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OUr 'kflowladp r&gal"dtng the t~ton ~ 4etennine \.he bio.­

lop~l JU'od~:u~U.v1ty 1-n lalm4 t~QttH"1t 111 v~ry i'lle.Oillplete. Conaide.-able 

lnfotmat$oU "l;ardiQi t ,ke· Al4U..rnwhip:t. b:~t:vre~n the th&.Nal ad. C.ld.Cal 

aapcrtct• :of a.tra.tit$.e.atl:.afl 1:a la.k$a has b'eerme n~il~l• ~ the: ,pa•t 

th1ny ye.a~e oi!' a.o, JJalll$l,f thn>.ug& th~ wori: ·doa• by A. 'lhl~ 

(1?24 ant .bl$ aohonl• &t; well :a$ by a. uu•aber o,f oth1fi" •~rkel"a • RVt.illetl' 

(lf$1),.·Al•t•-rNI'I (l,t-1'), -•....._ u,.,. Bitg:t ... lt~lay (1927).• ,. 

•wli!Oil j .1l&t a :fe'l• · l:l 1• alfJo ell ~a:uiar:d~ at lhe preaent Qat.. 

1-h$ ••I!JllaldlJ.i7 of rtlltrl$11·· in ·the w~ter u on• or t:h,e th:u~1•i•• 

td'tor. wtdcb 4atet:rd~• tho· biolo~C81. pl"();duetti1':10, at lib• -.Yirol1.ment . 

t~a: tnia respect_.. ther$\ ;La (:onB.lde-i"&blO! sitd.lPl'ity betwe~a thee e:onditiou,. 

o.~ss:rted .iD. $o·ils and those in la:ktr water. 

Our lmouledge is tnttch lea --pl&te., ·bowe¥et"• \lith r-ee.-peet to 

tbe fate of th• ttb..Ucal bl~ts ~·or~~ted ~- tll~ bodies ·td the 

¥)'bytopls.filktoa $'tld $O.Qplemtt~ de"Plo~d ln the leta watere.. The: wor• 

.of Bi.J'1• tU~a 1u4~y and tbeir tollowera .gate U$ d&tailed infornmtioa 

-em t.h$ cnemiof:ll :e.oJJpo~d..tion. af pleudtto.n. org~em. ~- a number of la.ke-e 

in fis.oo.n:ab. other worka~e p.rovicte'Ci ue with eWlar into.nxa tiOJI ·Oil 

the ,cbe~cal #cGmposi.'UOJl ctf urine pl.a:nkto~• futtl'1e~r-., ia t'eeu* 

year&. ·eonBi.!i~ble ntt-anbioA h~..a bee-A aJ.••n to the pf'O:eesses o.r 4&"'· 

cm~~pouti• ill m.at-in.e plmxkton. lllr.td t~ the ml•rohiolop~el a;tiYlt• 

t"el«led tt>. tboee proee'SSe•·· Jluch less to tno·•n in this t>e#P:~t ·oa 

-c'OmU.:Uou in t.he fr•ah W'a-"·* anriroam$ttt . Dec$y1ns ·orgwe• aad t._ 

- l .• 
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tn the ae'Qo~Dd t ype .ot lake. bov:evor., incomp.letean&r~i,lf.-.atioa. 

ot' decaying otganiOVUl pt>odue:&d t n t be l.aka J-a:Olllta in a slow atld 

continuou.a a:ee.tn!tlllt:rt i ob, of min~ra ls i.n t !'le lnko aadimetlta1 s o that, 

Ul¥loss a const ant and c.on~ideraole .auppl y tt'bf'!l tho :eurroul14ing:l ls 

fl:Vaila.ble,. biologieal prodt,letivitJ w1ll have t o daQr&as.e· in tha 

CQ\U'SO ot the fea;t~ b-cc;atUJfl ot depletion .of UUtritmts. 'fhi~ t,iepletiots, 

bt cotn•aa., rdll affe-et the prQ.d.uet1v1ty. '!h& •P.Ut:rion:ts att~cted if.l 

tho .flf'd. pl&ce uill :Qe thoae b:t:oh vwro neQnat to the mn~l 

~ :rat• f'>f de®J.ipDflit!.oll of or~c; m.atorittl 1· lak4e :t.s., 

tbal*at'ore f ftm-dauetttall,y on,e of b#lfloa,t.•l ncfucti.dt'J nt:td D:boul.tl 

b:e oonaidere.A tit tlle pre·s.enl as one of the mo&t 1S1po-rtant. p~le.u 

to be t a\tUtti tn l!t!m.oloW•· 

l$ Spit& :of ita· tmporit:Ut¢:e 'fery U.ttl:e lctonnatto.tl ha& beeiJ 

gathero4 oa t~ ~i"(Hrot:~s&>• 1n¥O>lvea ln ·tile minehli~ttti():n, ot or,,.aJl.:tc. 

aatiet" iu l.ak$$ ntJd on: tllo · env!~nmoot.,_ c·t>ndii~Qnl' v;hkh aff~~t 

thet!re :pt-0~$lit:Et&:th fbe. uport~e O:t· U .1 $ 1'$'0'bl$111: :bae be:eA rtacosni.ed: 

\>J oa nmttbar ol olhet" . orit~l's ,.., .BAwntmn: {l~l.. ':Lamitviat '(1924} •d· 

ltt 'he preseat eC:ddJ :Q a~t.-pl ,Jla.f!J be~ ma4& to app .~oach 

t.~ pr.Qble 'bt .f.Jll'es\'i:gat!n& ·qtmntl.ta.th'ely S.!lme of thG aubstatlce$. 

