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In the course of a little over a year, from Janwary,

1950, %o Mareh, 1951, eore samples of bottom sediments were
collected o three different stotions in the Dundes Marsh,
Hamilton, Coteprio. A oumber of the samples were snalysed
for total esrbon eontent, bitumen, peetine, hemicelluloses,
and cellulose and lignin content.

This study is pert of a larger investigaticsm by the
Department of Zoology to sscertain the relationships between
the biologieal productivity in lekes and the rute of
wineralization of the orgenic detritus in luoke bottom

sodinents.



The study involyved in this thesis has been msde
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Our ksowledge regarding the factors which determine the bio-
logical productivity in inland waters is very imcomplete. Considerable
information regerding the relatiomsbips between the thermal and chemical
aspects of stretification in lakes has become available inm the past
thirty years or so, nemely through the work dome by A. Thienemann
{1926 and his school, us well as by s number of other workers = Ruttner
(1931), Alsterberg (1927), Naumann (1922), Birge and Juday (1927), to
mention just & few. It i# also well undersiood at the present that
the avsilability of nutrients in the water is one of the decisive
factors which determine the bioclogical productivity of the enviromment.
In this respect, there is considerable similarity betweon the conditions
observed in soils and those in lake water. |

Our konowledge is much iess complete, however, with respect to
the fate of the chemical aiomts incorporated in the bodies of the
phytoplankton and zooplankion developed in the lauke waters. The work
of Birge and Juday and their followers gave us deteiled information
on the chemical composition of planktom organisms in a number of lakes
in Wisconsin. Other workers provided us with similer information on
the chemical ecomposition of merine plankton. Furthermore, in recent
years, considerable attention has been given to the processes of de=-
composition in warine plankton, =nd to the microbiological activites
related to these processes. M¥uch less is known in this respect on

conditions in the fresh water environment. Decaying organismes end the


http:��I!JllaldlJ.i7

eoprogenie forme of devny fimelly errive ot the botbom of the luke
shere thoy are furthor scbudtied to prccosses of dosonpoesition in
wileh beetordel setivities gre Sastrumental. This biclogieal desumpoe
shtion, plue o ecortein wwust of ehomionl peldetion, prodvee the
sodivent fovnd of the bottom of Ghe leke., This sellsenl hee o cboulecad
cumposition which varios ovidently with the imbomsity of the prosasces
of duevapusdilon just mentioned. In seoe lokes the dopsupositivm of
the plankton eadevers in rupid and often thoreugh, rewwiiting in the
iiberation of the yoluebie winersls wideh were port of e oumploen
avganie subslonces forudng (he Ziviag saiter of the orgondms. In
athsr Jokus the doconpesition of thegs dsveying ovbabtangss sight be
wuch slover snd less eouplebe $hus giving origin %0 o typs of sodiuent
ubfeh sontaing varylog cmounts of fuconplotely hydroiysed ovganie
substoneos. These orgenie substaonces, therefors, gonteim swounts of
winerais whieh can cnly be made evelliabls to nes generations of plonkion
orgeniane after further dogmpouitiosn or mineralizstion of Lhe orgw S
compounds in those solimants.

In the first instescs, shers &he organic substaness wers minerelised
guiekiy snd thoroughly, the liberuied minoranis will be returned to
the usin body of the loke st the first poricd of total sireulation,
whieh i nopmmily the full wwm in the ecas of e thoruicsily
siratified lske. In cush conditions the sscummlatisn of miverals in
the loke botion sedimsnt $8 ziow sud & ssull svount of minersis
brought ia from the sveroundings of the Iske by grovmd seter, ren-off
or visdeborne meterials will suffics to heep the lovel of produeiivity
velatively sonstant,




In the second type of leke, bovever, incomplete dneralization
of decaying organiesms preduced in the lake results in s slow amd
econtinvous accumulation of minerals in the lske sediments, so that,
unless a3 constent end considersble supply from the surrcundings is
avallable, biological productivity will have to decrease in the
gourse of the years because of depletion of nutrients. This depletion,
of course, will affect the productivity. The nutrients affected in
the first place will be those which were nearest to the minimal
concentrations.

The rate of decomposition of orgeniec metorisl in lakes is,
thersfore, fundementally one of bidlogical productivity end should
be considered at the presest as one of the most important probleme
to be tockled in limmology.

In spite of its importence very little informetion has bsen
gathered on the processes involved 1n the mineralization of orgenic
matter in lakes snd on the environmental conditions which affect
these processes. The importance of the problem has been recognized
by a number of other workers = Naumenn {1920), Lundgvist (1924) and
othors.

