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ST 1' .Mt I7.iATI N F PLANKT 

by 
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Paoitic Biological St tion, Nanaimo. 

t the third l'an-Pecitio cienoe CongreH in Tokyo, 1926, Dr. 1lbert 

A Olemena, Dir otor of the Pacifie iologicel St tion, Manainx, • B.C., sib-:-

mi tte<l a paper with tb.e title: Su.ŒGstione a to the tan ardlzat1on of Plankton 

ethods. In this pe.per • Clemens auggests thot e. oanmitte.e oomposed ot repre-

entat1 vea of the vsrioua countri es mi ht develop a program and: "2. ecanmend 

standard metboda of prooedure, thet is, mi ht deeorlbe in detaU the kind or 

net Whieh sbould be use , the methoda to be used in collactin sam-pl s, and the 

prooedu~e to b tollowed in en.umerating etc." 

i:-ome o-r th e auggest1ons tia alreew.y bean o rr1 d out. The lack ot 

unU'ormity in the interœtional inv st1gat1ons being tel t T ry b dly, the Counee11 

P numun:s.t Inter-nat1onl :pour lfExploration de l el", et th council meeting held 

in J'uly 19.21, passed a reaolution regarding standard n t tor- qu ntitiat1ve 

plankton investi. ationa. An exact epec11'1c tion of thie net was to b turniehed 

by Mr, N lson ,µid circulatèd through the bureau. R-0•·v.tr, the s ifio tion had 

not app ared prior to the next meettn of the oouncil, in 1922, and th wae 

then passed f'llrther r solution which emong other it a, oha ed the len th or 

the ~1lt rin surt ce ot thff n~t trom thre8 t tw m.&t r,- in the inter t or 

economy. A more import nt at tem nt in th18 rosolution ie, thot thti nets ahall 

b Qtl1Ufaotured ot silk s1m11 r to thst ma.de by Je ~rs. Albert 1.dler ot Zur1ck, 

wi tzerln.nd. 

FiM mesh No. 25, 77 st an.da in 10 mm. 

Ooarae mesh No.;, 2; etrandm 1n 10 mm. 

/ 
J: oomplete spec1:t'1cat1on or the nets was J;ircni• ed tran Mr. Nelson' e band et an 
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early' date. Ow1ng to thé à th ot Mr. Nelson the epecitice.tion was neTer 

completed, m :tirst after the counoil meeting in Parie in Oc-mb r, 192J 

th re is really done soma work on it wh1oh resulta in the Publication 4• 

Oiroonst nce No. 84 (C.R. Ostan1"eld and P. Jespersen. Stan:lal'd Net tor . 

PlJmkton Oolleotione) publiehed in Oop hhagen 1n August, 1924. '.l'ht.a publica­

tion conta1u deeoriptiona or staniard n ts, one 1'or yertiœl ha>.ls e.td another 

for horizontal hmls, beaides there 1s a delilOription of a method tor the 

vertioe.l he:ul. Th1s 1s really the moet important part ot the pamphlet , ae it 

1a qUi te obviouffY that this mthod overoomee tbur ot the ti'ftl chi ft't objaotiona 

to vertical towneta Tiz: l . The et'tects or tbe rolling or the ship, wb.ioh in 

haavy eeaa cen be ao severe th t 1hey me.y- burst the net. 2. The 1rregulerity 

ot the apeed ot hauling, exoept in the case whero the net bas been clog6ed with 

Phaeocyst1s or 11ke crganiems, but this exception in 1tselt arercomea No. , 

objection, as 1t gbee a mel!lD. b.Y 1b.1ch to tell when th& net is olo ed and thue 

notiti the 1nveBt1gatox- tm t thia tumple cannot be ex>nsidered a true quanti-

tative representation of th t station. 4. en the ~t ie ologged it is aome-

times hauled out full ot water, e. frequent cause ot: bur ting. 

