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Durin the summer ot 1930 experi nt 1 work was begun tor the purpo of 

designing a suitable, ett1c1 t net to b e.dopted as staDlard type :for quanti-· 

tative plankton work carried on by the Paci :fic 1olo ic al Station. 

l!'or a beginning a large net ae de of 20 bolting aille. This terial 

is u.eed more or lees nenùly at J('esent for fine plankton work as , under 

ordine.ry conditions or u.ee, it i fine enough to retain ail but the ver, tin st 

pl kton organisme. 

The net was o:f the crdinary- inYerted cone type. The ring t the open nd 

wae or 3/8 in. galianized iron, and had an inaide diameter of 24 in. The len h 

of 'the net long t sidi was 60 in. At t lower end en opening 3 in. in diam­

eter ~rm1tt d the in ertion of brasa coll to~ the attachment of a plankton 

bue kat by means o:f e simple be;yonet c tcti . The ai 11c was in tour sections. In 

order to redue the fil teri ug area or the net u 11 t tle e. 1 :poas1 ble, t 'he searns 

were made a n rrow a w s consistent wi th gi v1 th suffi cie nt stren • They 

were reintoroed by h vin a Mr o strip of cotton tape s w d b t en th l91ers 

ot silk. Inclu ion or the sort r ootton als:, :iroduces ·a closer :fittin seem, 

particulerly by tilli the oles de by tbe needle, and it reduoes the posai­

bility or the silk' s ri pin alo the line ot sti tching. :ttacbmnt to the ri 

waa med.6 by foldin a narrow band of he TT unbleached fecto~y cotton OT r the 

ring · and stitohing the silk tir:mly between its inturned edgea. To the lo.er end 

a short oylinder or feotcry ootton about 2 in. long was sewed. A bre.ss clamp 

around this h ld the coller of the plankton buclœt firmly attached to the net 

and prevented the metal trom damaging the more delicate ailk. 

The plankton buoket used we.s about 2 J/4 in. in di eter and similar to that 
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a. a1'1 ad by J'utay (TJrem.a, 1accima1n J..ead.. Sei nee, Arts am Lattera,- Vot. 

xv:n1. tI, 1,16). Its w!.ndara; thr in numb r, •or-e de .la a 

pose11:'>li 1 orde:r to d'Min ott tho exceau weter qu1o'kly b tore em,pblng the 

buokét o~ pletiJcton. 

rt -1;1 ot _ be mterohangeable (l) •• to be attach.ed 1n tmnt or the 

net ao that 11 oOUld be us 4 ils a oloaing ntt, wu also comtJnJCted. Ch 

cc,ne was _ • with a difterent elz ot ol)(ttllng in ite snall end, the sizêa 

ren.G1, tram 6 tn. to 12 in.. 1n ineid Mamet•~• 1.nsa or 3/8 in. geJ.Tœdze4 

iJIOn w tiiml.y etitcbod arcund the openi:nga. '1'lw oonea were lQede of beavy 

t ctory tton ld.th 24 ln. galvantz _-linga aewed 1n tlBtr lowr eJ.lds. 

1.rh• ooa were ,quioltb' am èaally lnterel'ane bl.e, belng tt ohe4 to the 

net ~ oricus of six l bi,u clamp• pl ced t S.ntel"fflla ar.ound t oir-

ewnter(mee ot iho 24 111, ri»a • '!'be cl :pa 'Wll'e speatally- a, to gtiip both 

ri s end holtl th tightly together. ootwn tla» about taar lnche1 w14• 

bu41 t1'0 the iœ lde cl th baisa ot th oone a ocwecl. ng the point b tweon 

OO%lë anit n t • , ned t\lrth«w to pi,••ent e.ny, poaet ble leakege mre. 

1l'h ring• ••• in the up:par ends at the s1x oon.es, ,rere 6 • 7, 8, 9, 

10 and 12 in_, 1n tnrstde dtsnoteP• The lengttt: or t ootvu , as 28 in. al&J28 

the elde, so th Whui tbey' .-ere bopped to clos t'he nat, they xtended. 4 in. 

be,o t lœer dge or tbe- 1'11.llot the œt. 

The usu.\l br141œ tor attaob.ine ânker and tœ œul1ng weN aa<1 a.long 

w1 tba trt.ppin d Tioe to be used when it wes dee1red to closo the net bei"or 

Na-chi tbe .eurr ce. 