In the present study an attempt has been made $o approach
this problem by investigating quentitatively some of the substances
which are formed in the course of the desomposition of the organie
detritus. It is evident that mineralization ﬁll start with those
substances which are of little chemical stability; this if followed
by mineralization of the more stsble compouvnds. Finally, n#hsvtm“

highly resistant to decomposition remain in the sediment, subjeected
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or not %o further mineralization. It is doubtful thet in zny of these
groups of substances minerslization occurs inm ons final sﬁeg. It han
besn shown for certain orgenic substances that the finel snd-product
of mineralizetion is roached in = number of steps whieh produce inter-
mediate coupounds of warying chemical gtahility. Some of these
compounds are better known and ares characteristic of certain phuses
of minerelizstion. These aspects have becn studied mainly by geo~
chemists, geclogists and chemists such ss Sowei (1938), odenm (1919),
Gams (1921 eand 1930), and rotonie (1910) interestcd im the composition
of combustible organcgenic deposits.

By determining quentiltatively some of these intermediste
¢ompounds in the orgonogenie sediments of Dundas lsrsh, an atiempt
was mode to contribute fto our knowledge on the rate of intemsity of
mineralization of those deposits at different lovels in the gediment
of the mersh, 1In planning thls lovestigetion it was considered that
the orgenic substances to be found in the sediments eould be plsced
in teo wmein groups. The first group would reprosent those substances
which sntored the sediment vnmodified, and which mey be considersd ag
the organie building stones of the sediment. Im this group belong
substances like proteins, celluloscs, small smounte of mono~disaecharides,
hemi-celluloses, peetins, lignih, fets, proto~bitumen, polymer proto-
bituvwen and fermants.

In the sseond grovp of substances are placed those whieh are the
intermediate or final products of the mineralization of the svbstances
belonging to the firsﬁ greup. Such sre humus substsnces like humie

acids, humo-ligric acids, humic substances in general; bitumen,



-5

pentoses, aminow-acids and proteins. The laiter are formed snew by
the hwbéria participating im the decomposition of the orgeie matter.
This was investigated by Allgeier, Peterson, and Judsy (1934), Birge
{1932) and veeks {1944).

In this investigation only @ small number of the above
mentioned substances were analyzed in sddition to the amount of totel
carbon present. This investigation was supported by a grant for
resoarch received by Dr. H. Kleerekoper from the Research Couneil of
Ontario.
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4s previously stated, very little informestion hag been
gathored on the processes involved in the mineralization of arﬁwia
matter in lakes.

Steiner and Meloche (1935) in their study of lake muds found
30 to 48% of the total organic matter was lignin. The perceamtage of
carbon in the lignim which had undergone the least decomposition
approached the high value of 64f.

Hutchinson and Wollack (1940) working on Linsley Fond found
variations in 1ignin betwees 1.1L at a depth of 43 feet o TL.5% st a
depth of 30 feet. The losz on ignition was found to renge between
2.9L and 59.0% with respeet to the previously mentioned depths. These
same workers investigated the sedimente of lakes in Indism Tibet and
found lignin velues ranging from 1.34 to 4.16% of the dry scdiment.

In the sediments of Trout lLeke, enalysed by Twenhofel,
HcKelvey, Nolson and FPeray (1945), the mean lignim value was 23.29%
of the dry sediment. The top of the eore and hence the surface
sediment eonteined the lesst lignin.
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Chastey IX UEYRODS AND MATZMIALS

Surfoce smmples were fuken st oll otebions (fig. 1) ueing the
lendqvint semplor. The tubes in this sppuretus vere 45.5 en. Ii.uwg
whith on inolde dismeter of 2 em. Desper eores ware tsken ot stotion
1 {tig. 2) weleg the Devis pampler and of ebations 2 (fig. 3) end
3 {fig. 4) volng the Riller sempler. The Duvis seapler vt e eore of
sedivent 38.64 em. long; shersse the Hiller sumpler gove s gors 50 sm.
long snd 2.8 en. in dlemeter Table 1)

During the opwn wolepr svesun, ell sebples woere teken from o
bond. During the wister, holes were drilied through the ice cover
for the celloction of semples. |

Seeh eore vas divided into seversl pertioss according to
yamnm in gelour, genersl muoroueopie sepeet ond prevenee of
fonelie, snd ploced fule glase Jers. The pressuce of hydrogen sule
phide wus noted by odours A mell emount of ehlorofors wes added fo
saeh ssupls jor to relayd Turider dogonpusdtion.