1a metboà s tiret described by the inventor N.J. Buchanan-Wollaston 

in hie: e:port of tbè Spaw,n1ng-Grounds ot the Pla.tee in the North Sea. (Bo d 

ot gr1culture end ll'ishel'ies. l!'ish r:, Investigation'• <'!eries II , Vol. II, No. 

•• 1914). The aame description is leter quoted in ertens::, in the tion d 

Publication de Circonstanoe No. 84, wb.er fore I shall not here go 1nto turthor 

deta1l. 

The Oounseil pnmonent 1ntermt1onal œd thus done 1ts ehare to rds 

the Poaa1b111ty ot comparing quantitative plankton investJ.g tiona perrorme in 

d1 fferent places by d1 t'f'erent 1.nveetigatore, 1:nt the, d id not tou,h the problan 

wheth r the lanlrton net in 1te 11" waa autticiently ett1cient to be complet ly 
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rel.1 ble. 

One ehould thtnk thet the excellent worka ot Hensen, Lob.mann, J.pl!ttein 

nd seTenù othere bad dealt with this iroblci to euch a degree that 1t m1e]lt 

be possible to oel.culattt the exact number of planktan organilSU in any volume 

ot we.ter trom aey depthe Just by o,unting a few 11am.plee am then tor the i-est 

use some tables, but 1n apite or all the matbamatica these 1mest1gatora 

aucoeedad in putting into the plankton methods it 1s still a Tet'Y uncert in 

task to campute tbe number or crganiems in relation t o tha ,olume of water. 

As a tter of tact, so uncertain that, unl ss the number show rsnarlœblr big 

dittorances, no 1tweat1gator dare builcl anything defini te upon suoh t'1guree. 

Bad Ben en he.d the objeot or :rindi ng wh t factcre influence thf number ot 

Coccolithophor , insteod of calculattng the numbar of ttsh s s in the orth 

Sea, 1t is possible tbat w1th hia reFtt skill as ftn inv stige.tor am thema-

tlcian he woul.A h ve to,md the way t brOUgh ftl.l t œ o bataclès the mëd rn qu nt1-

tat1 v plankton inv stigation 1a t'ighting against. The st important of which 

ie the uncertointy in regard to th etti oienoy ot the net uaed. 

l:te11Sen g1Ye , in hie ' tb.ocl.1k d r Untersud:lungen b e1 der Plankton 

h'pedit1 n" a thecry tor the e:rr.toteney ot neta, whtch e commenta rurther 

u,oit 1n h1a :rollowin worka ( a Leban 1m Oz•an ne.ch 7..ahlungen seiner ewohner; 

Ueber die quantitatiin 13est1mm:tlllfJ der kl•in•r n Planktonorgani iD1811 und ueber 

den 1a onalzu mi ttelst ge ignerter Netztormen; N oht z u der Arbei t ue ber 

di quantitative Untersuœun dor kleineren Plmktonorganismen; and zur 

11'eetstellung der Unregelma\saigkeiten in der Vertellung der Planktonten. First 

1n the last one, published in 1912 sevent en yee.rs tter he bad started h1a 
1 

planlcton inveoti attone, dœs he begin to see tl!lt t equal distribution of 

the plankton which he o. t tiret 10 glaUy had i,resumed d1d not exist at all. 
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A.lao tohmann produoes bis big works on the sanie ub ject: Ueber des 

I"isohen mit Netzeu eus Muller aze No. 20 zu dem zweoke q.iant1tativer Unter­

suchungen d r Auttr1eba, e.nd Neue Untersuchungen ueber den Reiohtum daa 

oer s an Pl.ankton und ueber die lh'mlohbarkeit der ver chiedenen li' toden. 

lCçecially th latter bas a Te?Y good discussion on the pro et oont a for 

tha di rterent ethods or obtain.ing plankton semples. Noteworthy 1 

herein am thot the 110urces or error whioh O.A. Kotbid obJected ao mch. to 

in hie "Note in. ciem (N.s. Vol. VI, PP• 829-832. On 80ln8 important sources 

of' error in the Plankton thod) • also ap-ply to marine pl.onkton, wh '.Ctfore he 

uses a pump to obtain lmown volumes ot water t'ran known depths. 