Jdcb are to.X"'flGf t .n the 40U~te· ot t:ke• d .eo~o:Jit:toa pf the ·Ot'~~ 

~•tri.t,u . Jtl iff •Yld.ent. that miMraU•ali;oJ; will .atafi. with thost 

~ubslab#fi• uicb !itl"8 o:t U'tle· O'heml-cal atallilitfi 'lbla if toll o-.Qtt 

by minorali.e:ntion or i~e 1\'lOl"e Blt~ble tompounA«f. Finally• aubst·aneets. 

lltghq r«st•tant to d~omp~Utitloa ~ia ia th~ aed1~nt ., flllbj.et;t«Jel 

I 
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._,.. 

chemists, g-eo.logi,sts aad ebElmiste &ueb. O$ Souei {1938la Odeo (.1919), 

Clam.e (1921 ana 1930) • ~nd Poton!a (1910 ) int£; r E!!st ;:cd in Ute :Composition 

intermediate or final products o:f the mi:nera:U.zaUon of the substan<:ea 

belone-il!rl~ to the first ~reup .. Such are humus subahnees like humic 



..,_t~aM~ .t ~~o-ae14e and. p:roteln•·• !&o lattar a"' toned anew by 

th~ blu~t~l'i.a :par<tielp-$ll:ng bt the de®.mpoaitiqa of the OJ"&flli• utter. 

T'l.li• 1m$' anv.eatigate.d ·~ Allpf.ar-,. Petars-on. tma luday (1934), Birge: 

(l,lt} ~nd We~lta (1944) •. 

In: ' hh im'Vsq,tigatiott. oaly a .;amall t.t.Umher ot· the a)).a'f'e 

$et'll1(ln$1 substanee.a w$J":& anuyz- b. add,itio• tOJ U1.e tJ~aount: o.! total 

cat•)an pretl-at.. Thia· i:nvestigatioa •• $up,po:rtea by a gran~ fo.r 

N· StiS'l'~h t:-e..,•1'9'e4 hf llT• 1- neetek:~tp.&r ~~ the !lesearlb (;m~.noil of 

OAtari:o . 

.. 
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M Jll't&Yioualy stated~ very little inlormatioll hae bee.n 

.gathere.~ o.n the p.rocesscs involved in tho mineral:batio~ ol OJI'S&Id.Q 

mattet· in lakes•. 

S~•ine·r ,an:Q Ueloche ( 1935) in t heit- .e.ttidy of lake muds foun4 

3'0 t.a 48% ol~ lhe tOct:al. orgatlic ·metter 1»ae lignin. fte pe.rcemtage ot 

carbo» in the li,gAill whi.c.b lla4 ~nclergonQ the least l;iecompositioa 

appl".Otn~he.4 the high value of 64%. 

&l'e~ruum and Wolla.ck (1,40) ~otki»g ~- tinsley ·Pon4 tau .. ~ 

ta.riatio:a$ bt lignin betliefl4 t .•J$ at a depth of 43 feet t.o 11·~ at -n 

depth nt ,30 fe:e~ . The· loss: o.u iiblUon. Via ' fou!l4 to range bet'f.!eell 

z.fl, .ad J,.f'JI. wUh l"es})aet tQ: the J;lt'e¥'iou$lf mettiioJ1ad depths. 'The $8 

sa~~te workvn inveatigat- the sediments of lakes ia :Indian Tibet anti. 

fotUld lii;Pin 'tSlU$'8 toangiflg ft()lt .l,. j;J tn 4 ..14$ O:f the dey seaitUent. 

In the seditllCcl'.fts of trout Lake., a.t.1alyseti by fwe:nhof-el., 

HeKel.v~, t~ols~ ":nd i'er:tq' {194,)-. tha tHt~» lipia 'Talu& 'W;;ls 23~2~ 

of the dl!'y, ed:imetit .. Tbe top ~t the co~ and he.nt'e the au·.rf>a,ce­

s$Q1mant contained. th~ least 'li:gnitl. 

http:Wolla.ck
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sa~tioa i 

toeat:ecl ill $ aouth·e~aterly .<ft~cti.o.n. 

