 
of copelata are always forrnd in the deeper water layers. Oikoplerzra 
i \  sariletinles nlore evenly distributecf in  the different water layers 
than Fritillrrria. 

Polychzta. 

Tomopteris sp.  ( la rvz) .  Single specimens at  Mar111orgya Septem- 
ber 12. 1941, Rpnes Septeinber 26. and October 3. 1941, J u l ~  8. 1942. 

drrtolytus sp. with eggs vias taken singly :rl hlarmorfhya July 25. 
1941, Rgnes June 20, July 25. October 10. 1941 and June 23. 1942. 

Earvz of bottom evertebrata. 

L a r v ~  of Itr o t t o r n  1; o 1 p c h ze t a were scarce from May to 
the midtile of July 1941. In the inner fjord numbers increased later 
with n ~ a x i n ~ u i n  numbers Arigust 1. --IS. at Paradisholmen and 
At~gust  29. at  h1arrnorc;iya. (5000 intl.1 Snlailer max i~na  occurred in 
October. In the outer fjord, numbers were :~lmays low, ~naximurn 
1000 ind. in Oclober. In 1942 there mere on the whole higher num- 
bers, 1200-1800 from April lo May 15. In June there was a minimum, 
hut after June 12. the llrtmbers inereasecrl steatIily xnd \\-ere very high 
ill Septernber, 

N:?uplii and cypris-f?r-i~:e probrrbly of liprrrrcrr sfrdrni 0. F, Miiller 
and Lfalanrrs in~psovisrrs Darwin, were talien May Iti. lo 30. and JU~S  4. 
to Auguit 15. 1941 at Paradisholn~en, May 2. to Jrrly 38. anti October 3. 
1941 ;it hfarj~itjrpya, h l u g  2. to Decer-rlber 12. :it li3dnes. Surnbers 



( l n a x i r ~ l ~ i ; ~ ~  40-t$0) were ahsays ilecr-e:tsing drolll the outer t jord neici 
in t~ar t l s .  Not einrsolnrllon was :a rrauplius sirniiar ici that oi Pehicgrrsrrr 
~jfiri'p~rretei ((Fr, hluile-i-), ilre sctrtellrinl bring of a ruore o \a l  sh:tpe. 

In the spring of 11142 iiauplii anti cy~t:.i~-irjrv:~ of' R~ilnnrrs I~nlir- 
1loitle.s (L.) occtlrretl in f:rirly high nrrmbers (P:\rariisholinerr Aprii 10. 
561 sp. hlarmoryjya April 21. 691 sp. H@nes April 21. 54hsp . )  riecre'~- 
sing to hlay 15.--22. From J L ~ I - I ~  2. 10 12. there ttr:is a seeonti ~i?:iuimziin 
probably of Verrricn ilrrrjz (2!10 to 551 511.). 

Tke  Cyphoni l rc t~s ,  !arv;e of Jlenlbrirniporcr sp . ,  occririetl sp:lrie?v 
fro111 hiny to Sepieti~her both ye:tr,s, h ~ i i  were nunrerous in October. 
(Par:ttiisilolrnen October 2-1. 760 iih bIarmor@y:l October 10, f03fJ sp, 
BGnes October 21. 438 sp,).  

L:trvz of nl rr s s e 1 s. In the SortlBsv:itn there i:, n large stoelr 
of the sen mussel, ;fIgfi/rrs er1rlli.s L. The nlaiority of  ill? rnussei I:kri:~ 
belongs to this species. 

In 1941 tIlr illussel 1nr-c-:r were rrirzllerotrs from May lo the end 
of June, ivitil :I naasinlum itr the former half of June  (Paratiishoimen 
7018 sp. 2Jarmordya 1800 sp. Bgnes 1fiOO sp.).  In ,Jlrly-Septeinber 
nuxnbers \yere scarce. 111 the ~ l~ i t fd le  of Octohcr there was a seccincl 
maximum. 111 1)eeeinber the numbers x e r e  nlso fairly high. Similar 
eo~lditions prev:~iieci tlr~rir-rg f 912. 