This method whioh tint was introdlloed by o. , otoid (Plantton tudiee. 

I. Methoda and appa.ratus tn llSe et the B1olog1cal îl!Xp riment Station or the 

University ot Illinoie, Büll. Illinois tate Lab. Nat. Rist. Vol. v). a man.y 

advant es. b t for use in deeper ater 1t 1e rA1:her 'Prohibi tiTe as the l:landling 

ot auoh a long hose 1s very . dift.1 ault. The main rees,n tor introducing thb 

method wae the wiah to d)te.in quantitative aam,ples ot tbe nanoplankton, that 

part or the plankton that will pass throu@tl the mnhes ot n crdine:iy plankton 

net. The question 1tsel:t': Row to get all the l)lenkton pres~nt in a oertain 

volume f' water. ll'le bfen diacues d ov rend O'Ver gain in the lit retur-e. Ot 

course 1t is ot utmost imPortanoe when dealing w11h the total productiTity ot 

the ocean, but the moder~ pla.nkton 1nnustigat1 on ia more intere ted in the re­

lation between certain speoiea ot p.].enkton organisna and 1he1r 'svironm.ental 

tac ore, suah as s l1ntty, ccnoentntion of nirate, silice. etc. 1 and the 

relative smell am.ount ot nenoplankton lost through the ni ts œy ther fore b 

cons1d red ot less importance. 

'l'b.e problem ot the plankù>n.methoda s regard, tn Paé1t1o hàs lately 
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been de t wi th by ~ numbar or im'aeti tors. Most ot the work bas been 

dollS by the Roripps Institution or the Univereify of Californie. t the 

third Pan Pao1tic Soience Congrese 1n 1926 Protesecr W.'E. Allen or thia 

1net1 tut1 on gave a paper on the Investi t1 one on the Phytoplankton 1n the 

Paoitic Ooean 1n wbioh ha ver, thoroughly disousead tb rk hitherto done, 

the methode used tor 1t, and le.s"tly the reeults, epeoially as foundationa 

for turther W)rk. Aa a lb.ole this sumœrs exper.lmante meke e.gree w1 t hia 

opiniona exoept regard1Dg the preeervat1on of plankton eamplèa :ror quantitative 

worlc, which point I ahall desl with more in data.il e.t that rt ot the r port. 

Th& le.test work b7 th aame au thor 1 t o be ibund 1n tœ lletin of 'the 

Scripps Institution of Oce nogre.pbf, La J'olla, Califomia. T chn1a 1 iea 

Vol. 2, No. ' (Berkeley 193>) ttMethoda in quent1tat1va researoh on rine 

Mioroplankton". It 1s a compe.ri aon ot ser1 s ot catch s treated efter dt fi' rent 

ma n&:ra, and his conclusions confhm the results ot sev rtû 9thar inveat1gatora. 

It is, however, r grett ble that he does not giv a .more reserved et t nt in 

the tir t part ot h1s conal.uaion: "The study o'! thes ser1ea shows pos1t1vely 

that Jio ethod ar rapid tlltration (such as th t throllgh No. 2.5 silk) can give 

' 
dependable resu.l ts in qu.nnt1tat1Te inn ti si.tioné ot the amaller d.iatoms and 

dinotlagelletes, especially in ,ertods ot slight awnd,u,ce"• It 1a r1ght th t 

80 f cr no methoà. hes been tound, but 1 t 1a rq b lief tha t it ould be J)Ossible 

to design .a oentr11bge for the.t 110rk with just aa high an etficiency a• the 

oentrit"Ug a now "° oommOJ1ly 1n use tor tnilk-eeparating or claritying. The 

in ditterence ie thet in th1 case 1 t is the sedirœnt tha t 1s the imponnnt 

part. Therei"ore, the type ot centri~es alreaey trled out far this p.irpose 

haa been enti ely unsui ted. for this k:1:z:d of 110rk. Their e;reat number or dises 

aad plo.te spread the sedimm t oTer such a big and, for the main ]';llrt, dit-
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fioul tly accesei ble surface tbat , a Hhou~ eTen one hundred pe r e ent ma,r be 

-detained in the :parator b wl, it is VO"t"f' quest1onable b4' memy par aett the 

investivator wUl be able to reoover trom the bowl. 