dir:e~U.y o:ut from the 1tcltaater" U!Uv~.rsi ty B.iclo@l¢el 

Station {I,. .t:ig. 1}1 halt way 'b~t·w.een it and U.;t 

'Opposite' .s hore . The Q"el"B.gec wat~r depth waa 1.1 me.tera. 
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,$1tuate.Cl in a ues\.el'l)' dirsot$;oa,. Ju-.lJ•war b:etwetlb 

the southam end of Cockpit leland {III t1$ . 1) and f rineeas 

Point (l:v ., f.ia.. 1) • .Ur• avarago \tat-o~ :dGJ>tb wet 4. 4 meters . 
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LO¢ated. iJS e $OU·~····•JtlV 411"~4\iO'Ii fl"'Qll ~)l4 

wa•t·ern tl~P ot Bull* • PoUlt ( v ·• fi.l.• l)• hal.t•way betwe• 

the eouthwefJ.t $atk:CU'II ot the f~t'IM~ llaftlt'~i•uJ .eanal (.VI, tlg. 1) 
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ttnt i 1 {\!.~~ ·· · 

"r • FC•s!dUt} £. thv .);.tr:;c\4 t } . el,~f•:;, "'~'U t ( ·~lu~tl!ii i.tl ben.,. -~ 

Clf-;,lTol.J 0>!lC ddctl• (;o t:: . "'Ot, . ·>: i~ht tJt l.O~'*C • {01) 

t,::,l~bol ~~:t~ t;~i;ffr!" ·.. :in n $tl ol. » ·: r ·ood fill ;t·.Utt"~t.1Vi1lf t;::G.~oo ·l- h 

d.ieUllnd :t-;\t~P !Qt·o n Qttr; Ut ~-· flc· ·fie . .lou • Diotlllo;,1 ti;lJ' · · 

timQ 1::;:Ul:h hot >:·:ut r.. lit mJ. eU:-~uQi of tb.v tilt~t t.hu e~•n.tod ot 

.:.lfl,,"' lc r;.~Q · cie\t:..-tmacAJ by ory1~1. ot 105 c.. ~n4i lnt;Ua;omt,ion ~t ~00• 

• 1 Cft\libla. eontrJi~ lb~ t.'l;)t ri~~ Ulio.O'lubl a s·ot · t ( t-1- 111:-· .. 

t'!l."• • • 

,,'b ·· cci'ft.t rr.tt Q:t th ~- 11:l.e uibt.;bn;u:rr · (i)lubil ·· 111 !~ot t~" {F) 

ln r:e"GJ: t ot dry Jk>it ri. 1 oo . cnlcu ·. t . a toU r •· 



cl 

i. = (· ... jilt .. 6)· ' c c.' ·. ""0', • · v;a ;c.. · • . ?11' • .· · ..• · • olfi· 

· ·,y ""l:y.r .,., t<itf . Slut ~·,........,,""' 

· U.ukt ) 

.A V~rl (~) -of t o • t ~1'1 l ·· !'ll.ttbW· i.ft hot ., tor* (Og), ·. 

-u .,t.St ti9~.l.r tnn· s ..~.roo tato o . l1 · r tl-""''"""' 

fil~ t t'~'" hCIUM 1\1.., tb 3i10 ml,. n! tt;() r;e~ ·· t, $,j'"di':O bl tl .f:l id., ¥ § 

b ;;d.e Uulo~ t:W tbct~ y hlfd ~lJ'llit ,. Thi: . ~colv"~' ·. l ;p...ri flt 



:C1 aatct~ri.al in gr«m:s i nsolubl e in betu!ene .. aleobol 


K f.rae-Uon of material in gr:mns insolu'ble in ben%en&*alq_-obol (c1) 


e2 ltl(;i t er ial i .n grams not hydt'Olyzabrle in b.ot water 


K1- fraet iofi of the- t!JUitedel ;in, grams not by'drolyze.l>le i n hot !liateir 


(C2) smployed in. the hydtolpis 11zitb: dil ute acid 


aaterial in grams not hydrolyzable iu dilute acid
c3 

J;t. 1cight of tile ~ry ~edirn.e.nt i-o gram& 


A 	 ifiOt'gliltlio mnt erial in po.r'cent of the dry $~d>iment (.a:~ 


'nor~4lde •t-~rial soluble i .n ben:•nGPalLe-ohol. tn peretmt of the
A1 


dt'1 sedU.e.tlt :{8) 


A2 i.Jlorgani•c: llleteriel aoluble· in hot triB.t:e.r ,. bnt not 1~ eel)·•~n-e-­


al~ohol, ie p.e.rcent of the -dry wei&ht {B) 


inorganic inaterial inso1uha 1Jt dilu-te· hyir<>ehl.or'ic acid_,_.hot
A3 

tJater an~ ben~·en.-~lcohol il'l p·ereen.t of the dry weig-ht {B) 


o ,. 	 Sube:tancea .hyl3ro-lyzab·lll with etrong :~ulph:urie acid (cellul:o,sefl.,, 


hu.mic aoids1 l i$'nia_, and llmall amouuts ot prot·e:l.ll$) 


A fraction (I'J) of the materS.al,_. insO>luble. in dilut-e· aci-d, 

(e	 ) t;as we!ghef in a weighing 'bottle and lll:i.x~ dth 20: m.l. ot 1·2:-60'$3
e:u.lphur1c· acid-. fhe midvre a.s left stnndin~ at room t.emper atuH 

($0° ooi 2:$Q;~l. ) f -OJ" twu 't.Uld a hall h0-Ut''8•, .tith repeated atJ.rri n,g _. I:\ was 