Upon srrival st the leborstory, s smeil ssount of esch sample
wui veshod with distilied woter ond exenined under the nicvoseupe for
fospile. These were shipped to Dr. Hervy Vem der Schalie, of the
Updversity Vuseun, University of iiechigw, for idetification.
Bhercasopie niides wore usde of o nmbor of the ssnplew velng
glyeoring jelly an » sedium snd formuidehyde se s preservative

{fig.8 013 j. Samples were stored im the refrigorstor until eneiysed.
The substonces spuliysed snd the soguenge of the spalyses sre chows

ﬁ’»ﬁ
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Figure 2
Station 1
lLocated in & south~sasterly direction,
directly out from the Mclester University Biological
Station (I, fig. 1), helf way between it and the

opposite shore. The average water depth was 1.1 meters.
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Pigure 3
~Station 2
Situated in & westerly direction, half-way between
the southern end of Cockpit Island (II] fig. 1) and Princess

Point (v, fig. 1). The average water depth was 4.4 meters.
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Figure 4
lLocated in a scutheasterly direction from the
western tip of Bull's Point (v, fig. 1), half-way between
the southwest markers of the former Desjardine Canal (VI, fig. 1)

and the southwest shore. The average water depth was l.4 weters.

McMASTER DINIVERSIRY LIBRARY
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Table 1

Date of
senpling

Humber of stetion and
nomber of samples
eolleeted

Depth of water

in neters

Aof

Samp ling
dovice

Semple
numhers

1/5/50

3 (1)

1

lsndgvist

3 3

13

1

ivndgvint

A3y
A3, M

1Q1)

Long pipe
51 tubes

4541,
5.2,
A5e3

6/3/50

1 (2)

lamdgvist

1/3/50

1D

Davis

30/1/51

2 &)

1.1

31/1/51

i

Hiler

415, Al6.1,
A18

1.1

Hiller

h20.1,
£20.2,

A21,
h22




alé-

Number of station sné

Date of number of samples Depth of water | Sampling Semple
sanpling collected in meters - dewice nunbars
9/2/51 2 (10) 1.26 Hiller A23, A24.1
) ’ -&gGZQ 325‘
426, a21,
A28, A29, A30,
A3, A32.1,
A32.2
16/4/51 3 (1) 1.6 Lundgvist | A33.1,
A33.2
16/4/51 2 (1) 1.7 lundgviet | 434.1,
A34.2
16/4/51 1 (1) 1.75 lundgvist | A35

% = Lundgvist



ﬁl?ﬁ

in fig. 5 im wolld ilne. The Tollowing procedures were sdopted se
deseribod by 5. @, Soued (1930) with the emception of the deterndaation
of totel eurbom.

Proporetion of semples

The soaple wes remeved from the refrigerutor, and ite vet soight
detorsined. The dishes eontalaing the ssmples were dricd in sn oven st
105°C. sndil constont woight (m chonge of less thes 1/10 of 1F in two
sucoossive velgtings) eas obtoined. This fe the dry welght of the
ssnple used in the esloulstiom of the porcesmtage of veter sontent.
The sedisent vee pulverized with s mortar and pestle sad dried st
- 105%. i & 50 ml. beakor.



WET
SEDIMENT

DESSICATE, PULVERIZE, SEIVE

"DRY MOOR"
10-20% HOH
|
[ [ l I ] H H
[ash] [BENZENE-ALGOHOL HOH NITROGEN | [TOTAL GARBON [2%HoL] [2% Hol)
EXTRACTION GONTENT PHOSPHORUS DRY or WET E i
0 OXIDATION !—-*——T——*—]
DISSOLVED BITUNEN RESIDUE] ASHES QUAL. — I
'!&I.?‘i“:g’“ auaNT. | ! :
\ |
S— - r
() ‘ |
SUBSTANCE S EXTRACTION pEssicATE 0.5% NaOH
CH-CO-Br :
DISSOLVED | |
PECTINS L 1 A
PROTEINS: MINERALS | RESIDUE SOLUTION
CARBOHYDRATES DRY WT. 2% HOT MCL ACIDS-HUMINS HUMIN ACIDS
| NOT AKALI LIGNIN AciDS
| [ SOLUBLE eve.
| SOLUTION HEMICELLULOSE ! é|
F— — 4 — —1 PROTEINS. MINERALS. CELLULOSE [REsibuUE) DRY WT. néL
| [ ! [ u :
WITROGEN ASH SUGARS 70-80% W80 [asHl PRECIPITATED
5% HUNIC ACIDS
LISHIN ACIDS
cu,-:co-o.