Lar.iw of g :I s h e r o 1) 0 tl s. Egg capsul:e :inti 1:tro:~ of  Liiforint~ 
littorerr L. oceurreci regularly with maxima in  .Jrrlg--August (Nninbers 
l(i00-:3000) :inti Ocloher. L,arv:e of Triuia rtrcficn 1,. nnci possihly 
Pniclln vnfgratn L. were :iIso forrnct, li1:rinlg a t  I'rgjnes from August 8. 
to  December 12. 1941. 

I,nrvz of e c h i 13 o tl e r m $. Auricuiari:~ :\ntd Itipini1i:iri:r Inr\ah 
were t:tkerm in slllali iltr;nber\ from hI:ty 2. lo  July 18. li131. Front 
July 25. to Clctober 24. eclrrno- and opilioplntei were present, \\itit 
maxima in September. 111 1942 Y O I E I I ~  l ) i l~ i~~l ra r ia  la rvz  \%ere i e l y  
raelmerous ;ill the i i n~c ,  :it P:rr:ttlishol~~ien ilr:~sinlnttl laurnl)er 4637 oil 
Jrar~e 12, Marnlor@ya: 2121, ?+gay 7 .  to ,July 8, R~lnes:  300, June  2. 
Echino- and opf>iol)ltiiei nlso occurreci. 

Eggs :;nc3 I n r v ~  of  :i s c i tl i n tl s were inost numerorlr i n  the 
inner fjord fro111 July 18. to August 8. 1011 1170--180 \peci~t~enlt 
pe"ftarr1). ,At 13@ne5 eggs ailti l:irv,e occrlrrerf in greater ntnia~bcrs ant1 
in two ~rerioct s : J ra l j -  18. lo iltigtrsl 8. (Jlasimuin 157 s;).) anti October 
3-24. (b1:~r;inrnru 530 sl,.). I n  1!?42 eggs ;~ntl I:tr\:-c. of :rsi.itli:?ns \\ere 
scarce or 1acI;r;mg in the  inner Cjoi~l. At Y%fines there \\a\ n ?nnxlrnlltrv1 
ilr:~ni,er 011 Jlay 22, esl~eci:rilg of eggs. L:irv:e of i41e type ,.-lcr.liiirx 
ccrllostr (Stlt. octurr.etf n r o \ t  cor:linor-Ilg, (See Hrrus, 193:)). 





ArlreIrn rsrarrln. h , , i ~ a r  i e v  qpeellnens were jrre\eni from May 8. 80 
September 12. 1941 :iizd In JXj>r.il '1 1142, Ephy:.t Bnr\,xx were foernti; ~ I I  

the outer fjord ii>ec.elaiher 12. 1941 and Ap:-iB 29. 1942. 
Crlon~u fiqi:i?lcf(i L. O n t  S P I I : ~ ~  <pecinten :rt 3Iarmor$$pa June  2. 

I!441, ephyr:; 1 x 1  a. :it f>:~r:ttiishoTl~ren April 10. 1942. 
I ) i n l c i p I ~ . ! ~ ~ ~ s  urcticci {Chun.) One colony :at 13pnec July 25. 1941. 
Plcirrcbrcrchi!t piIetzs 0. hlililer. T o r t n ~  inti~xiduals and  fr~llgrown 

\pecirnens occurreti in n~oclerate nuruber5 fl-or:) May 2. to Auqust 8. 
1941. On June  20.. Anguqt 22. and Septerzlbc-r 18. -26. there were 
mass occurrences of eggs :inti snr:ilI intli\itlu:iis. Err 193-2, PlerrrobrcrcFri<r 
w:~s scarce. A few specimens were found on June  12. 