1th :thia qutpœnt 1t a pœe1ble to use the œt open (24 in. openillg), 

o• to add f,mT one qt the eb: ooues 1. nd t'hus QOmpare the et:t'eots at l"eductng the 

opeains to 6~ 7, 8, 9, 10 œ- 12 lMh in dla ter. The changes œuld be .made 
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eaaily 1otcl$. It e.1, theetore, p ible to mmab of haul 

in ort ri of time, neaquently Wlder con.1t.1 iona u y unitorm 

as it !a esible to obtain th 1n tœ • 

1a ap tua wu eomewbat large en œmbœ-a to bandle 1dth tb 

tao.111 1 • available. It • f'.elt, how Ti& , thàt tor ar:perimenta1 pirp • 

l&r nttta ahoUld be ed ao t t th qum11:1e ot plenkton. colleot d would 

b oonsequently the ve.r.1.at1one tn th am<Jmts t n un4er 

1 cond1 10111 and w1 th opu.illga o t d.1 tt rfl\t ab a woUld be & 111!11t"Iei1t1. 

or t st aatiat etOl:'1 ab.ça nd proportion , aa11 .. n a, 

oomtruct d acoordi to the s • plan, oouM be lad and ,tan1at'd1ua, ·1t o 

4eei d. 

t1tat1ve CX>lllPlr11ona onq war na ot th plank~ collecte • 

ch hml, 41luted with conaidtl"ahle an.ount of a a ter, w 

by addi t1 œ ot to âl 1i1 to bout si etreng1t.. Thi ilut ,.. ...... ,,, ..... _ton 

w t ell.owed to e ttle 1n re.&1 t eyl1rd er ter 24 bour,. ThroW,!bOut 

this p t, tbt flg,re «1v-en ter amount or p.lankton reter to the n: er or 

oubi-o c tim9 · H ot ia-eeerved plankwu whioh a tl.e4 in 24 hours er the 

oonditlo 1'1 t d ,smb • In m;amber t o e in wh1Ch the ount ot 

plankt aken in a h ul wa. amall, a XIWli>er ot almilar halls were d , n4 

t r sul nt plankton oom1ne4. .ln th.ose oaaee the t.leµres • 
aTe,rN'98 of t aanbtœd haul • 

o ai l& conicâl , w1ll tilt r al.l tbt tel!' 1n the column out out 

du.r1 the JXJ1'io4 or haUl b7 th rtn in 1ta opitn e • T.œre are t110 main 

reaeon:a tor th1a. é tir.et 1a the 't.' ai ttano• ottered by 1he ter1 1 or 

t 1 t elt'. Tm aemnd 1a 'the t et t t th or ga eftd t t clog 

t opm.1 a or t œ t n.d thua lo r tt t 11 terl oapao11". Thi i 
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noularly true of Ane neta uaed to oolleot the mer• min'lt• plankton 

a emount ot water a it ted to t can alli ly b oon.tl'O llad by 

oi , the ai~• ot ~• opening thro whiob the 1rater nt ra. r thie 

pur.-po t _conea w1 t Upper ngs or ~ l'ioua aizes w co · tNct d. 

• 'he ti:r t cble?n 8M a o be to t'ind. 11b t atze of openi 110 lt 

juat re emount ot w tev t t tb.e t woul.d oompl el.y filter Utiler the oat 

dvo e conditions,. vi z. • when fine ~nlcton ( dia toms) wu rtioul.arly lenti-

tu.l th ol ng ef:teot 'M>uld r tofJt. 

It rollowa t.hat 111th eny o»eni a ll r th this, the t would nlter 

all t w ter • itted, but it wculd not be tu.net ionine t 1 ta 1\111 oa otty-. 

I 

ter th 

uld 

or any 'Det, the largeat op th t' would aœit onl.y the amœ.nt ot 

the t aoUld oomplatel.y tilter er the most adwr e oo 1t1ons, 

t 

It followa, t 11, t t t w1 th n "optimum ing", or ae.ller, ahould 

,ai1 bl tor quantitative plankion 110rk. 

Ver1ationa in t · te of hall1 oûld als:, terlally attect th r sult. 

In th export nt w date all haula were md at the un1rom rate ot 165 tt. 

pœ- minute oi- 2. 75 tt. r • nd. 

11 baul DBde to the time of thie ~eport • re teken vert1celly. The 

di te.no t.hro~ 1ch t net waa laul d as asured by mtter. 

tigur d. the 1na1de diam. · r ot the tront ring of th oone, the ,ol Cil 

th wlil:14 r o'f' wa r out out bJ' th Ofeni to th net duri n lt s ul. la 

aily de ermin d. Cœpe.i-1 eon d r ault • JJ119.d by c alculati~ th el" ot 

cubic o tilll8ter of' ttled lankton r allon of :t r in ihe oolut111 out out 

by the o ni of th net. 
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0 aive ule e under id 1 oon41tiou (t.e., •• n iy 

1denti obtai ea in tbe eee) wt eduàl a et on in th 

() th t ually 1 si or por 

lon «>lwnn until 21 Thi• 1ncU-

te t t gf.v1n tton ot t e w t r in • 

ot1on or t e 1 e or t op n1n va the ount 

p l' t wat 1n th 1er l • o tot l unt or on a, 

ot oou a • duced. 