· t :Mn quantitaUvaly wus.hed into a one liter fl ,).r-maee tla:ak ~ith 300 

ml . ot di:at1lle4 water und: re: tl:uMd £-or .ti•e hours . By this tr<:a tlnlllDt 

and 	hy.drolyzQd ,. As :in prsYio·ua st~.p s (-c 'EUtd a} the- ,mixture was filtered• 

1.1ashed ~:.,itb hot \?at-or an-d dr:t-e.d to constant ~;;eight at lO~· '!'he 

http:materS.al
http:prot�e:l.ll
http:edirn.e.nt
http:aatct~ri.al
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t!.fi'!~.D t \ hi -ft\1 11.14l Ia l~ot ··~'t ­
. 11~~ 

Ill d!.lut 

tr. ·tafiD ·\1:1' tb· ~14~li~t..lo -~ otl~t~ tttd~J, (c3),r3 
. : _· h,J4 - lpia · -tb t _> , ·1 d- IJd : 

ilmii'OC ~ ' • bil '. -:h,lof';1# : 

-~~--ltOh.Ql, $It f.'*-' ·4.., 
·all _._· 1• ' 
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.tor th~ -dei&-%'miD~tioa ·ot ·tflta:l ~ar:bon th• •ppa.ratus ahmsrt 

1a :t1g. 6 was ua:ea:. Air waa t:re. n into tbe &J3:t.$1 through two al$o~ 

t1<>f4 bul:;ba (6) ud t~laas tuhit)g taaohil)g to tb~ b~toa ot tim i'la1JJC 

(1), I 24/4o., 35/t;, 2-l/40. 'The fl~u1k wa• j .olned by mean~~. :or e. 

r.e.4~1jns adaptot' loa GJ"$Uil eo~U,h~liftl' 'Wltlt • !.f/40, 24/40 lolllt.~ 

4 se:Pf!lr&torJ tuu•l wit,b a il'ot.l:m\ ~1~•$ jotn&, I' .24/40. t1llect tJut 

.Jiew~in& AMk of tbtt flia.t (.l)• AU grou-.4 gl.lls& joi-nt• ot :tJl• 

flaaJt {l.) a•4 ¢OA4d'&or w.er-• &Jeel$1 ,1\h pMeph'Od.~ a(f14 satumtat 

with ph~ph~:tolla Pfj.t;()nue, wh.naa all othitu" j:oi.A:ts w&l"e aealu witk 

ai.Ucou '1!1~·'*'' • Ttte ~lubec., . • l?/38, 1'/l&t ~oatn:inillS pwaca({2}uf 

3)} C#SI h4lieu· (S) ••a· aealttO .QI!it.o g1aaa $ubiJt8 that rescb.a& to ~­

oottos of th& abeol\'l)ttd tla:a-. (4) ha~~ 119/3&. 2:4/40,. 19/38 j:oiiJtO:~· 

the va•• lin .ae $tt~hed to the eal.l'ter ••ek of tba ll~u•k (4J 

th~vgb a ,(tl,.s$ tub11 filled w.ilh &ellct• (f)· ~ ·!Ita third ZJ.•t of th•· 

:t1e-. '') tillS •to~rve:r.a• 

Appro.dll1atelr 1.00 1.!41i~rwe oi th·e <Jry sdilllfffl.t vrere ,pl.aeed 

SA tl:aat (l) eu<J 10 llil.ltl~t~'"• 1>1 aa o-.t4id.ng a.olut1•tt il'ftro4\loed 

tht"'Olp 'h•· a-ep.a.ratc:~"J fuftll•l · '!he o:.d.d1dns ,a~luti.cm :e-aanet:$4 ·of 

35 in,\~& o.f ~h~t!Ac B'Abf(t,rill• ld 100 ftlilllli:tal"e of ···at l)r :• made up to 

2$0 lllillil±ten· with 6$~ plloap~ri:o aua. Gaat,le auctiaa Y~as: applltd· 

au 40 mllJ.Utal'it ot a d~t:P:re ot etu•l part. ol ,ph~hori(t ami 

•~tlpb~ti· acicf• added• f 'h& :8tQP'):o.o'lt ·Ocf ·the ft&paratoJ7 f~l WaD 

·e.la8t4 and th& tlad: (1) heated 'a» ~aplQ.J as p«Jsstble wittb.out. 

tt&ftlJ.lpiJl8 :Pft.a$ure w1tb1Jl. ~nua gee was dra• o:ut thro:agh tha 

cOJI.i~ tsAd V•tuk. t:b -cbl<Jdae .sad eulpldte· twa•· w~R re•p$~t!<tely· 

http:a~luti.cm
http:o-.t4id.ng
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DETERMINATION OF TOTAL CARBON 
BY 

WET OXIDATION 

Sediment and Oxidizillll Solution 

2 Pumice Saturated with AII.S04 1115'- H,S04 

3 Pumice Saturated witll cCMic. H.so. 

4 Allsorption Flolll (NoOH) 

5. IIGII Htlietl 

• Alllorption lhllll• (Caroxitl) 

I 

l\) 

Ol 
I 

"'·. 