Reroc crzc~zrriis Fahricius. I n  1941 a few rndividuals were taken 
in the  outer fjord from .Ju!>' 25. to 1)ecenlber 12, tliostlg below 30 m. 
In 1842 sorzte Beroe \\ere :\iso fount1 a t  Marrr~o~ciy:~, rnainly below 40 m, 

ilrc-rcl~rz~~ctis b o ~ ~ r n e i  Fowl, tlie lar-23 of Cerianfhns l loydi  Gosse 
\Tar caught once in  1941. h spetirtlens at  Rgnes June 6. In 1942, 1-10 
specirlierls dccui-reti regularly from April 21. to June  2. The indi- 
vidirals caught in April were small. On June  2. --ere found specimens 
wit11 I f  lerttaclec. ienght of body 1.3 mrn, body - tent:jcles 2.2 mm. 

Alntrrinrr composiirt Jfetschnikox~, ccr :in aiiieti species. A few 
specimens v e r e  found a t  Paradisholnien December 1. 1941, Sfay 22. 
and ,June 2. 1942, a t  klannordya Deceniber 12. 1941 and June  2. 1942, 
a t  Hpnes ,Fulp 8. 1942. 

1 , a r ~ ~  of 1eptopl:initis. Notr~plnncr rrlrnnirr or allieci species, sceur- 
red at Npnes from &lay 15. to June  13. 19-21 anti April 21. to July 8. 
1942, n~axincmln 12 sl)ecirnens, At Slarmcir(4ya ihep were present f rom 
April 21. io Jrrne 2. f 942. ;it I'aratlishtilmen frolit Slag 15. to 2. 1942. 

Other larva2 1nrbell:tria were taught  singiy. 

Fish eggs  and larvs. 

In 1941 fish egg', chiefly oi spr :~i  I CItrperr .cprcrifrrsi were taken 
inn rnotlerate numbers (3--40) from hl:ry 2. to ,lugrrst 1. Eggs of 
Pferrmnerles flesrrs and P. 1rincrnclc-r also occttrretl. 

Snrett y L  L ? : ~ r ~ x l  mere forxntl from .Irrne 20. tcr  Aagust 15. In !he szme 
period there also occurreti l ~ r \ ~ : r  nf Grtdr1.s merlnnytls, Plerzronectrs 
flesns, anti Gobins niigpr, 

In 1042 eggs ;int3 i a r ~ a ~  of the s:ime ipecieb, with atitlilion r>f 
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stinre cad eggs, were forlzitl dur ing :lii the t i n s ~  of an-,eslngattorr, htrt 
the numbers were greater than the yre~ioriis gear, .it Pclsailisholmen 
n~ssinruna May 7. 11.5 eggs, Jlay 15. 28 :nr\:e. At 14!1nr1nctr$$yn more 
than 100 eggs (rnnsirnrrln 212) in the period April 21. to June 23.  
A larva of Rrrnicclis raninz~s. length 2.6 mm \ -as  c:trrght at Paradis- 
hoInlen September 12. 1941, and :r specimen, probably of the same 
species, at the snine locality on A u g u \ t  I .  1841. 



1. In the NordAsvatn, n 1:tiltl-loclietl n:iter near Bergen, weekly 
observatioris were c:il-ried out from May to Sovenlt-rer 1011 anti 
frori-1 April to JuIy 1943 for the main purpose of studying the 
protlt~ction of zooplanliton. In\cstigations \\eve 11lac?e itt 3 m:rlr: 

st:rlions, 2 in the  inner part, 1 in  tlre outer part of the NortlAsvati~, 
coa~j)rising Irytfrographic-cl1ei1ric:il observations, \ \~ i le r  sample< 
for phytol)i:rnlitoa. :inti s:rr~ijtles oi zc>oplnntitcin, colieeled i n  17er- 
tical h a ~ ~ l s  with :t closing net. 111 1!)41 the 11:luls i n  the inner 
fjortl were rrlostly matie in 2 steps frorn the border of the H-S 
layer to the s;urface, in the outer fjord in  3 steps fro111 bjottcillr 

to surface. In  194% the I~auts were made i n  3-4 \tells fro111 hot- 
toin to surf:~eth in all parts of tile fjortl. 