0 ncey J'Uday in hie: "A 1h1rd report on L1Jimolq:1cel App re.tue" 

ans21otions ot the '1soone1 Ac demy of Sciences, Arts, am Lattera, Vol. 

XXII, 1926, gives description or a sœll cen.tri:tu with no disce at e.ll. 

The capaci ty or it ia untbubtedly too amall to be or ony value :f'or riM work, 

but it• bowl r cella tome te bowl ot the sharpless separator, and 111.1 opinion 

1B t t th !l"e may lay an solution or the pr bl in thie p oulhr discles type 

ot l!!eparAtor. 

The eJll)eriment e duripg 1be 8UllE'lflr of 1931 fell in three part-s. 

l. C teriaon between plankton œt nd a plankton bUoke~ in order to tind the 

etn. o1enoy or the net. 

2. Oomparia;,n betwee the common oentclt'uge method tar me.suri the volume 

ot plankton am the d1aple.oeimnt method e.s developed by • I.P. J" cobeen. 

:,. A tudy of the intluence or d 11'1'erent preeervativea on the sema semple ot 

plenkton. 

1. OœtJ!::deon between. pl,ankton net ant! plenkton bucke~ 

The net uaed 'fll!ls a oloei~ net ot the tyl)e deeottibed by o. Jway 1n 

ttLimnolo ical Apparatus" (Trenaaot1ona or the isoonsin A.cademy of scienoea, 

Arts, end Lotters, Vol . XVIII• PartII). The dimensions .or 1 t wer oa f'ollows . 

Diameter ot snall :d ng ;o am., ot large ring 45 cm. , length of sit1e ot the 

si rtin cone 84 cm. Tot 1 e11't1ng e. ea wb.en aeoount 1s taken ot the soama and 

the tour 1f1.ndows in the blcket .5466 square cmtimters. Arn ot opening 706 . 8.5 

equare cm. Sitting 1œterial Rolting S1lk No . 25. 
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The plan.kton btcket ueed wea the one oonstru.cted after the , eaign 

of lfr. t.L. Bolton. The oapaoi ty ot it was t n im1Brial allons. 

e to som neoessary alt&re.tione tn tht{oloelng mecœnisn ot the bucket 

it wes 1 poas1 ble to obtain the es1red eempl a unttl shortly before I d to 

leave for the Univers! ty. However, ·r &1oeeeded 1n tting tour good s ries 

trom one et t:ion, ta.ken as soon alter es.ch other es th c 1rctilll8tsnce, that the 

seme winch ba.d to be used to-r bath net and buoket, would allow. The weather 

wae r th r Nugh whioh :t'orced us to tBke :thè series just outslde the Dodd.' a 

Nerro•• insteâd ot, ee intenaed, at st ti on :, ; • 

The tirst series was ta.ken with the net, w11h the ord1nary routine for 

plenkton semples for tJJ.antit tive pirposee. 1rst trœ 50 - 30 meter, then tran 

JO - 20, 20-10, 10-6, 6-4, 4-2, 2-1, nd fro l mater to the surf ce. The 

second s. ri s was taken with tbe meket, wbich wea lowered to the depth or one 

mater, two meters, am eo on, a. semple tran eaeh ter until the a8lll.ple tram 

ten ete s ahowed sœh a little amount of' pl.ankton thot it wa obv1ous tbat 1t 

would be 1tnpoês1ble to meaaure the volume ot 1 t. The water rrom the bloki t 

wa sift d tbrough a small net ot Bolting 81lk o. 2.5, and the pl.ankton 

~ediately :preserv 4 by edding 10 co of .o. plenkton pr servative. 'l'he third 

seriea we elso teken with t buclœt ncl as eoon a:s possible sfter th second. 