[SOLUTION CELLULOSE

PROTEINS, LIGNIN,
HUMIC ACIDS,
LIGNIN ACID DERIV'S

NITROGEN SUGARS

FIG. 5

3
5

H-
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Anslysce for llgnin snd coppounds sioilor to lignis in thoe sedie
mont wore corried out under o stop-byecter procedure up ovilined in

the foliowing puges.
a. Detcerminution of ush

Spproxiuetely twe graus of the dry sedimont wore weldghed in &
gilles erveible end incineroted in o wwffle furnuee ot 660%C. for une
hour. The erueible and ssh wore removed from the furncce, cocled in o
vocuum dessicobor und vwelghed., The weight of the nsh (A), porcentuge

ash {7A), ond lose on ipnition were caleulated,

be Substoneos soluble in bengzencealechol solution (bitumen, protos

bitvmon znd fats)

Approzimotely ten grams of thoe dry sediwent wore extructed to
exhuuvction in = soxhlet extroction flosk veing » mixnture of oquil
purts of bemgene und sbeclute sieohole Tho end polnt of the oxtirvetion
wag receh d whon the returning solvent beeune eolourless or only
gilpghtly vellovish. Tho svlution contoining the bonzenoesigohol
psoivble substoncos wes trensferred to b weighed silice ¢ruelble, dried
in the oven ot 105%., c¢oulsd in a vaeuum dessicntor snd welghed. An
ash doterminstion of this dry wetorisl vus corrded out (sec Detorninstion
of zoh)e |

The caleulation of D (organic substunees suluble in Lenzone

slechol in percent of dry sedivent) ves ag follous,
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€  wolpht of bonzonoenloobel soluble subetunges io groms
Ay #sh weight of bonzeaeeslgoiol sulisble substoness in greme
8  vweight of the eriginel dry sediment in grose
The residve in the extractiom spporstus, (fmscivble in Dessence
sleshol) wes dried to e notat weight ot 305%. (¢;)

t. Suvbsisnees soluble in bot wetor (poctins, scluble csrbobydrates,
proteine sod winerslis)

\

About four grous of the dry residue, lascivbie in bensene~
sleohel wos welighed im o 50 ul. beosker snd guantitativoly ecebed with |
dictillied water inte o ome liter ficremse fispk. Distilled voler wus
sdied o the flas: in smell quentities with Shorough mising, to meke
s total volums of 390 ml. A liohig condenper weg ati*ghed to th~ fl-sk
sné the mixture of sedimont owd soter reflused for threee hours, By
this procoss moatly peetins, se ell co ossller guunbities of minersls,
scivble procting and soluble corbohydrates, iacluding stureh, vwere
dissclved., The mixtore of sefiment end veter wvss filtsred through o
fritted gluss erveible of medive gourveness snd weshed for ¢ short
time with bot weter. In am oliguet of the filtrete the content of |
wincrals ses determined by drydng ot mﬁ’n. snd ineiverstion ut 660%.
The erveibls contaiping the msterial z.pmlmbh is hot weter, woo pluced
in & wido movthed welghisg bettle and dricd st 105%. te constmt
wedghte

The content of the orgenic subotonces soluble in hot water ()
in peveent of dry wetorial wus enlevisted ss follows,
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F=(E=cy=ag)s .;!1. gz.-. 100

K fragtion of snbordsl in grone insoleble in bensenewdsl gohol {ﬁx}

Gy wmatorial im grone mﬁ;ﬁ%h in hot water snd benscne-aleohol

42 inorgenie metoriel soleble in ot woter but inscluble i
bonzone-s igoho 1

€, mmtorial in grens insolvble in mazum

the walght of the dry sediment in grome

B

de Dubstonees hydrsiyxabie with dilete selde (heudesllivlose, proteins
and smail swsunis of celluloue)

A pard (K)) of the mtordal inscluble im hot water, (Gp), was
gunntitatively trensferred funte » one liter fioresce flash and rofluned
for thres howrg with 300 nl. of tvo percent hypdroehlorie asid. The
tondeoliviese wop thoreby hydrolysed. This dleselves mll parte of
eolluloge o8 well op proteinm, sold soivble sinerslis and porbaps urie
sedd, plus other pootine s8ill resmining ofter the preceding detoreinge
tion. The preelpitste wus Filtered through o fritted gi&ﬁ eraeible
of medium cosrsonees, weshed with ot suter watil fre: of acide,
pisged in o vide-nmouthed velphing botile, oad dricd to conptant weipht
st 305%, Of this preeipitete, inscluble im dilvte seid, 0.6 gress
was uped for the doterminetion of the esh content by inclmeration at