I 

. ·• 


o.su 
:lt•~v ? . ·~~L · 

, ®__:.. l'lf'tll',;i'"_''t i'<lft . il!i·ili.;>H'<'*'• 
., · '"~"•'~~......., .,..._~ . 

·· c.da · -~ . ·· fl, 

o.~ .--

·..o~t 

oolu'· 

· . tlltta o. 10 ~1. , · 2 :~ 



Total teaetlf>ll tlm• 
i» miwtee 

PereeAt ot ea"on 
lD the dry sedim~t 

~creaae :to p.erce»t 
of the ca~on ~. 
«he .41"y s~U••t 

40 o.a 
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.6 {g Qbi~£11ilj\o.u 91· .l!Q1i1JsgW;dfAJ ,fhqrmdadsiiS! of £R 

lluasraa law 

Since, 1946., the Dundas- l!al"lh iltae been. the ab)ec' of e!lttens1va 

l..S.mnologicel imeatisl!ltion&. by the nepartment ot:· Zo-ology of M~aeter 

tini:versitr ~ Some of the .data tolloving ure. quot:e.d trom m·. Kay's 

1'.4Jmologioal Studiea of ths l)u:~.Qae .areh Reg,ioa (thesis for Ute ·ie,gf"es 

JI.A. ~ : 4Jlast$t"i l9•9h other data are tlle l'\lSult:a of our o~ 

Lnve:fJUga:t ioJl:.. 

t.rh& ua.-.1'1,. ·c'allu4 l;l.otb Coot.a"s Pai'fftl:ieO> ani l)UmJ&a. Yareh 1.ll a. 

•en ol·d water ba1d.u t ormed. fr• the reCCJe41ns wat6te ot Lake Il"' uo:lth 

Jt 1 'Q~parate4 ttom the we:st:snt ex.,nmaily of take· oatatio bJ 

Il:ul"U.ngt~~ lfe.i.ght:e. ... an old' beat;h \f1dse of t.he .tab l~ uo.is perio.d ot 

po·st-alaciation. 'l'h& area ot th.e 2llEitsh 1$ approximately '-10 ae:ru, 

at leest hal.f of :r:bi.~h is .oeeuplad by ~lG.n$iY& 't"egetutioa. lt wtut 

fomerly bisect·ed by the Dee)al'd.tll$ G~l,. <tr~&d out .u ll·!'f · 

With the gradual di.'IJUsec of the eecall:t has become. heaY~l.y eilt.elh 

.Spac:er' s Creek, which ent.ere the mareh tht"Otlgb nunau. is the only 

. at,er eouraa eontinuoQ.ely a.d.ding wnter to the mattsh,.. as other e.t .re:ams 

be:Cllllie dry becte alter the aprift$ t'lQo4e. 

Tb& depth of .'t~t&r in the present vegetation :ton• is f'Ol'e.lJ 

mo" tbM a me:ter• The boUQtl elopes Ycry grad,uallJ to tho open 

wat er zon&• her~ the deepest areas <to UO't .exe.eecl t o met ers at higll 

wte·i" leYel . The bot.toa of tlla op8Jl. water Z'one is c:o.mposed of :a 

;silty organie detri.tu:a . ;l'i t.he vegatatio.n Z:'Olia the bot't.om: 1s a .ibtel 

mat .of {)t'pill# tllailerial. 

http:bot't.om
http:f'Ol'e.lJ


Dtlillitgh .r ialativaly sball&~R, th~ ll)ar1Jh has a thers_al stn,t.lt1• 

catio·a :La ~mer and sYid~n.tl:y both a spring and tall :O¥el'turo. . !hs 

te!l'lperutur~ ol tho surt'ae v;at~r rflng.es fr(liQ 0°t;. in 'ilinter te ;2t·O;, • 

.lla tJUf.ll'lil·e,;o. 2axf.~ tepenhres occur between 4•5 p.m. ; tnlnltllliUI 

t811J.P$ratures betweee J'*5 • ·• · 

T,....pa~CJ . as· higheal d~;~J":iftg th-e latil f .all and eQ"lJ
. 

spring
. 
. 

"the di.s~ol•ad o~ygu•. du~i~ th$ sun.quer:, WQS found to be abon five 

paria per ld.llip.a.at :all timErs . C~rbon dioxide. was pr.ea.ent iJ1 

tl:linSmal aUta.unta a~td toW a.J.kaU.altyflleesurel 1Q tes• 'Of caloiWG 

:ca~boaata Wtt.s betwee~~; 100 &:nd 2).0 parte: pet' Jllillioa~ Tho pR $J tu 

llinl!$h ate:~ was bstwaelt f .O. ud 9 . 2 clurin.s the •urasr. 

!'lt.e socpl:etl.kt·on 1111. abJntaant. •aching .a higb peak in s,prlti& 

anti tropptng sharplJ ln· 1uly. 

http:ld.llip.a.at
http:rflng.es


(Zl !he Mpeat total earbon c-onten~ &f etat.i.on.a ~ ·and. 3 waa 

of s~mpl.ee; :96 to l40 $4. b&l:ow the. eurto~e.- ot tbe &rsh bottom·. Th*J' 

va1ut;;·s. rtmgeo from a·.~oJ at •etat,iOJ',i t t,o, 9'.66~ at atotiQtl 3· Tbtt 

ll:ig;he#t ear);)n.ll .eo-nt$at ot atati.oa l {8.49%1, b<m&Vet', occurred 1u 

·s.1t!liment ·Clllly !'f em., below the Sltl'taca ·ot t he· mrab botttJ:t. 