The tou th series ns taken. with th œt. 

volume ot tm thus obtalned smnples wer standerdised to 168 oc and 

l.S oc of ch eentrituged. until the volume ot plankton âlowed to be constant. 

The result of this Tolume detem1na.t1on are given in the tollowing teble. 



• l 2 l .. 2 6 7 8 ' 10 metrea 

Ser. I 6.2 3.; 2 • .5 2 • .5 ;.o 

Ser. II 2 • .s 2.0 2.0 1.0 1.6 1., 1.0 1.0 .8 -? , 
Ser. III 2 • .s 2.0 1.8 1.0 1.e 1.3 ., ? . ? ? ? 

sr. IV 7.; 4 • .5 ;.; ;.o 2 • .5 

It we out or the.se f'iguree oompute the Tolurœ or plankton in on aub1o 

me er or ater we et the tollowin re&lte 

Cubi c o timet r or lankton in one ou bic t r or water. 

Depth er. I Ser. II Ser. III er. IV 

1-• 9.824 .54.399 .54.399 u.as; 

2-1 ;.;46 49.;.39 46.761 7.1;0 

4-2 1.981 37 .823 37.823 2.773 

64 1.981 ;2.070 32.892 2.376 

10-6 1.188 ' ? 0.968 

CO 
ïo 

Theee ti UnJe lhow the avere • plankton content for the giTen epth. .,or 

the e ri a t8ken w1 th the net the ,olume ot the water 1a taken ee the 1 ngth of 

the he.wl t1mea the er or the net openin Oa:npe.rison ot the fi res :tor the 

net wit the oorreepond1ng tigures !'o the bucket, the ,olume of whioh 1s 1mmm 

with oerteinty to b tan gallons, abowa th t the :tticienoy ot the ne 1s Tery 

Tari ble. It oes e bi 11s 011. 18i rut th! seema to be t xoeption nd the 

avera e ta aomewbare around loj. 
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Henaen' net coeffloie t wb.en oolaula.ted tor th sa s net to 

oa. o.;u, ·wh1ch ia in oontormity ,rith what other 1nveatigntora have calœlated 

tor n t of' aimiler dimenaiona rut oert inly not with t e.ctual re1Ulta. 

Thes , on the oth r land, ooinoide Tery ••11 with the resulta ob'\ained by 

C.A. Ko:toid as ·publ il!lhed in hie •On 10 e import nt ource or 

Plankton Method)( cience. N.s. Vol. VI, p. 829-832; 1897). 

cr in thé 

Theee •~ri nts are not the tir t experiment a tri 1h pl nkton bucketa 

done tor the iolorical r. jkov uaed to hie Jasper Park 

lek:es i11Te t1 etiona a aelt-cloein bucket of a mewb. t difterent design, 

whicil he deacrlbea in " çorts cm th J aper Park La.k a investi ationa 192.5-26 

VII. A nuit, ot the planlcton. ( Oontri buti ona t o Can <Uan Biolo am J'isheriee . 

ew fier. ol. IV, 1929). It oruld bave béen desir ble to oœnpe thia type or 

plenkton buolœt with the one of Mr. Bolton•• design, but owing to nr. BajkOT'• 

e.beeno tré>m innip it haa be n 1 OHible for me to obta1n a mo deta1led 

desoription in tima tor thia report. 

