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1om

Lo

the dicczolved oriysen and Lontevalure data,  CJynople, waler-
guality data {fron theoe ueonurements ave avelilatle at the
Iake Zurvey Cenzer (105 - LCALY, Deilroit, ichirzan,

The sedincat canpleoo were collected with a Chioel dredee,
Bh and o weve meazured on c2ch cedinment gcancle by inwerting
rroves divectly into the radiment ctiil in the dredre,
The =amrles wers out into ylactic jars and a few milliliters
of 0,11 HBSOL (Chambers, verconal communication) werns added

T
precerve the zamles from vactarial action,
Totorotory Annlvedis
- .

In the lovoratory the samnles were anslyred [or irnce
nmetals end cazrion content, A set of bezalers was wachedl and
rinsed with dictilled waler and conceantrated HNO,, The

bealtors were Lien dried ot 110°C overnircht, dacn
rre-reighed., ‘“hen, 10-1% = of weht, hono.eulzed ce
Jeaced into enach teaiter, 'The s les viere drizd o

[SAL]
L

lated, cincwe tho velue ng 1itile neonnins in thino
‘e sedime ats veve Jdiccried Lo freo Uhe o vorio
rmetols fron ov onde con Loues antoainerals (Curtis
Ton nl of re2--nt sradr 'jCZ ety o as el o erch Le
the troce rooto o in o woluiion {(LPTLed, voooomnl con
Yhe covplon oo dicestet oo ot s date aL RV

N Ny e “n
BISTAEES I

viae



fo form and the cediments reazched dncivient dey-

=10 rl ¢ictlilled watey 2and a wezons 10 ml wortion of coacen-
trated MHNC, vas odded to each cancle, The somples vore allowed
to digest overnisht on the hot nlate,

Upon completion of dizection, the sanples were rprevared
for filtration by washin: cach gsedirent roridne with 15-25 ml

of %% CaCl, zolution in order to remove trace cations at ox-

no

chanse sites on the clay ninerals (tortland, personal coauuni-

cation; Orzeck et al,, 19v2; Cline ef al,, 1973). The cedinment

o1 N s = « vy ) el ) S e , [ T BRI
residucs were Tiltered dip a svocially designed Q0D dllivore
n~e s T e N : e lvra iy d o e I [T I .
filter cystewm (FMicure ©).  The adventaze of this sycten iz that

the f{iltrate zoes directly into a 100 nul volunetric flaui:,
vhich reduccus the danger of contamiunation, Tne volumetric
flask used was clcaned and rinsed with £0 ml of concentvated
solution (Chenical Rubbter ‘ublisching Co.,
£0-1960); rinzed with distilled vater and dried., The »H of
the filtrate was reasured with a Ihotovolt-Lisicord nll wneter

sing; referencce and zlass electrodes, ne <amrles with a

~

1€ 2,0 were adjusted to this pH with 1,00 Il soluticn in

order that the filtrate could be uzcl on the atomic evwcorsiion
spectrophotoueter, Seven ocauples vwere ad usled In this ronner,

A1l samples weeo diluled to 1230 ml with ¢iciillicd water,

“he trace-netal concentralions vere debt2imined on o

:

Ferlvin-ilmer Atomic Abcosrtion Sreci—on
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voing an ncoiylene-nir [lawe,  The concentrozlion off Cu wao
e e AR A N PN . P B, LR - : 3 . W vy s
peasured wilth a iz cle-clot bturner, A Uriple-siou bhurner Al
ueed to weasvre Co, Cry I, ot dn,  Dherdacd coluiions fow
ecch clement were prerared,  The standard U les wern
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errors are at the exbtrene liunits of anelysic, where concol-

traticns are at the lovwer liwits of detoction or nuoaroaching

L oa ~—
the veper, nonlincar vortion of the schandard curve, lost
unaaowns were in the cencentration rang: ciopercent
crror,

Votal cerbon and menansurar o1 a
cocond et of gamnle:, “he gcoamules weorn ajr drisd for @

veew and pround to o fipe vovder din o2 oo
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Caroon Vho neasured on & Leco dity-coln
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e
'he

variahles

n

%) weore correlabed ucing

product-monent correlation coefficient (favbaush and lerriam,
19 . The prorsrawm Miebuilt of ichigan Ctate University
Stat Syster (Uiichigan State University Comuutee Latvoratory,
19772), with missing dota ovtion, was used to calculate the

correlation-ceoefficien

£

t matriz (Table L), correlation-

.