2. The pianl<toir material  as immediatelj fixed in forn~aliia. 
Definite fractions of the samples n e r e  taliera out hy Lea's P'iunl\- 
ton 1)iviticr :tntl connted. 

3. A. The topography of the Sord$s\-:rln :mt3 its hytIr.opgr:t~~tiie 
conditions 1941 -42 are cJe:tIt viitiz. In\-e5tigations by Gaartler 
( I  O f  6)  have sfiown that the Nortihsvatii is :r L:tnr'iioclted water 
and can be tlivitled into an outer :inti a n  inner fjortl, sep:irateal 
by n threslioltl in 12  ~n tlrpth :kt Bdnes. 111 the inner fjord iiie 
water layer belo'iv 15 i1-r rilay be sl:rgnant for ye:trs, anti. as  a rule, 
corstaills H2S. The rene\v:ii of the h o t t o ~ i ~  water takes p1ac.e 
irregularly, chiefly in winter :inti early spring, i t1  years \ ~ ~ i t f i  
little precipitation. In tlsc outer flortl the \~:iier layer Belo\\ 220 i l l  

lnny also corstair-4 H2S, hu t  here the bottonl ~v:iler is renewed 
regul:ta,ly once :? year. 

B. '1''he sarfacc iayrr i~ well :ier;~letl, with gret1-i cimanges jri  

tenaper:iture anti  salinity during the yenr. The upper 1 191 gene- 
rally cont:tins hracitish w:iter. I3eiow 1 In the satin~t?; cornlilonI> 
is higher than 27 o/,,,. 

C. The fryilrogr:t~~l-iieeci~c~i1ic:~i r i~s  estigiitions i n  I if &I - 19-52 
irtc!?rtie obs;eu\nt;ons on terlilaernture, salinity, :tnc: of ifi\SgC';i 
corrtent. 
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D. l'ise ptcirrt-e gr\i.il is? Q;a:nrder* ilililfi) of  the hpdrogr:k]~hie 
eontiittoils, hiis not heen esserri-i:rily alferetl. A rerre\\;ai of the 
b(>ltonl \~i.:rter of the outer f j o r d  took place 112: the e:triy ij1rii:g 
of l 9 l 1  anti couicl to a rn;ia?iir degree be ~rereei\eti i n  the inner 
fjorti. In the early sltrirlg of 19-1-2 :t very eatensite relaew:al of- 
the hoitom water tool; place irr all parts of the SorrlAs\ntn, 

E. The oxygen in ilre deeper maker lagers of the oiitt3r fjord 
was con\utl~eti  more rapitfly in fhe summer of li412 Ih:in th:rt 
ot 1941. 

-1. The ~)opul:ilion of ~ooplankton  is at first lrerlleti as :I whole. The  
n LI 111 b e r o f o r g a 11 i s 11% v v a s  I<)w in  May--,June 1941, in-  
creased in Jrrly, :in(? h:td 1u:tsim:t in July --,%ugusL antd in October 
in the inner fjord, :it the end of August in the outer fjord, num- 
bers there being t'ivice a \  l l igl~ 2~ i a l  the inner p:xrt. In 1942 nurml- 
hers x e r e  i o x  in April, increasetf in hI:\y, ant1 lrad 1u:ixima irm 
AI:ly, June, July, in the outer Ejortl probably in Septeniher. 

