
Lake Bellaire 
Algal Survey

)1B)

Report of Study 
Conducted 16 May, 19? 1j
Submitted to Three Lakes

Association,
July, 1981.
R. Tallent, Biology Dept. 
Central Michigan University



Abstract

Results of an algal survey on Lake Bellaire, Antrim 
County, Michigan, on 16 May, 1981, are reported, Phyto-

%
plankton were sampled at 11 sites and periphytic algae

%
were collected at 35 sites. The species of algae from 
both growth habits indicate that the lake's nutrient con
dition is
to enrichment has occurred along the northeastern shore. 
Prevalent diatom species are applied as indicators according 
to the spectral descriptions of Lowe (1974). The presence 
of the attached filamentous green algae, Ulothrix zonata. 
Draparnaldia glomerata and Cladophora glomerata is mapped 
out. The last species suggests further monitoring for 
possible point sources of enrichment, Chara vulgaris occurs 
along the western shore but is almost absent along the 
eastern shorej it is possible that this is due to increased 
levels of phosphorous in the water along the latter.

meso- to eutrophicJ and that greatest exposure



Recognizing the necessity for biological information 
in the wise management of lakeshore property and inflowing 
waters, the Three Lakes Association sought an algal survey

ogists from Central Michigan University. The following re-%
port summarizes information acquired from the survey of peri- 
phytic and planktonic algae in Lake Bellaire (Antrim Co.,

and coordinated transportation. Thomas Pienkowski was instru
mental in collecting, algal identification and enumeration.
Any errors in description or interpretation of the data are 
my own responsibility.

of Lake Bellaire in the spring of 1981. Two hundred dollars
was designated for this study which was carried out by biol- M ?*

1i
Michigan). All collections were made on 16 May, 1981. tip

► • -I would like to acknowledge the support of Dr. Laverne 
Curry at all points and the assistance of Dr. Daniel Wujek •v
(Biology Department, Central Michigan University) in planning 
the study. Wolfgang Miller provided stimulus to the survey
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One of the most fascinating aspects of northern temperate 
lakes, although it is not strikingly evident withoul microscopic 
examination, is their diversity of species in the suspended al^al 
community (phytoplankton) at any one time. The open waters of a 
lake would seem to be fairly uniform, in terms of physical and 
chemical characteristics, and yet many species of &lgae may coexist 
there. Only one to a few species are dominant —  in terms of numb^rs- 
at any moment, while many others are represented by low numbers.
In spring, the dominant species are commonly members of the group 
of silica-walled algae known as diatoms (Bacillariophyta). Several 
factors, including light and temperature and grazing by microscopic ' 
crustacea and rotifers (zooplankton), are important in determining 
which species become dominant* It is here that nutrient concentra-v « 
tions may be critical, too. The end effect is that the algal com
munity which develops may provide an important and ongoing clue to 
the nutrient status of the lake, especially as it is influenced by 
human activity. Certain algal associations are known as generally 
occurring in lakes of defined nutrient conditions, from low-nutrient, 
or oligotrophic, waters to enriched, or eutrophic waters (Wetzel,*7 5 ). 
Knowledge of these associations, as well as information on the 
nutrient requirements of species of diatoms (Lowe, 1974), may be an 
important tool in monitoring water quality. The following study of 
phytoplankton in Lake Bellaire was conducted on this premisej it is.4
hoped.that continuing algal studies will provide water quality in
formation useful to riparians who make important decisions regarding 
the use of land around the lake and inflowing waters.

The microscopic algae of open waters range in size from 10 toI
500 um (one um, or micrometer, equals one one-thousandth of a milli
meter). In the past samples of these algae were collected__bv towing



a fine mer»h not (with openings of 50 to 60 um) at a slow speed
from a boat. This method was applied in the presenj; study\ more 
elaborate methods are necessary in order to obtain the smaller 
algae (nannoplankton* 10 to 50 um) but were not feasible, in this 
case.

Algae attached to objects (rocks, aquatic plants, submerged%
logs) along the shore were also collected. These algae are diverse

*
and undergo seasonal changes in species comparable to the phyto
plankton. Still, the periphytic algae —  as they are termed —  
provide a good clue to the nutrient conditions along shore. As 
water currents may obscure the influence of point sources of en
richment, care must be taken in inferring a source from the loca
tion of periphytic algae. Bottom type and exposure to wave action 
(ergo, orientation to prevailing winds) also influence- the type of 
attached algal community (Chapman and Chapman,1973)•

Lake Bellaire.
Studies have been conducted for several years on the water

shed known as the Chain of Lakes in Antrim County (Bennett,1968» 
Lawrenz,1971» Boyd,1976» Witzerman,1978; Miller,1981). These works 
provide important background information on the water quality of 
Bellaire Lake over a period of time. Although the investigations 
are concentrated mainly on water chemistry and bacteriological 
conditions, there is’ some documentation on the other groups of 
organisms (all of which are important members of the intricate 
living web of an aquatic environment). Witzerman's report describes 
the geological history of the lake (glacially formed) and yields 
relevant information on the morphometry. The lake is oriented 
along a major axis running south-3outheast to north-northwest and 
has a surface area of 718»3^3 hectares (metric acres). There are
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16.744 kilometers of shoreline, with a shallow gradient and sandy 
to gravel-marl substrate. Main aquatic plants noted' by eye in 
the 1981 season were bulrush (Scirpus acutus). Sago pondweed 
(Potamogeton pectinatus) and the macroscopic algae commonly called 
stonewort (Chara vulgaris). A diversity of submerged hydrophytes