660%, The mlw&aﬁ&a was o follows,
0= 2o Bonoy. L. am) = = Garig) = 43)

4 orgeaie mtuhl, in percont a: éry sodimont (B}, wseleble in dilute
seide, not hydrolysable in bot weter and inecivbie in bensenewalechol
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C; material im grame imsoluble in benzenme~alcohol

K fraction of materiel in grams imsoluble in benzeme=alcohol (Cy)

€y material in grams not hydrolyzeble in hot water

Ky fraction of the material im grams not hydrolyzable im hot vater

(Cy} employed in the hydrolysis with dilute acid

Q3 material in groms not hydrolyzeble in dilute acid

B weight of the dry sediment in grams

A  inorganic msterial in percent of the dry sediment (B}

Ay inorgenic materisl soluble in benzeme-aleohol, in percent of the
dry sediment (B}

Ay inorganic meterial soluble im hot water, but not in benzene-
alcohol, in percent of the dry weight (B)

3 ipnorganic matorial insoluble in dilute hydrochlorie acid, hot

water and benzene-alechol in percent of the dry weight (B)

e. Substances hydrolyzable with strong sulphuric acid (celluloses,

humic acids, lignim, snd small emounts of proteins)

& fraction (iﬁ) of the material, insoluble im dilute acid,
(@3}‘waa weighed in # weighing bottle and mixed with 20 ml. of 72-80%
sulphurie acid. The mixture wes left standing at room temperature
(20° - ﬁﬁgﬁ') for two snd a half hours, with repeated stirring. It vas

‘then guantitatively woshed into & one liter floremce flask with 300

ml. of distilled water and refluxed for five hours., By this troatment
¢elluloge in perticular, se well as other substances were dissolved

and hydrolyzed. As in previous steps (¢ and d) the mixture vas filtered,

washed with hot water and dried to constant weight a2t 1059C. The
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moterisl, imscluble im etrong suiphurie seid, wos wood for sn ash
determinotion.

Frop the proviovsly obtelined velues sod fros the lose of weight
produced by the suiphurde seld treatoent, the quantity of dlosclved
igoln ond husle seldo wuo obtalned by subirsciloms The caleslation
follc

n:gn ™ j . ,”"fz O&Cm = (A, = )
@2 B mec B0 - 05e

B orgwnde material, im porcent of the dry sedivent (B), soluble im
72801 sulptmric aedd, though sot hydrolyzsble with dilute sedd
oné hot water, ond nok seluble in hesswoewaleohel

K froction of miterial in wrems insoluble in bessene~aleshel (€}

Gy meterisl in grems not hydrelyssble in hot water

K fraction of the mstorisl in grams not hydrolyssble ia hot veter
{¢,) employed in tho hydrolysis with dilute seid

€y mstorial in groms sol hydrelysebls in dilute scid

Ky frootion of the moleriel in grome bydrolyssble in dilute acid, {ﬁ;};
uoed in the hydrolysie with 72807 sviphurie seid

G, substances, in groms, insoluble with 72+B07 sulphuric scid

B the welght of the dry cediment in grams

Ay inorgenie materiel inscluble in dilvte hydroehlorie eeid, hot
weter and bensenswslochol in percent of the dry sodluont (B)

A4 inorgsaic material imsoluble im 72-807 HgS0,, 2 HCL, hot water
ond bengenewsicohol iz porvent of the dry cedisent (B)
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For the determination of total carbon the apperetus shown
in fig. 6 wes used. Air was drawn into the system through two absorp-
tion bulbs (6) and glass tubing reaching to the bottom of the flask
(1), ® 24/40, 35/45, 24/40, The flask wes joined by means of a
reducing adapter o s Groham condenser with ¥ 24740, 24/40 joinmts:

A separatory funnel with a ground glass joiat, ¥ 24/40, filled the
remaining neck of the flssk (1)es All ground glass joints of the

flask (1) =nd condenser were sealed with phosphoric scid saturated
with phosphorous pentoxide, whereas all other joints were sealed with
silicone grease. The U-tube, ¥ 19/38, 19/38, containing pumice({2)and
3)) and helices (5) was senled onto glass tubing that reached to the
bottom of the sbsorption flask (4) having ¥ 19/38, 24/40, 19/38 joints.
The vacuum line was atteched to the center meck of the flask (4)
through a glass tube filled with helices (5). The third neck of the
flask (4) was stoppered.