5. The distribution of planliton organisms in ret:ctlion i(, the hydro- 
graphic corlditiolrs is tiiscussed. 

6. The t o p e 11 o ti s form the greater part of tile zooptnnltlon, wit11 
the exception of J u n e  Alrgusl and October 1911, when tile clado- 
cera :inti henthonic evertehrate larv,c were very mtrril1erous in the 
inner fiord. JZI 19-1-1 the percent:~ge of copepotls n:ls higher i n  
the outer fjord tB:~n in the irarler p:trt. In 1912 the case v a s  the 
other may. 

7 .  16 \pixies of C a l n 1s o i t i  :r, 5 of C y c l o p c) i t i  :I. :ind 14 o f  
H :t r 11 a c t i c o i (1 :I il:i\e heen foanci. 7'he bull< of the col)epoil 
slocli is composed of 5 cnlt~noitls and 2 cgciopoitls, nnr!selv, 
Cnlnnrrs finmrrrchicrrs ( m e a i ~  ~~ercerr tage 1941: 0.4, 1912: 8.4 % i ,  

P.scirdvctrlunrrs lninrlirrs (1  3.3- 7.8 ? ? r ) ,  Prrrtrctrlrr~zsr.~ jitrrvrls (May 
--Sejtfeink~er l!fll 3.1 %, hlay-Decernber 1941: 11.13 76, &lay-- 
Septenld~er 19-1-2 : 1.8 % ), Ternora lortgicornis (4.3-14.2 % ), '4 car- 
fici s p p .  ( 6 . 7  4.3 % ), Oithorrtr s p p .  ( (i0.f - 56.2 % ), Onc:~tc spp 
(1.5- -6 .1  %,I. 

8. 'l'he c.ol)epod fauna of the Norti5sv:rtn is poor : is ton~l):rretI 
with that  of  the fjords orrtsitle. 

9. Cnlnns1.5 /i121t1(11 c11iciis \\:IS scarce in 1941, ~ v i  tir in:ixilrr:t in l i u g t ~ ~ i  
and October. In April lif12 i t  was nnnlcro:is, nnml,ers tlccrensirig 
ste:trliiy l o  Scpte~aahel.. In t!f-1-1 sonre spawning occurreti I~etweeil 
Ju ly  m t i  Octohet-, ~ u : n i l ~ i j -  in -?-~lgu<l -Scptelnk>er. new \toel\ 
inirotIuccd f ro l~ i  :lie fjortl c:utsitie the Sorct5sv:it;n i-im Ap:.il 1942 
iliuirliy consisted of ilariplil :rntl early copepotlite stagci. ."inen 
sl~k"\ining took pI:ice r i l  the outer fjord i r i  Seplciniler. 



In 1941 ihe hnlk of the CckBcsnirs in  the inner fjord trccjuented 
the -~.;:~ter l a j e s  betmeen 12 :inti 15 111, ira the outer fjord the upper 
30 1x1, eopej~odrtes of s h g r  1' kept below 30 nl. In I942 the .iert'acaT 
riistrihutnon \,iriect :r little, btrt stage \', :I- rrrmle, fretjr~ented the 
tieepee water layers. 

10, Ptrraccr!rrrzz~s pnrrrrrs had always its greatest stoclt a t  Pziradishof- 
men. In 1943 there mere maxin-rrinl nr~nlbers in August and 
October. In 1942 nrrrrlbers were comparatively high in April, 
decreased to July and xe re  :)gain higher in September. Propa- 
gation inlies place nlost p:irt of the year. hlavirnllin occurrence 
in the srlrface and intermediate water layers, some also in deeper 
waters. 

11. Psendoccrlnnns minufus. I\l:rxirnnn-n number5 in  the inner fjord: 
Angu5t and October 1941. May anci August 1942. In the outer 
fjord: September 1941, June antl September 1942. 

Propagation tttlies place most part of the year, rnaxirllum spaw- 
ning in April, June-July anti Septen-iber- October. 

Vertical tfistribution as that of Pnrclcalanrrs, on an average 
I~owever, a higher percentage in the deeper water layers. 