2. Compariaon between t be oammon c en trit'u.ge m.ethod ot m•auring the 
TOlum of plankton am the diapl O«llent method a d_.eloped 1;,, Dr. 
I.P. :ro.oobeen. 

ile mtbig tor the lankton b.tclcet to et into ·pert et worki order 

I det rminad t 10lume <:J! plankton in a gre t numbe of • pl 111 order to 

obtsin a certain mutine 1n this rocedure, ao a to aeoertain tbat no error 

due to tbo h!lndling ar the centri~e ahould spoil the x rimenta. Dul"in 

this work I tound that in mmy co es it w a 1 osaible to reed thei Tolume ot 

the plahkton a• 1t wae le a than the smtùlest di "f1. aion on the graduates ua d 

far the centrU'uging, these being calib ted only 1nt.o one tenth or a cc and 

the 1111ount of plankton in tiftaen oo ot emnple Teey often be1ng far L sa the 
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that. It lAy theretore nesr to think ot thé pos,1 b111ty ot another -method 

to~ meaStlring ot tbe l)lankton volu.me m, when I in my 1>erueing ot the l1teJ"S.­

ture on plankton rœthods omae upon I.P. Jacobsen am ove Pa.il.sen: A new 

appe.ratua far measurin tb volume of plankton esnpleé by displaoermnt. 

(Meddel leerfl"a Kommisionan tor Havunders elser. erie Pl.ankton .• Bind I, No. 

11 1 Oopenhagen 1912). I round 1t neoeHa:ey to t17 this methoa. ta order to 

make sure whether 1 t was botter the.n tbe usual. method or not. At tiret I 

euutembled an a.pparatus aa described b1 'Dr. I.P. Jacobsen, but I tound thet 1t 

fts not quite as practicàl •• it could be, and, more important, that the mmy 
rubber connections were a bad source of error which should b& avolded. I 

th&reto.1'8 :tused all connections and at the aeme time added a simple d vice tor 

refillb1g the apµ1ratus am thus speed the proced'ure somewhat up. The new 

Tersion ot the appe.ratus is ahown in the figure. 

The pr1no1ple ot the measir.l ng by th1s ap:p!lretua 1a: A hardened ie.per 

tilter ie placed 1n the tunnGl. and tho stopcocke are turned so as to allow the 

measur1ng llqutd to fl°" into the tunnel and t111 1t right up t1ll tbe opening 

. ot the tpout, which 1s on the highest edge of the :tunnel. just when the 11~14 

1• about to overtlow the etopoock e.t the f\1nnel 1s oloaed, and the point wbere 

the surt ee ot the lfquid stops 1n the meamrlng tube 1a notéd. 
/ 

The apparatua 

is then re:N.lled, wbile the 11~1d il, drawn orr trom. t be t'ilter by means ot 

the suotion p.nnp. This is reJ9ated severnl t1mes until the point where the 

l1quid stops is constl!llt. Thia poins ie then the zero point tor that f1lter . 

aw a oert 1n amount or aJall11lJ>le, alresdy made up to the standard volume , ia 

f1ltere4 through the tilt r, the plenkton wtll remain tn the ftlter and when 

the meaaurlng liquid a.gain is allowed to tlow into tœ tunnel and age.in etopl)ed 

Just when. 1t is about to flow over, 1 t w1ll this ti_me have a higher level 1n the 

measurlng tu •• The di tterence between tœ zero point and th1e new level equals 
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the volum ot the plankton. For the determination of tœ zero point the 

apl)8r tus w a t'ound to wcrk 111 Ul en exactn ss ot one one hundredth ot one 

oo., but with tœ plankton in the tilt r it was otten ditt.l.oult to r ch the 

881118 pc,int or dryne , and the error in this c s 1e met 11 ly twice aa 
1 

big. The adhesion ot the meuuring 11qu1d to the walla at the bulb and the 

measil"ing tube akee 1t nace aary- to leave tœ ap retus ror abc,it t'ive minutes 

beto:re re ding. 

At t1rst d1st111 d water was used as the meaaur1ng lig.iid, but it proved 

tbat it was neerly impossible to g t rid or all the air bubblea whioh would be 

in the plankton, wheretore it •e necesaary to cil.an to ale ob.ol. Dr. I.P. 

1acobeen records the sane experience trcm hia 1'Drk with the :ppiratus. 