(l) A sec.ond h1gb ..1~ of total. lft.:r.bo11 ®ntetJ.t ~a$ aoticeabl& 

at ~tati.at} ~ {13 .61~) at 3&0 • · • an~ at otoa,i<m 1 (1 •2~) at .303 em• 

(') forb& total oatbol'l cont81ft r>1 l;!tati.on 2 wae hig.he.st ~' almoet 

e!let? dapth o:cmpait<ed wi th stations 1 aJ1d 3· 

($) fta p,.--ea~ca ·of both IODOlT1P'l•1ng tl()q auo f•un• i,e. th«­

Mti1Jfltnt lay-efr,. uas obe.e..ecl :(:ti~ . 8: to ll) • 

(6) !be: Eutb contO».t of all BanlPlo.~: taketi l"f.Ulg1Jd from 2S.nt,L 

to '9.3·04~ ot the 4l"Y .$6aimeati. filEt sprfaee aedi.z1u.mt• bad aeh con.t n.nb~ 

i"atlging lr·om ea.,,,. ·t.o 86.~. ('table ..., 

{1} tbe b1t••• protobl•••• al'ld· fa'' (~:D.). Gf all sampla. 

~,. ~g$l :t;J"'lll Q.Q~, to, 'f .6- ot the· .. ~ Sdiment <and t he p$0ti.tla 

and $llubt. c;arbdhy4rat.- (r)., ra~Jgei from af. t.o lO•Sl$ ot tile ~17 

st)d~t• B:d4ellul{).aes {G} 1'"atlg.S :fr'Qil ·CJI.. ~ lt. fJtf/o of the dry 

http:con.tn.nb
http:hig.he.st
http:l;!tati.on
http:atati.oa
http:ear);)n.ll
http:s~mpl.ee
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D ~t _ - bet te>.p _ . 

~plo 
 eo"'e _« .t"fa of ~tb ot COM 

1~uc-1.:oer --~;...:. b<rt·t __ . tn· . · • • 

'A16•2 ·'&o 30 

1.11 90 ID 
- . o --· 


. ­

Al 140 so 

J\17 lSo 50 

'18 aso 10 

A,2l/ tao so 

~30 l:SO' 50. 

St. ti .. 
-- . •~ 

l.Ut~). CvN~ 
~ t 

of rg 10· 

lJ. 

21.80 

21.16 


17•7; 

).l.ya 

14.12 

~.~.,. 

~31 sao .10 18.61 

1\32 -1 430 ., -- ­

14. ) ! 
._ -

tt3a.~ 4$0 30 l.t. '5 

~33-.1 (} # • 

Al9.1 () 25 t.u 

Al9•8 2J ,f$ ImJ~t.fioS. ·t 

A33· 2 I ao- ,.,o 



Toia:l carbomD:istan¢'0 'lHJtweon. 'OJ of 
eore and surlace ofSampl.o l.et*gth et eore Sttttion .in pe.J":eont 

~\UDbor marah bottom: ia :em. iu: • · awnber of dry sample 

A20.1 40 41 7•48 

AaQ. a 81 6•2S' 
A21 '90 so ,.u 
A2.2 140 1·51 
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A 2.3 


A 2.4 ·I 
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.. 

A2t+·l 


A2.5 

Fi~. q 



-31,­

A2.G, 


A2~ 

Fi ~· 10 



-31­

A28 


A 2.'1 


F; ~- II 
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., 

A30 


A3J 

Fi~ . ll 
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A32.· I 


A32·2 

F;~.l3 
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Numlre:r l:li tuman., 
ot A·sh protobit.t.tmlU) Pectins t solubla 

sample. and t ats carbohydrates 
. (D) :(F) 

llemiealluloae 

atld small amounts 


of' pvoteina 

and -cellulose 


((:) 

Cellulose~., 
humic; aci4s. 


U.gnin and small 

amounts of protew 


(H): 
~~.---·i-'_"""""""'__.._.........,_______....______.......,...______--t 


6 •. 38 l.. 31 

.AS·3 o.2o 

xA8 86.50 o. lS: 

d' 89~54 a.to l . lJI . . 

;; - " 

$. 2.2 


Ul 


,3.04 o.oS~0 

o.ao89.•43 o.o£ 

&2.41 o.3.o 

Al.3 ~:2.•81 0 . 12 

Al2 

0. 23 

o.oo; .81X:Al4 ~1.&6 OeO:$ 

o.t? 