12. C~ntropcxges hnmafirs was always scarce. In 1941 m a x i m ~ ~ m  stock 
in July- -August, in 1942 in June. Maximruri spawning in May, 
July and September. 

13. Ternorcr longicornis w:ts rnotleratel~ ilurnerous in July-September 
194 I ,  inaxinlrrm nu~nber  in August. In 1942 i t  was inore abun- 
dant, with ~ l ~ a x i n ~ ~ r r i a  in J~rne .  l f a ~ i r n u m  of spawning in  May, 
July--Angrtst and September-October 1941, and May 1942. With 
sorne exceptions, rrnost frequent between 15 and 5 nl in the inner 
fjord, 20 and 10 a1 in the outer part. 

5 4. Acnrtia clnrrsi. Maxirtlurn numbers in August :tnd October 1941, 
very st:lrce April--July 1942. Vertical distribution as for Ternortr. 

35. Acarticr lorzgirc~tnis. More common than the previous species. 
Maximum numbers in  May ant1 July both pear?, the May maxi- 
mum lacking in  the inner fjord in 1942. More restricted to the 
srrrfaee layers than Temorcr. In 1942 i~laxirnum occurrence in 
the upper 5 m in the inner fjord. 

46. Oifhorzcf IjeZgolrandicr~ is the rr-iost comrlaon copepotl of the Nordas- 
vatn. The inner fjord had maxirnuln nuinbers in Julq--Arrgust 
1941 2nd May and July 1942, the outer fjord rl-raxinla in Septenl- 
her 1941, ,June :rntl probably September 1942. 3l:1ximum o f  propa- 
gation in August. Vertical tlislribrrtion in 1941 mainly in the 
intermetfi:lfe :~nd  deeper wafer layers, in 1942 in all depths, but 
maximum occurrence in the upper 15 m. 



17, (diliioalrr spinirosfrrs. Sc:arce, ria the  ilreprr nn ie r  iayea.i, iiz 8941 
eonfirlei1 to the outer fjord. 

18. Oifhonn ncrnit. XIoilerately rntarrreratr\, ~ l ~ a x i r ~ ~ l r l n  numbers rn 
J u l y -  August :inti October both years. Iieepi in tlre upper 10- 
15 111, in tlre inner fjord in the upper T, 1x1. 

f 9. O n r z o  bor~( i l i s .  Sciarce, in 6941 only cattght in the outer fjord, 
Ilelow 31) m. 

20. Oncztr szlbfilir. Sew to the Norwegian faun:). In 1911 inaxilnuni 
i i u l l - i h~ r~  in the inner tjour? in A I I ~ I ~ S I  :ind Octoher, in the outer 
fjord a sinall stock arrd irregular variation in nunlhers. Irr 4942 
the stocks were larger in a l l  parts of the SordBsvatn, with m:lxirna 
in April, June J t l i y ,  and September or later. Propagation the 
greater part of the year. in 1941 lrrost inten.;ively from duty to  
October, in 1942 ~rlasiinttr~l of pro~ingation in March and July in 
the inner fjord, in April and Jttly --August in the outer part. 

Vertical cii5tribution: In stlnrrrler in the upper 3--10 111, in 
Auglxst-September a Inore even t'iistrih~rtion in all water layers, 
frorn 0ctol)er to April j11 deeper water. 

21, Common to nli copepods: Spawning and ilrasi~ilunr of nurnhers 
as  a rule occur earlier in the inner fjord than ixr the outer part. 

22. Eucrdne nortlmcrnni. Scarce Koverrrber--April, nurnerous May- 
October. In i041 rrtaxixna in July--Angust and October, in 1942 
in  .June. ~ u r ~ q b e r q  xe re  always highest in the inner fjord. 