Approximstely 100 milligrams of the dry sediment were placed
in flask (1) and 10 milliliters of an oxidizing solution imtroduced
through the separatory fumnel. The exidizing solution comsisted of
85 grems of chromie enhydride in 100 milliliters of water, made up to
250 milliliters with 85{ phospboric acid. Gentle suction was applied
and 40 milliliters of a mixture of equal parts of phospborie and
sulphuric acids edded, The stopeock of the separatory fumnel was
¢losed and ti;? flask (1) heated as repidly as possible without
developing pressure within. The gas was drawn out through the
condenser and U-tube, the chlorine and sulphite fumes wers respectively
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DETERMINATION OF TOTAL CARBON

BY
WET OXIDATION

® a5 W o -

Sediment and Oxidizing Solution

Pumice Saturated with Ao_SO. in5% H,SO,
Pumice Saturated with conc. H.SO,
Absorption Flask (NaOH)

Glass Helices

Absorption Bulbs (Caroxite)

Fie. ¢

-ga-
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renoved respoctively by the siiver sulphete (2} and the sulphurie
aedd (3)s Tho verbon dloxide gas wew sbsorbed inte 40.00 mililileters
of 0u5 ¥ sodlem hydroxide solution in flawk (4).

aftor the wisturs fa the Zlesk bad bewm bolled genitly fop
aighly siowteu, the obe iop Floek wue removed wal veebed down
with earbon diexide freo woler. The carbon dlesdde in the flesk was
provipitated se barium eurbonete by $ho addition of 10 nl. of 2 8
OuJ B hydvoshiorie seid solution, uelng phenoiphtimleln fndicator.
The enienlation foliows, 3wl Ouf W Hail = 3.0 ug. corbon. [Dusbes
of md. of HaOl added « mumber of nl. of 0.5 ¥ hydrochlorie seld veed)
£ 3 = mge warboni.
Pabie R |




Table 2

Total recction time

Percont of carbon

Increase ip :mrcwt
of the carbon in

T4

in minutes in the dry sediment the dry sediment
20 -5;6 : 5.& |
40 6t 0.8
60 7.2 0.8
8o 0.2
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Since 1946, the Dundss Mersh has been the object of extensive
limnological investigntions by the Department of Zoology of Mclaster
University. Some of the data following are gquoted from E. Ray's
1dmnological Studies of the Dundas Marsh Region (thesis for the degres
W.A., Mclaster, 1949); eother data are the results of our own
investigation.

The Marsh, calloed both Coote's Paradise snd Dundas Mersh is a
very old water basinm formed from the receeding waters of Lake Iroquols.
It is separated from the western extremity of Lake Ontario by
Burlington Heights, anm old beach ridge of the lLake Iroguols periocd of
post~glaciation. The area of the marsh is approximately 650 scres,
at lesst half of vhich is occupied by extensive vegetatiom. It was
formerly bisected by the Desjardins Canal, dredged out in 1837.

With the gradual disuse of the canal it has become heavily silted,
Spencer's Creek, which enters the marsh through Dundes, is the only
water course continvously adding water to the wmarsh, as other sircame
become dry beds after the spring floods,

The depth of water im the present vegetation zone is rerely
more than a meter. The bottom slopes very graduslly to the open
water zone, where the deepest areas do not exceed two meters at high
water level. The bottom of the open water zone is composed of a
silty orgenic detritus. In the vegetation zone the bottom is & thick

mat of organic material.
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Though relatively shallow, the marsh has a thermal stratifi-
cation in summer and evidently both & spring snd fall overturn, The
temperature of the surface water ranges from ﬁﬂﬁs in winter te 27%C.
in summer. Maximum temperatures ocecur between 4~5 p.m.; minimum 4
temperatures betweem 3=5 a.m.

Transparency wes highest during the late fall and aaxiy(spriag.
The dissolved oxygen, during the summer, wes found to be above five
parts per millior.at all times. Carbon dioxide wes present im
minimal amounts and total alkalinity measured in terms of caleium
carbonete wes between 100 and 210 parts per million. The pH of the
mursh water was between 7.0 and 9.2 during the summer.