Numbet" Bitumen,. 
t>f Ash prot.obituman Pectins:,. s:o;J.u'ble 

sample and -tsts ~tbbbydrntee 
(ll.) crJ 

Bamicallu1o,se 

and a.mall etltQunt.• 


of prot.eine· 

and c.elluloe-o­

(tt} 

A)+•.a 


Al6-.l 


~16.2 

AlT 

AlB 

84 .78 0~.30 3 '60.-­

19·16 1~42 4.6.8 

12-13 

,,.,s 
$9 .28 

-O•ST 

o•63 

.2.13 

6.54 

8.)0 

1o.,1 

A21: 6?•6o 1. 28 1·95 

A28 za oS o.eo ••,4
- -- "' ' 

/\2:9 J8.fl o;TJ. 4.48­

A)O 


A31 

A 

A32•l 

81. 28 0~64 1•8& 

f0.21 0•:99' , .18 

1J·2ti 1•32 '·~· 
Ajai. 2 85•36 e•6l 3·92 

~- e ,' _·: ,&16 

6~$8 

'1 · 93: 

a.,a 

19.!9 

r ·tg·-­

$4. 32 

&.&,) 

,_,, 

o•.no 

0~00 

,..sa 


CEt1lulOti63•. 
humic aeins• 

UpiJ'l and small 
eul:OUats of p.roteina 

{B) 
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E.emi.e,ellulos:a. Cttll\llos:e~~ 
NuJ:lbe~ .altumell• and small amounts hUmic aeids•. 

ot Ash p:rotobitumeo reet1os·, •·olubl•· ot pf"'ite·t.ll& l:S.gnill and :sclall. 
atno.u:nte or prot:eiussample. ifli.nd. fats eatbohf4r&tee· end .cellulose· 

(D) (J'} (G) (ll) 

A3J. l 86.9$ 0•2.0 0"•36•• 

Al9.1 84•?4 o.a, 3-S) 

:t"'"-HAl9.2 8•36I e.\e"'t T•'' 

A33· 2 81eV'O o••oj o•6• 

~10 -l 8!., ...·-1 ./ ·o•s:t 4-l? 

A2.0.:2 &5.•$5 3•2~:0·3' 

A2l 83•26 0. 4, -t•2' 
9r&2 , •. lQA22 Sl•J3 . .. 

•· 

-


o... oo 

o.oo 

~ - - · 

. 
than the dry weight of tbo eeCUment (8}., c1 wa$ fo:ul'ld bJ subtrccting Ute 

v alue of c {subs.t .anee~ =s-oluble in bonze.ne•a1c:ohQl) from a.. 

http:pf"'ite�t.ll


ae~t {~a,ludi.tt& the· univ~l"Qlly bigb 54 ~3-) Whll.& ~•llulose•~ 

h~ aoids rold lig;:Un tBlt .raasea trom ·Cf/t to T•O~ ·ot th~ dr, a:edimmt"' 

($) ·fttt :flnrfacf.t stJd.iments had bitumen {n) e»~a11t. .fl"Oiil 0. 2f4. 

to ().39~.• Pfletlns' (!) fl"OIIl 0. 3&:t ~ O.?'lf>.1; h•:cellulo¢~$ (G:) ff'Olll 

8 .2~ \'!) 11..6«:¢, 8114 "llul<>e$$ ana U.pto (tO tt'a fill, to l)l4~ o.t 

tbe IJ/1' sedtrnet. 

(') 'l'b<J .bighset bi.tu-. c{)nt.ent (l>) ()f •tatiQfi, l watt tn ·tll:e 

Sllr.tJJrCe• llatt~Pie (t. ,i4$).f ~- h!$.gh$St IS'Ctill- ®&tent (f,} of' 2•$1~ Wtl~ 

ill a sample ?2 t.o lln a . b•low tb& s:url'aca of the marsb ott:osa;; the 

highest hulc'Ollctlcnt6 eoa'tent (G.} of 13··~ •• in a. ~tnple 302 to 340 

·• • . balow t ....· •l"f~e nt the: ma•h bo·U.e; a:d the h1gJ'latJ.l· c•lluloiU\J ~nd 

11pin (JI) o,t 2•nf, CtYPte!Jt wtts i ll a s:ample 24~ ·~o 181 • · b:el.ow ~he: 

eurt;a~f!J :of the m1'8h bott.a•. 

kt: ·&tatiott 2. t!b& l~y· r t~om 140 \o l?O em. had tbe highest.c-:; ­
b!~ublSn ~.,nt:eni (D) .of 2'. 1J,;, peotia. :content (F) .ot 10.•;1,r;. -.na hetfl~ 
eellltl-o&EUt (G) •f l!:·~~ ol 'he. ,<f.i-y t~$4itmm.t. • !he higheiJt c:ellt.tlose 

e.t~i Ugnia ·®ttte'R't (a} ol' f;04J at statioll' ~ "c.-vrd in tb~ :tay~.-

ttl to 140 • · below the aurf$& o·t th:-e AVtr.sh botto•· 

At ~tation 3,. the lapr tra 2$ ·fi:o 4U em•. bad. the bigtte.s-t 

bit.-en cantont (D) o·t 1 -6~. pe"t~ content/ (F) ot 6..)6$,. aaJ, 

·eell»lc.se _.. l~ e&.JI:tent (B) Ql 4•- of t-Il~ dry ae~n._. ft•, 

hi~at t -tiu ot hetdct:l-lulous. (G) •Cff 1~ .2~ oocurracl iu the lttyer­

2 to ~a: em.. ba.lo• the: sarf$hl ot the a .Mh, bottotliJFigure f) 