23. Podon s p p .  a )  Podon po1ypr'~ernoid~s. In 1941 present Jfay- 
October, nunierous June-August. In 1942 scarce June--Septeii~- 
ber. b i P. inferntedirls. Scarce July--0ctolter 1941, lacking in 
1942. c )  P ,  ter~ckcrrr'i. In Inoderate nuuibers .June- -October 1911 
and April-September 1942. &laxima in May and June both years* 

24. L a r v ~  of different cfecapotls occurred in  surn~ner. Of great in- 
terest is the capture of l a r r z  of Porrclilnnu ~~Zatyc'heles I'enn~int 
froni August 15. to October 10. 1941. 

23, E u p h a u s i i (1 s. Xtfults of ~ ' ~ Z ~ S ~ I Z O ~ S S ~  irrermis were caught 
singly in the outer fjord fro111 July 18. to Septeiuber 12. 1941. 
larva. were caught during ali the time of in~~estigation. in 1942 
also irn the inner. fjord. Nauplii occurrctt June 6. 1941 :tnd 'April 
1 0.-21. 1942. One single calyl>tolGs I a n  a of Megrrr2!jcfiphan~s 
noroe!gicrr was talien in  the outer fjord J1ay 7 .  1942. 

2G, Sclgiltlr eletflxnr in If14 1 war co~~flnet i  to the outer fjnrrt. In I942 
it w i s  t:~lien :it all stalictn5. hlautmrtrn of spawning occurreti in 
,?ugust :tntl October I5141, in M:ty. .Tune anti ~ ~ o i s i b l p  August 1042. 
A.'ltlrrlts :rntl eggs were r~~os t fy  canglit in fhe tleepei water layers, 



neu iy-11:ttclrnetl 1:lr.i :I> :inti gob'rngei' irrcii\ i t iai:rlc ;ikso\ c. 15 rn. - 

Of Sirgriltc sciosr, :I i e iv  sjwcllneni %\ere ~:aright. 
27.  dPrkopiriirir ilii-oiccl was nilr~rerous Jtrnr--1'Pecernlser 1931, ~611-1 

rn:~.iiri:a ira ,liiri-y, August, a n d  Octa~Sber. 113 1042 r t  ~ : \ s  icarce, 
most cor~ia~ton rn 3lvb:ty. 

28. I;rifill(~ribi l i o ~ . ( ~ ( ~ l i ~  occurred :~btrntf:~nlly. In 1041 with ~naxirira 
in April, Jrtiy, anti C:cfoE,er, in I942 r~r:tsimn ihl :rrcI~),  April, 
anti ,\iI:?y. 

21). Lar~:ie of tiilferent holtollt exerlebrates, rczrssels, polych:~tes, 
cirrlpetlm:lns a n d  others. were i:urly nulrrerou\, e<pecrally in the 
:kt1 t L l Z l l l 1 .  

30. 20 species of c o e 1 e n I e r :i i :I mere itlellfietl with more or le5s 
certiiinlg. In 19-11. Jlrlicerl;ri~r ticioco.stciirr~?~ m7:is tlre i:l(>st cc)Iti- 
n ~ o n  :nedils:t, In 1!112 Sursici. fribrrlostr. 

Of the etenophor:~, Plerr~.obrc:rhitr pilrars was fairly nbelntfa~lt, 
with m:iss occrrrrences of eggs :inti i a rvz  ;n June, August, :mil 
Septeruber 1041. 

L n r ~ z  of G~~r i c r r r lh t t s  Ilo!ydi were lotrnii in 1942. 
31. Of the trtrbeilnria, 11ltrrlrintr composifct ant1 Inrvx of Notopltrntr 

alincifn, or nearly allied species, were catlght. 
32. Fish eggs :rnti larvx, chiefly of C l r r p c ~ c r  sprcrtfrrs, some also of 

Plerrrorrecfe.s flc>sus, P. Zimcrn(fcr, Gndrrs rallrrrias ant1 G.  mer- 
Z<rngzrs, were ti~lien in May-Arrgust 1941 and April-July 1942. 
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