In des18J11ng a net to met all oondi tion , i:artioul rly e t oœoentra-

t1ons of the tin r plenkton ? ganiema, it would b dv1sable to • t o eni 

a little ana.1.1 r then the optimum aize in order to give an dditional. t otor 

of tety. 

For turther et ronce, the volume r yard ln lsigth of oylinders of 

varlou dlmœt r tollowa: 

Volume per yard 
1ameter of Le5'h 

24 in, 48.70 gal.* 

12 .. 14. 67.S" 

10 ft 10 . 19 il 

' • 8. 66 ft 

8 .. - 6 • .52 il 

7 " .. ,, • 
6 tt J . 67 .. 
* Vol e 1e I 8l"ial gallons. 

All baula ot aoh aer1 a were de in on location, am. u.nder «>D11tlona 

ae neeli.y unitom a they 11111 r 1n et on:, one place dlul t l'iod ot th• 

heu.la. 
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The fi et that ùntform. eondi ttons are practioally iml)OsstblA to ootain 

1s œply illustr ted by the reeults or tm hall.a :ttnde on A.Uguat 2:,rd . All 

tha halls clf' this s rtes werë takan wn1la at srH.bor in the deepeat :i;,ort1on 

or e}Brtura 

t\• f -ollowa: 

No. ot Irs.u\ 

27 

28 

2, 
~ 

41 

, nit nll were trom 30 yda. to the surtaoe. The resul s e.w 

9J!n1?a of Net tinto ot Raul Anlount ot l>l.anktO!l 

24 1n. 9:.59 A, • 210 o.c. 

.. 10:0.5 Il 200 .. 
tt 10,10 tl 28.5 .. 
" 11:46 11: 288 ft 

.. 11:so 284 " 

128 1n. 10:)l A-. • 26,5 c.o . 
,. 101:36 .. 292 " 
.. 10:41 " 200 " 
,, 10:,0 t 246 " 
" 10;,5.5 Tt 274 ff 

8 •tn. 11:15 tt 146 .. 
.. ll:2Q " 172 .. 
tt 11:2.5 .. 116 " 
tt ' ll:29 " 144 lt 

" 
, 11:,, .. 170 .. 

On acoount or euch vari tiona as just 1rtU.cat d all -tiœl ooœlusione 

regal'dille at:t'1o1ency ot Jty net bould be acoéptabl only when basad oa the 

reml.ts or a ver, gr at nutl!ber ot hèu.1 • 
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Reaulta ot t baule de dur.ing ttv. in.• $JD!Jler -tollow: 

Table I. 

Station I, Au t 19th. 

Distance of Baù Diameter or Or,niy otal ,Plankton Pl8.Jlktœ p er gal. 

400 - 0 7d1h 24 in. 420 c.o. .0179 o.o • 

do. 12 " ;500 tt • 0511 " 
do. 8 .. 140 " .0.534 " 

400 - 25 yde. 12 in. 2, c.c. .004,54 c.c • 

do. 8 " 20 tt • 00818 " 

25 - O yda. 12 in. 68 o.c. .18;4 c.c. 

do. 8 • )4 If .2086 ,. 

'l' ble II. 

St tton I, AUB,l t 2lat. 

Distam• of Haul D1anete:r or Opentna 'l'otal PJ.enlcton Plankton per gal • 

400 - 0 :,da. 24 1n. 

do. 12 If 

do. 8 " 

25 - 0 yd.s. 24 in. 

do. 12 " 
do. 8 " 

400 - 2S yda. 12 in. 

do. 8 " 

49, 

22, 

" 
.. 

390 c.o. 

470 11 

215 " 

2' c.o. 

' 14 " 

• 0126 o.c. 

.08.50 tt 

.0878 " 

.26.58 o.c. 

1.2817 " 

1.3190 " 

.0052 o.o. 

.0057 " 
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Table III. 

nera ture Bay , August 2 )rt. 

All hauls )0 yds. to a u1•fnce. All figures in eolumns 2 and .) are 

avera oa of five heula. 

t>1mœter of o~ntng 

24 tn. 

12 " 

8 rt 

'l'abkt IV. 