The zooplankion is sbundaent, reaching a high pesk in spring

and dropping sharply in July.
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Chapter m RESULTS OF OWN INVESTIGATIONS

{1) The total carbon content of the surface sediments renged
from 6.14% to 6.51L of the dry sediment. (T201e 3)

(ﬁ} The highest total carbon content of staetions 2 and 3 was
of semples 90 to 140 em. below the surface of the marsh bottome. The
values ranged from 21.80f at station 2 to 9.66f at station 3. The
highest carbon content of statiom 1 (8.49%), however, cccurred in

sodiment only 27 em. below the surface of the marsh bottom.

(3) A second high value of total carbon content was noticeable
at station 2 (18.61%) at 380 em., and at station 1 (7.22%) at 303 eme

{4) The total carbon content of station 2 was highest at almost

every depth compared with stations 1 and 3.

{5) The presence of both decomposing flors and fsuna in the
sediment layers was observed (fig. 8 to 13).

(6) The ash content of all samples taken ranged from 28.08{
to 93.04% of the dry sediment. The surface sediments hﬁd ash contonts
ranging from 82.75% to 86.958. (TePle 4)

{7) The bitumen, protobitumen and fats (D) of all samples
taken, renged from 0.05% to 7.69% of the dry sediment and the pectins
and soluble earbohydrates (F), ranged from Of to 10,51% of the dry

sediment. Hemicelluloses (G) ranged from Of to 19.99% of the dry
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Table 3

RN

Distance betwoons Sop of , Total carbon
Senple | eore snd surfoce of | Length of core [Statiom| in pereent
nusber | marsh bottom in om. in ome number| of &ry sanple

i548

1.3 8 2 1 .51

e A — —— o e .y S s

45.2 2 25 587

8.49

3.99

3.59

»
| el S |
S R e
- ,
»

414 40 3495

AL

02
1433 - hx - 39 ' 6.64
:3

(434.1 2 2 6.13

——— N e e ¥ o

515 0 40 6.51

5342 2 20 S.62

20 9.87
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Sample
number

-

HMotance betwomn top of

sors and surfoce of
pareh bottom in em.

Length of eore
in om.

-

A)6.2

ALY

S¢ution
nushepy

Totel corvus
in peorcest
of dry sumpls

13.18

21.80

218

2.6

AZT

ny

13.72

AZ9

14,22

[A36

F3§

g0

12.94

18.61

B32.1

[i32.2

1533.1

AL9.1

i4.32

12.65

626

5192

9e11

A33.2

170 ’

Ionsufficient
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Distance between top of | Total e&rbsnl
Sample core and surface of Length of core Station in percent
anb’ ar marsh bottom in em. in em. aunber | of dry sampls
A20.1 4 41 7.68
42042 81 9 6.25
AZ1 90 50 9.66
A22 » 140 50 T.57
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A23
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A28

A29
Fig-ll
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A32-|

A32.2
Fi3-|3



Table 4
Hemicsllulose Cellulosses,
Humber Bitumen, and small amounts humiec acids,
of |Ash protobitumen| Fectins, soluble of proteins lignin and small
sample and fats carbohydrates and cellulose |amounts of proteins
(n) (¥) (&) (1)
- i in percent of dry aeéimmt {8)
45.182.75 « 0.34 0.42 1#.69 1.04
A5.2 B4.B2 0.14 3.26 6.38 1.37
A5.3 0420 2.43 2407
xA8  186.50 0.15 2.81 5426 i.&).
xA9 35;54 0.10 0.00 8.73 1.13
xxAL0 <93.£}4 0.08 9.&6‘ 5.22
A11 [89.43 0.06 2445 0e20 2697
A12 [B2.41 0.30 0.92 13.40 ésaﬁ
A13 Iarzasz 0.12 1.90 10.85 0.23
xAl4 L):«t.éé 0.05 0.90 5.81 0.00
A34.1 85.68 0.39 0.77 ﬁ.zs 1.74
xh15 | 85.26 0.30 6.18 1,40
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Hemicelluicse | Beilulasés,
Rumber Bitumen, and small amounts humic acids,
of |Ash|protobitumen|Fectine, soluble of proteins lignin and small
sample and fais earbohydrates and cellulose |emounts of proteing
(D) 7 (@) H
in ésréani; of dry s@ﬁmt {B)
A34.2 |B4.78 9.’30 36@ | | 6.18 1.407
416.1 ?é.xé 1.62» 4.68 Hi»;se | 2.11
nxié.z fz.ls 057 6.54 7.93 | 4.16
AIT  |55.78 @63 | 8.30 8.92 | ﬁ.m/
&lﬁ 55.2& 2.13 10.51 B 19.99 | | | 1.93
A27 -é’f;ﬁﬁ 1.28 B .95 - | | 75#9 ‘ 6.64
A28 23.93 é.BQ B ?.9/*. 54.32’ 0,00
A29  |718.71 94.72 448 | 8.69 i 1.36
age | éi.z& 0.64 1.86 1.76 | 2,68
ﬁsx | 1:’}.#1 0.99 9»‘.13 o ésg@ | ‘»';.63
432.1 1§.28 i.32 6.24 a.mk 0.00
A32.2 (85,36 |0.63 | 3.92 5.82 Lm
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Hemicellulose Celluloses,
Hunber Bituwmen, and small amcunts bumic acids,
of |Ash|protobitumen|Fecting, soluble of proteins lignin and small
sample and faots carbohydrates end cellulose |amounts of proteins|
(p) (¥} (¢) (u)
in pereent of dry sedimest (B).;-z
433.1 (86.95 | 0.20 036 9.62 0.00
419.1 |84.74 | 0.33 3.53 6.52 065
‘ e . —— " , -
819.2 || ions | 1469 8.36 - 4430
A33.2 |B2.70 | 0440 0.64 11.22 1.53
(Az0.1 [87.23 | 0.52 4.17 4.65 0.00
420.2 |85.55 | 0.36 ! 3026 B.42 1.05
421 83.26 | 0.49 \_ 4,26 9.29 0.00
Az2  [B2.33 | 0.62 7.10 1.93 1.48