calculated on all sixty-one ==

2

nrling

etations and twenty-one variables measured av each station,
The correlations (Table L) were tezted fov sigsnificaace at
both 997 and 9¢<7 confidence levels, _

R-node tactor analycis (llarbeugh and Merriam, 1008, e
ct 2l., 1970) v=g used on the thirty-eizht slations with com-
plete data, The variaobles depth; water tenrverature; pH; Zhj
crecilic conductivity; rhernolrhthalein elvalinity; total
aluwalinity; disgolved-oiysen concentration; discolved-oxygen
saturavion; concentratioas of C1, Co, Cr, Cu, In, and Zn;
total carlon; organic carbon; ant cciiusn” rmean Thi and
standard deviation vere aralyzel ucing the L-noce method,

Te ot 2l. (1270) prosran Statictical lachzgze for tho Jociel
iencern, veocion £.1, July 31, 1973 was ucced with the
folloving ontions, M2 Verimam o cion arnit Dtotiztlice 411,
Yables 5 ang § Yist the elzenvalucs and coomunalitiecs of the
factors, Tatle 7 1licts the varinbles used snd the loading ef
cochy variable on each fzctor, Inou oLoene oy oaunser of
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Table 5. Eigenvalues and communalities for R-mcde factor analysis of
bottom—~chemistry variables.

Factor Eigenvalue Percent Communality Curmulative Percent
Communality
1 4.47680 23.6 23.6
2 3.33486 17.6 41.1
3 2.45447 12.9 54.0
4 2.04261 10.8 64.8
5 1.47253 7.8 72.5
6 1.17588 6.2 78.7
7 1.04181 5.5 84.2
8 0.67u45 3.5 87.8
9 0.52491 2.8 90.5
10 0.36287 1.9 92.4
11 0.35651 1.9 94.3
12 0.30260 1.6 95.9
13 0.23827 1.3 97.2
14 0.19910 1.0 98.2
15 0.15332 0.8 99.0
16 0.08892 0.5 99.5
17 0.05895 0.3 98.8
18 0.03209 0.2 100.0
19 0.00906 0.0 100.0

Table 6. Eigenvalues for R-mode analysis using varimax rotated factor
matrix, with Kaiser normalization.

Factor Eigenvalue Percent Communality Cumnulative Percent
Communality

1 I, 26443 29.4 29.4
2 3.15130 21.7 51.1
3 2.23588 15.4 66.5
4 1.92028 13.2 79.7
5 1.23566 8.5 88.2
6 0.85770 5.9 4.1
7 0.85058 5.9 100.0
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Table 8. Tactors ard eigenvalues for Q-iode factor analysis of trace
metals in upper lake lMichigan.

Factor Eigenvalue Percent Communality Cuimulative Percent
of Variobles Conmunality
1 14.01885 36.9 36.9
2 7.04476 18.5 55.4
3 6.76974 17.8 73.2
4 3.55846 9.4 82.6
5 2.39502 6.3 88.9
6 2.06745 5.4 4.4
7 1.22917 3.2 97.6
8 0.91656 2.4 100.0
9 0.00000 0.0 100.0
10 0.000C0 0.0 100.0
38 0.00000 0.0 100.0

Table 9. Eigenvalues and camunalities for rotated® Q-mode factors
using varimax rotaticn with Kaiser normalization.

Factor Eigenvalue Percent Cemnunality Curtnulative Percent
Cormunality
1 13.93584 38.6 38.6
2 6.92176 19.2 57.7
3 6.62904 18.4 76.1
4 3.39842 9.4 85.5
5 2.20260 6.1 91.6
6 1.91927 5.3 96.9
7 1.11062 3.1 100.0

ae,
o

Factor axes rotated according to varimix algorithin, after Kaiser
nornalization.