'l'ote.l Plankton 

26S c.o. 

l}S " 

1,0 " 

Departura Bay, se»tenmer 10th. 

Plankton J!r gal. 

.1.507 o.c. 

.;ao, " 

.7670 " 

All haul!! 40 ye.rda, to u.rfeoe. Figuras g1ven tor total plMktôn are 

tor f1ve combtœd ula. Fi.sur s in right-hmd· œlumn are eYèrage~ 

ot tœ t1ve haule. 

D1ametei- of Opm1y 

24 in. 

12 " 

10 tt 

9 If 

8 " 

7 " 

6 " 

Total Pla nkton. 

:52 o. c. 

40 " 

:,6 w 

27 "' 

26 " 

22 " 

16 " 

'Pla l'kton per, f&l . 

.0027 o. o. 

.01), • 

,0177 " 

.0161 " 

.0199 " 

.0220 tt 

.0'218 " 

The haula talun s eptembe:r 10th show a ver:, anell quanti 1iY ot plankton 

on aocount ot the toct ·the.t. th$ &\itmner maximum ot d:ie:\oms, Whtoh ooœtituted 

a greet p1"0p(>rt1on ot t e :rre-ri.ous hsuls, waa }8st. 
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Diataua pmctlœl.ly all ocour mer th; surf oe, certainly re" œou.rT1 

below 25 yards t st. lo,r tœ tUatom le.yer, the plankton organism• are 

te11&r and l.srger. lt tollows that below tha level or b.G diatom.s a net ,d.11 

et1'1c1ently handle a muoh gr ter volume ot water than when diatoms are preaent 

to c se ologgi , lt l()uld k et1'1c1 tly w1 th a Mlle lsrcer op n1ng, but 

if one ni,t ie 1io be oçe.blo ot meeting 11 the co di tions noountered, it muat 

be dae1 e4 to 

of diato th 

conditions tmpoaed by tb 

y be enooun te ed . 

test cono mtretii,n 

To g1 v reo.t r smounta ot plankton in r · tum tor tha laoor ~xpend in 
\ 

moki11 the b ula, it would s em ad.vis bl to use two stand rdized œta,- ona 

l~el or tho d,iatoma, 91q 

below 25 ya 

In Table I , !I, nt! III, Wben 24 in., 12 in~, and 8 in. opmiJ:88 ware 

uaed, the t uraa in the lest oolumn au 1Dl1œt d lb t the 8 in. openina aTe 

a muoh roat r quanti ty ot plankton r g8l.1on or wat ~ in tho oolumn out by the 

front ring d1d etther tœ 12 iii. a: the 24- in., (mt without e oone) open! • 

It tollo•d, then; thnt f'or thia net. the ount o t · a ter th t 1 t could oom- · 

pl t ly til ter w • · obably 1n the Yi obit.y or th& amount dmittad by an 8 in. 

op n1ng. 

or tb baula matte Séptec::ber 10th , a grea.ter ve.l"i&tJ or aone wae avail­

able. Although, as prav1oualy stated, the 8Wl1Zllll" neximum of iatoma waa put 

and the uant1 ty o~ planlct.on a amel.l, figures tn the r1f3]lt-hand ooluum ot 

Table IV indice.te t t thé opt1nnun o})8ni~ tor tbo n t was in tm vi.o1n1ty ot 

6 in. or 7 1n. 1n diemeter. 

To f\lrth ,r eok this, a .eat nwmer ot hau.la mould be de with oones 

ba'Ving o])enl12ga of y j in., 6 :ln,, 7 in.• md 8 in •. inside d18,llleter, atd a+ 



1 . 

- 10 -

a tima ,men dia toms are ll"OHll t in ere t abl.llldance. 

In ddi ·ion to the ro:regot.ng work with nEttw , a deep aea water and 

tlenkton bot tle wes deaie,s.ed. This dmce 1a ao plannad th t it oan be lowered 

toan7 desll" d dapth, a when the cloat d•vioe 1 released, a o.,lind r 12 

in., in d1 t rand 2.S ln. lo?lg droi;s rapldly, cuttillg out Q ten gal.Jon aample 

of w ter wi th ita contelned plankton in a trttotion of a eoond . Thtt eover 

tollows i ediately, am a canpletely eealed semple na.y be brœght to the 8\11'-, 

tac•. 

Til&re h been no opportunity-to thOl'Oughly test thie appar tua as yet. 

It 115 hoped and believed that 1t w111 prové satiste.ctory, and t t it wlll g1ve 

'fer-:/ accur te quontit tive eamples of plankton, so that it 1If!l1' be used as a 

atandard by hi h to oalibrate p DJcton n ta. 