It 1s poasi le to uae the same tilter for three cr four plee ei ther, 

11' th plankton 1s to be wei éd al 110, by rined.ng tœ tilter very oeretully for 

aeh 4etermiœt1on or, it the 1e no uae ror tœ eample, juat by ta.king 

the new readin as the zero -point tor the next deternd.nat ion. When e filter 

hna been u ed for so Ume 1t beoo ea too ciosa to be used wi 1h advantage, 

a the til tration takes too long t1 e. 

e acan nyin , nve gra.pbs ahow the relations ot tœ volwœs :f'ound by 

this methoèl to th ose towx'i by tbe ordiM:ry c 911t rit'uge method. 

In the tour of t eeriee Rlso t weig t or the plankton was determined 

atter dryi11g to oonaten t wei ght at a ump,r tu re ot 100 to 10.S degraea centi­

grade. 

SeTeral. mare aeries wre mee.sired, but in many oaaas it w s 1.bum that 

the plankton content aa too poor to be observ d with o.~ d egree of exaotneaa; 

a nUlJlb r of the smnplea were meal!llred be1'ora it was :!bw:id out how seTer the 

errors due to the rt.t> ber oonnectione were. Art it waa :!bund out, theae, ot 
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oourae, oould not be ueed for compari son. 

Considering the tl. 1nvolved in the zeropoint Aetemination m the 

inexactness that neoetJearily alweya will b due to the ligiid reta1:œd in the 

plankton by capillary attraction, 1 t 1a ver., doubttul wh&tber thie ethod has 

any- adventa es at all to the ordinary method. Thé amount of fluid retained 

by th& cepi'llaq attraction ,dll vary w1th the type ot )>la:nkton am a ssnple 

ot Obaetooeras will theretore se le.~ger tœn a semple ot Ooacinodiscua even 

U' th y re or exaatly tbe some volume. The e i a tb e cas in t centrifllge 

ethod s the long a-p1œa Will ll"event the Chaetooeraa from being paclœd a 

cloeely to ther es the Coaoinod.1 eue. 

3. 1' atudy of the influence of different preoervotive on the aam 
aampl ot ple.nkton. 

The Pl"•serTation of 1he 88111ple ils a :gart or the plankton problan that 

by moet or the euthors deeli 1Jith plankton m thois aeems to be regarded as 

rather un1mportant. A tew llnas, 1t .eything at ail, is all they give to it. 

Natur lly it l'OUld be the ideal to etudy the living Sf':lllple, but the great 

number of saq,lea necess ry rœ:: a aeries fran a single et&tt.on· eliminates thia 

posai bili ty. 

H •• G"rin gives a promising title for his ~bl.1cat1on de Circonstance 

No. 62. "l>reaerv t ion ot' sfmple s 8lXl cp Bllt 1t a ti ve detenn ination of the planlc­

ton", but th aontent o:f this 111bl1cati n i s only a mentioning or the tact 

t t for orgenbms w1 th a akele ton ar. o ale 1 wn carbo:na te tus e. g. ooccol1 tho­

:phcr 1d.ae it is no good to use a :gnoeservativo containing any aaid, as th1a 

di eaolv&e the akeleton, but neTerthele ss h es 1b um t œ. t l'lcuningé luti on 

wss an excellent pree~ative and vory mdl. to be reoOlllYlended. The r st of 

the work 1a en enurœr tion ot the or nisms :f'oum 1n a nunt>er a!' samplea. 
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Pro r. W. • AUG n in hia :i:,a p,r on In.v esti t1 ona on Phyto p lankt on 1 n 

the P ci:f'ie Oceen just iœntione tœt: "Formaldehyde 1s the best :t;resenattve 

for general purposee both tor oonTemenae end ~ell enoe ot ireservat1on. 