(10) St•tlo# 2 had the' 8J"e-eteal valuet or bitwna (D),, pec.tiae 

(F.l., ~cellvloaos· fG} nud. cellu•loe• and lignbt (ll} itl all'Bo-•t e1"41f1 

http:eell�lc.se
http:a,ludi.tt
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LEGEND OF FIG7 

• BITUMEN ,PROTO BITUMEN AND FATS (0) 

MUL TIPL IELJ h Y 10 

PEGTINS AND SOLUBLE CARBOHYDRATES (F) 

HENICELLOSES, PROTEINS, AND SMALL AMOUNTS OF 

CELLULOSES 

D CELLOSES,HUMICAC!DS,LIGNIN AND SMAU... 

AMOUNTS OF PROTEINS (H) MULT IPLIED BY 2 
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lqer as: comp-are:cl mth s:tatlt.lns l ,ano 3. 

1!he r~lationahip he.tw&eJI. the reSJlt'O' (Tab.lP 3 l:'.(nd. i, :fig . f) 

a.no the .level of biol<tgi'Cal productil'i*Y in the Dundaa· Manh. · l! not 

be' understood ut1lil a la:J1!·er number ef o.ata become n:rnilablo tru;adiJll 

both orgel'li.,, aad 1aorg:anie s•betance~t of lake &t't'ibleta·. 



{1} Allg~ier, fhJ . i PeteFson• r;. ,H·• ., ', end Juday~ .C. 1934 • "l'll$ A:vaila­

hility ·O·f Carbon in Co.rta:in A ut;ttie: Materia;ls J!f!dor" 1\V;aer<ob$.o 

(l:l 	 Birge:, t:..A.. a.u.O: luihty c. 1.921• Or,gunic Cor.ttant. ot Ltdte .,eter. 

U..s•. Sur . Fiehar.-ia$ Bull · ~ r42;t ll.$,..205; Proc . lJatl. Ae:ad .
i 	 . 

-Q· 

($) Gauna ,. Q:. 1'21... Ubet-sicbt 4ltl'' ~~~ogemtll· &E:tdimiante noch bi.Qlogischen 

Gas~cb'tlpunkten . MatPnt. W:oi)hacb:Y. N.r .•, 20; 56,.._$76 

(f) 	 Hult:ld.nson, t .:S•.,, and Wo.llac;It ,, A. 1g40•. Stu4ie1J ~· toneeetieut 

Lake .Sedit.llJ:In.t$••. APh J: . ·set. • !3th 493""'$17· 

.. .. 	 n 
Ceol•. Foren.- . t fftQ'ckhoht f'orlh .· •6:. 7-6.-t$. 

-· 41 '"" 



0 	 0 
tqeumann, :s . 1920. :Nagr~:. Synpuukt:er Angaonde de .Umn:La.ta 


Avlo~ringamas Temilwl..ogi . At>hll'k 14; f~~ 02. 


11 

(10) 	 :Nau'JllatU'l , E. 1922 . Eitd.ge Grut.ubuge dar reg1ona.len Um.nol·ogie Su<l...und 

tittela:thwed~s. fG'thadl . ItatenJ;. V'&li'&1n.• Limnologie . J ,. Ki&l 

tt 
{11) Od&J.~-1- s. 1919. Die Uuminsa.unm. K:olloidcham. Baihefte., XI; 'f$.,26'0 . 

u 

·uberllaupt.• StuttS,Qrt. 

(ll) Ru.t .tner,. .F• .1931 · 8ydJ"Ograph1e11he ·un~ hydro·eham1odut Seobacbtung1!lll 

auf' Ja¥/l" Suillatra Wld Sttll aroh . $ly4.rob1o1., SU·ppl . 8. TJtQP.i·Hbe 
tt 

!innengellltunteP: 1,'1,..4.)4. 

(15) 	 Steiner, J,.F. ,, atld lf.elaeha,. f '. "lll. 19'3.5. A Study or 11-gneouo 

SubstBll'¢eS' in I.a~.t.retti.l'le t.taterials. .. tt»ans . Wiseon:sitl A¢ad:• 

.(l6) T.bianemann, A· 1926. :nie Stlhrungttkre~e.l.aut iJi. ~aare .I'JYer'B:mmuJ..un:&! 

Y-i.el. . 'fe.-haf!al • .deui .. Zool . Gea . 1 31.• 

·•(l:J) fhien.emann., A•. 1726·. P1& Binneusawaaset" Mitt:tle.•u•opaa. Eine 
ff 	 D 

limnologisehe E1n:tut~ung,. 'Di e .Binneltgewaaser, 1 .. Stuttgart. . 



(19.) We-eka•. OWflii B. ·1:944. Popul;;ttions c! Het-ernt-ropic Bacteria, iu 

'i\Jo Sedinle:n:t l.ayel"fS ot We: atem l,!tke Erie,. J.. Bact . 4'1: 446:• 44T . 