'■'tillhas been observed to develop over the summer in thG northeastern 
region of the lake and at the mouth of the Intermediate River» 
these include the broad-leaf pondweed (Potamogeton amplifolius) 
as well as other pondweeds (P. richardsonii. P. 7,osteriformis) 
and arrowhead (Sagittaria sp.). When the three lakes (Torch,
Bellaire and Glam) are considered, this plant community is more 
common to the latter two than to the first. The maximum depth of

.. about a third of 
the maximum depth of Torch Lake. Considering that Lake Bellaire 
provides a considerable quantity of the waters for Torch Lake and 
that Bellaire is shallower and has a considerable shoreline, or 
littoral zone and proximity to the village of Bellaire and its 
water treatment facilities, it is evident that the quality of 
Lake Bellaire is of importance to not only its own riparians but 
to riparians all along the three lakes system.

The following survey should prove salient to members of both
the Three Lakes Association and members of the Lake Bellaire Property

I • •Owners Association.I 4 ’'■* • *
/ ' I.• . I

Lake Bellaire is recorded as roeters]
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Sampling of Lake Bellaire was conducted on 16 May, 1981. 

Phytoplankton were collected by plankton net tows at each of 

eleven sites, chosen so as to evaluate the effects of major water 

and wind currents and including the major inlets and outlets of
%

the lake (Intermediate and Grass rivers, respectively). These 

algae were preserved in Lugol's solution for later qualitative

analysis.

Growths of periphytic algae were observed by wading along 

east and west shores of the lake. Thirty-two samples of these 

algae were obtained and preserved in Lugol's solution for later 

identification.

Information from field notes as well as temperature and 

water clarity (Secchi disk) measurements proved useful in the 

evaluation of results of algal collections. All algae were i- 

dentified at Central Michigan University; this involved examina

tion by light microscopy (44-OX and 970X magnification), using 

scopes equiped with calibrated ocular micrometers and making 

reference to standard phycological keys (Patrick and Reimer, 1966 

1975; Prescott, 1962).

A minimum of 500 cells were identified and enumerated in 

traverses of slides prepared from each phytoplankton sample, and

the status of each species expressed as a percentage composition 
f ' ' 

for that sample, (Large differences in composition of phyto

plankton samples will indicate varying environmental conditions 

(e.g., nutrient input) at different sites in the lake). Major 

constituents of periphytic algal communities were also identified

The prevalent species of diatoms (a taxonomic class of algae 

well represented in northern temperate lakes in spring) were

M e t h o d s
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used as indicators of water quality. This was mgide possible

by reference to information on the environmental spectra cor-
J i t

related with each species (Lowe, 1974),

Information from the above procedures was integrated in 

order to provide a picture of the lake's nutrient/algal status
%

as a whole and to indicate any problem areas in particular.
%

Permanent slides (burnt mounts in Hyrex medium) of the diatoms 

from each phytoplankton site^ as well as from several periphyton 

^  samplings, have been deposited, along with a key to the slides, 

in the Bellaire Water Quality Lab, for comparison with future 

samplings,

■ .  . M ______________ ■'

Results

The location of sampling sites and some ancillary data is 

presented in Figure 1 and Table 1, Some 35 species of suspended 

algae (phytoplankton) were identified (and this is likely an 

underestimate) and are listed in Table 2 along with their relative 

abundance at each site (diversity indices were not calculated
4' * A

at present but may be developed from these data). Figure 2
'is rS i

shows the relative abundance of major phytoplankton species at 

the eleven open water sites. These species (obtaining 5# or 

more at at least one site) were all diatoms, with the exception 

of one colonial, golden brown algal species* Dinobryon sertu1 aria . 

Species of diatoms may be fairly representative of certain 

environmental conditions (Lowe, 1974-)» and information to this 

affect is provided for the major Lake Bellaire species in Table 3 . 

Knowledge of prevalent winds, major inlets and outlets, and tracking



of algal species^/in particular Fragilaria construens. a diatom, 

'introduced to the lake via the Intermediate Rr^p^iiade^ possible 

a rough sketch of the current conditions in the lake, as shown 

in Figure 3.

Several different groups of algae were represented in the 

attached, or periphytic, algae. These included diatoms, filamentous 

blue-green algae (Cyanophyta) in low numbers and filamentous green 

algae (Chlorophyta), as well as stonewort (Chara sp.). The fila

mentous green algae were conspicuous at several locations, are 

good continuous indicators of water quality, and relative proportions 

of these are given in Table 4 and depicted in Figure k, Chara 

vulgaris appeared to be mainly limited to the western shores of 

Lake Bellaire, while a diatom (Cymbella sp.) in mucilage tubes 

comprised the main periphytic component of algae in the northeastern 

bay of the lake (near the inflow of Wilson Creek, which drains the 

wetlands where settling lagoons of the Bellaire Water treatment 

plant are located.