Ho ver. :tornaldehyde bas axactly the s e bad ettect on 11m.e JB,rticlee 

as acids h ve, i t . dissolves 1hem.. Beeides the exoallence of Jl"8serv: tion, 

aometimes, 1s not ·qui te a excellent as it mi ht be wantèd. The t endency tor 

polymeris tion in rorrmld l!hyde nay arten result in solution muon weaker than 

eXJ.)8oted end a cor:respœdingly poorer Jreservation. The eolution of lime par­

tiales eSJ.l be }l"evented to a certain extent by adding aome weak neutralizer ee 

•• • 80d1um borate but the wel!lken ing 1a lerd to check e.ven in the aerknas • 

1or most br th!t Phytoplankton it ha.a been round tœt the B. O. ixative 

ia an e:xcellenti presarTatbe. The organiams are toum to be in a vary good 

atate of -preser-v tion, During m;y wo:r-k on vOl\UIJê da~e:mtination it occurrod to m.e, 

howeTer, that the tix tive contains a high paroen t of alo ohol, th1ch poas1bly 

m ht expell water from. the crr,en tsms ani th.us cause Il ohange of the volume. 

In arder to et e. 11 ttle light on this prd> le I collected a big semple ot aur:raae 

plankt.on, asUred t1rst the volume of plan.ktoh in the living ample. d1v14e4 

the rP.st into tbree equal p;1rta and t'i:xed one with oommon tarmoddeby'de, the 

second with 'Fl.eminin ts -,1ution, and the third with B.O. Fixativ , betng caretul 

that the 88Il'le valu.rie of fixative was uaed tor ch part of the 811tple. Im­

medietaly after the fixation the vol:ume wa.a age.in dete-rmiœd, the reaulta were 

as tollow s: 

living 

cc. ot plankton in 1; oc 

ll'ormol 

2.0 

Fized b;y 
Flenmingt 

1.8 

B.o. 

1.8 

The oc:tu l figure tound tor the living p.le.nkton waa 2. 8, but as add1 tion of the 

f'ixatives reduced the plankton ooneentration in the se.mplee I bave reduce this 

figure tor the living sample accordingly. 
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The' srunple were then lett for a time, approximately thrae weeks, and 

the volume then ae,dn detenniœd. 'l'he resu.lt this t1me mde m believe that 

I had failed to shnke t ~ mm:ples thoroughly enousi a::t"tê:r the long stendtn , , 

I used all the reet o.r the Sllllples, exnetly 75 cc or ; :x 15 far ae.ch. 

The r sult a were: 

Fcœmallii 
ll'lfJl1lll1:ng 
B. C. 

Volume 1n oc ot plankton flxed by 

1. 1 
1 • .5 
1 • .5 

o., 
1 • .5 1., 

· Anothêr semple treated in the sa WB'f did Mt show su<b a bad resw.t: 

Volume t.resb 1 b:ed 
af'ter t ht'ée waeks 

Fonnalin 
2. 4 
2. 2 

B. C. 
2.25' 
1.9 

.Altogeth&r this experiment sho118 that thare is here a prcblem llhieh 

imlet be oonsid red in the tuture quantitative plB11kton investigations. 

OONottTSI ONs. 

l. The expn~.œntal detenn1nat1on ot the ettie!eucy ot plankton nt 

llho the t tbe net can œrdly be relied upon for aey quentit tive tnvestie,a­

t1ons of the microplankton. 

2. The eomrnon l!lethod ot deteimining the volume or p.h>.nkt on by eena 

of aett11ng in gra~ted tubes e,a,osed to centri tugal foroe 1s to be preterred 

to th much more ela.borate methOtl by displecem.ent. 

?5• As the OCl:lnOn centr11'.'uge method 1a now 1t is not always 1t 1 

aattsractory. Veey 11k ly thie could be hol.ped by uaing the raduatea 
l 

esp cially- ad pted 1'0r b cteriol ical purpose, 1th the one ce at the bottom 



- 17 -

div1de in o on one hundredth or ane oc. tar ~l• whe.re tœ plankton ia 

leas abu ant. 

4. There is conaiderable proble in the ehrinkage ·or the volume 

ot thô lanlc:ton dur.lng timtion by different t'ixat1~ agent • • 'l'his prd>lelll 
' 

ougb.t to b solTed es eoon e. possible. 