Table 10, O-
aiter Kailser normalization.

rode factor loadings using varimax rotated factor matrix

Corrmunality Rotated Orthogonal Factors
Sample  h® 1 2 3 4 5 6 7
FACTOR 1
28 1.00 .991 .Q76 .017 -.025 -.080 Q6% -.012
60 1.00 .985 .056 .007 .020 -.079 .132 .051
36 0.97 .972 .032 -.003 .040 -.161 -.0%56 -.027
33 0.99 .968 .067 J141 -.011 120 -.061 =.115
7 0.98 942 -.027 -.037 .066 -.082 277 .083
13 0.96 .938 .223 .079 -.121  -.004 .001 .120
50 0.95 .928 084 -.023 .110 -.036 -.120 .251
57 0.99 .912  -.052 -.113 130 -.203 168  -.196
37 0.99 .799 .059 046 -.042 -.039 .095 .576
6 0.98 .762 .128 102 -.072 -.062 -.168 .581
89 0.93 746 482 .008 .022 -.057 -.002 .370
51 0.397 711 567 -.047 04 -.185  -.262 104
u7 0.88 .654 -.027 -.110 -.036 .063 .653 -.109
54 0.92 .327 -.119 -.029 -.809 -.0l4 -.285 01y
FACTOR 2
14 0.97 .022 971 -.107 .035 <114 .080 .057
32 0.93 .063 .897  -.204 .222 -.118 024 -.121
15 0.98 .135 .873 .285 .187  -.277 -.089 -.033
11 0.98 172 .816 .11  -.094%  -.098 .062 .077
25 0.93 277 765  -.113 .191 199 -.082 416
4Ss 0.98 .059 740 -.389 419 -.286 146 .056
22 0.97 -.031 672 -.360 .5585 .185 .158 134
16 1.00 .581 642 .333  -.047 -.1066 .165 .031
FACIOR 3
58 0.98 .189 -.076 .927 -.059 .073 .039 .255
8 0.99 249 -.217 .892 .065 -.107 .183 .201
31 0.27 -.125 -.3%9 .857 259  -.099 -.110 -.033
42 0.97 -.347 343 L8143 040 .071 00U .078
39 0.91 .052 <132 .830 .297 .028 .339 -.020
26 0.4 -,060 -.202 801 .249 161 -.034 -.262
1 0.96 .007 .562 759 .053 -.168 -.07% -.183



Table 10 (cont'd.)

Communality Rotated Orthogonal Factors
Sample  h? 1 2 3 Y 5 6 7

FACIOR 4

10 0.87 -.434 .021 .138 .603 .339 7393 -.124

29 0.95 .527 .352  -.346 .595  -.1u47 .219 .038

27 0.81 -.054% .512 -.383 .540  -.0581 221 .236
FACIOR 5

35 0.9% -.220 .009 .087 .154 .915 .163 014

43 0.4 -.121 243 -.131 .057 .893 214 -.051
FACTOR 6

Ly 0.86 -.001 .195 .4ug .109 004 .750  -.040

U6 0.4 -.352 .211 -.167 -.850 -.180 .208 -.012
FACTOR 7

12 0.97 .518 435 .368 .093  ~-.09% .185 .566

48 0.33 -.301 .215 -.308 -.853 -.053 .169 .oul
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Sediment texture and chemistry of upper Lake Michigan samples, analyzed according to Q-r

factor analysis.

Table 11.

Standard

Mean @

canic

Carbcn
%

Total

Zn
mg/kg

Sample h

Factor

Sl al?
C1Ch

Vid

..
15

Carbon
%

o
£

oy
S

th

I

mg/kg

0.0
c.0

0.65
0.70
1.37
1.08

5.78
1.69

0.310
10

0.086

0.220

2.20
0.64
1.

12.2
10.6

0.Ccu4
0.0

0.0 0.0
0.0 0.0

1.00
1.00

28
60

0.0
C.8
0.0
0.0

1.88
5.33

23.5 03

0.033

0.0 0.0

6.6

0.97
0.99

36

20.0 1.65

0.047°
0.0
0.0

0.0
0.0

0.0
0.0
0.0
6.0
0.0
0.0
0.0

33

0.0
0.0

™

2.6

0.091

0.02
1.03

3.30

0.0
284 .4

2.690
1.54
0.86

6.83
5.54
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