x Since the weight of the benzene-aleohol soluble substances (Cy) was greaster
than the dry weight of the sediment (B), 81 was found by subtracting the

value of C (substances soluble in benzene-sleohol) from B.

%z The value for ﬁ4 was incorrect, hemce the value of H could not be csleuls ted.
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sediment {excluding the universally high 54.32%) while celluloses,
humic acids and lignin (H), ranged from Of to 7.04% of the dry sediment.

{8) The surface sediments had bitumen (D) wﬁtaﬂ from 0.20%
to 0.39%, pectins (E) from 0.36f to 0.77%, hemicelluloses (G) from
8.26% to 11.60%, and celluloses and lignin () from Of to 1.74% of
the dry sediment.

{9) The highest bitumen content (D} of station 1 was in the
surface sample (0.34%); the highest poctin content (F) of 2.81% was
in a sample 72 to 110 em. below the surface of the marsh bottom; the
highest hemicellulose content (G) of 13.40% was in s saumple 302 to 340
em. below the surface of the marsh botiom; and the highest cellulose and
lighin (H) of 2.97% content was in & sample 242 to 281 em. below the
surface of the marsh bottonm.

o At statiom 2, the layer from 140 to 190 em. had the highest
bitmn cwkmt (D) of 2.13%, pectin content (F) of 10.51f, end hemi~
celluloses (a«; of 19.99% of the dry sediment. The highest eellulose
and lignin content (H) of 7.04% of statiom 2 occurred in the layer
90 to 140 eom. below the surface of the marsh botiom.

At station 3, the layer from 25 to 40 em. hed the highest
bitumen content (D) of 7.69%, pectin content (F) of 8.36%, and
cellulose and lignin content (H) of 4.30% of the dry sediment. The
nighest velue of hemicelluloses (G) of 11.22f oecurred in the layer
2 to 20 em. below the surface of the msrsh bottom(Figure 7)

(10) Station 2 had the greatest values of bitumen (D), pectins
(F), hemicelluloses (G) and celluloses and lignin (H) in almost eyery
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STATION 3

Ib‘*l

7573

STATION 2

[Ss¢€

STATION |

PERCENT OF DRY SEDIMENT

18 A27 A28 A290 A30 A3l A321 A322 A331 AID1 A332 A201 A202 A2l 2

NUMBER OF SAMPLE

FI1G. 7
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LEGEND OF FIG7

. BITUMEN,PROTO BITUMEN AND FATS (D)

MULTIPLIED BY 10

N\
PECTINS AND SOLUB LE GARBOHYDRATES (F)
/
% HEMICELLOSES,PROTEINS, AND SMALL. AMOUNTS OF
CELLULOSES

CELLOSES,HUMIC AGIDS,LIGNIN AND SMALL

AMOUNTS OF PROTEINS (H) MULTIPLIED BY 2



layer as compared with stations 1 and 3.

The relationship between the results (Tebles 3 snd 4, fig. T)
and the level of biological pro&aétivity in the Dundas ¥arsh will not
be understood until a larger number of data bscome available including

both orgeniec and incrganic substances of lake sediments.
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