Discussion

Lake Bellaire has as its majpr inflow the mouth of the Intermediate

R i v e r J The algal survey revealed that several species of algae, 

especially Fragilaria construens and, to a lesser extent, Diatoma 

tenue var. elongatum. which grow attached to rocks are washed in

to the lake along this tributary^""*Intermediate River as well as

Wilson Creek (n.e. bay) and Grass Creek (n.w. bay) may be contri

buting nutrients in substantial quantity to the lake. The phyto- 

plankton data do not confirm this, but the information on attached 

algae indicate enrichment in the northeast bay of the lake. This 

problem (which recommends close chemical monitoring of Intermediate 

River and Wilson Creek, as has been carried out in the 1981 season

t* v



by Wolfgang Miller (1981)) is compounded by the fact that 

indicated current conditions (cf. Figure 3) tend to hold in-
J*

flowing waters against the northeast shore.

The prevalent species of phytoplankton diatoms (cf. Table 3 ) 

are indicative of meso- to eutrophic waters, that is, these algae 

suggest that the waters of Lake Bellaire are enricheduin plant
*

nutrients such as nitrogen and phosphorous. Such conditions can
*

lead to massive summer growths of green or blue-green algaei 

in fact, blooms of Hydrodictyon reticulatum have been reported
$

in past summers for the northeast bay of the lake, and substantial 

masses of this algae as well as Spirogyra sp. and Zygnema sp. 

(filamentous green algae) were noted in the summer, 1981, season 

(Tallent, personal observations).fMost careful control of nutrient

'if

inputs from the wetlands at the northeast bay, from Intermediate 

River and from rijparian septic systems in that area is recommended.

| I t  is interesting to note that the plant nutrient phosphorous 

t * K \  may actually be detrimental to some algae, particularly the 

I stonewort, Chara vulgaris, when present in large concentrations 

(> 20 ppm) in the water* Chara vulgaris was virtually absent 

along the east shore of Lake Bellaire, and this suggests a 

higher continuous exposure to phosphorous loading (substrates 

are similar, but differing wind effects must also be considered).

The main attached green filamentous algae were Ulothrix 

zonata. Draparnaldla glomerata and Cladophora glomerata. It 

is noted that the first fluorishes in spring, in more or less 

eutrophic waters. The second grows only in hard waters (this 

jibes for Lake Bellaire, where Miller measured the total hard

ness as ranging from 180 to 190 mg/litre). The last algae mentioned,

^Hutchinson, 19?f>.



Cladophora glomerata thrives under conditions of nutrient en

richment! large masses of this species may indicate point sources 

of pollution. Its occurrence around the lake, especially into 

the northeast bay, is a valid reason for continuing concern and 

monitoring of nutrient levels in the Intermediate .River and 

Wilson Creek. Faulty septic systems and overapplications of 

lawn fertilizers may also stimulate growth of this algae. This 

situation was suggested at several sites, both east and west shores 

of the lake, -in the May survey, and property owners should keep 

a close eye on their shoreline during this month (and contact 

the biologist at the Bellaire Water Quality Lab, if they notice 

unusually heavy growth of green algae). It is recommended that 

a shoreline survey of periphytic algae be conducted yearly on 

Lake Bellaire, so as to record longer term changes. As subtle 

as these changes may be, an alertness to thera is an integral 

part of water quality preservation on Lake Bellire and lakes 

downstream. , .

t - a) ,
4* - '  .

8
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Figure 1.. Sites of sampling for phytoplankton and periphytic al^ae. 

Lake Bellaire, 16 May, 1981. *
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Table 1_ . Some notes on phytoplankton sampling sites 

sites.

See Figure 1 f o r

Site Depth 
(meters)

Secchi
Reading*

Temperature 
( C at 50 cm)

1 0 .5 - 2 bottom

2 2.0 bottom

* %

3 3.o bottom

4 2.5 bottom

5 ca. 28. — .—

6 --- ------

7 1.5 bottom 13.0

8 ca. 10. 4.8 12.5

9 ca. 1 5 . 4.8 14.0

10 ca. 10. 4.6

i

14.0

11 ca. 1 5 . 6.2 -*

j
16.0

Other Notes

Intermediate R., 50 m below 
dam, town of Beliaim. 
Cobble bottomi lm ± / sec.

Intermediate R. at Lake 
Bellaire. Sandy, with 
Potamogeton richardsonli. 
Valisneria americana. 
Sagittaria sp. v

'M
N.E. bay, near Wilson Crk. 
Marly/organic bottom; 
Potamogeton amp3 i.

ca. 70 m. off Fisherman's 
Paradise, sandy.

deep water off n. public 
access.

deep water, ca. 200 m. w. 
of Fisherman's Paradise

off outflow of Grass R. 
sandy bottom.

N. Arm. W. shore undevelopj 
and marshy, ca. 6 homes on
e . shore._________

N. central, shore low, sand 
wi. Salix sp., larix lari- 
cina and Thu.ja occidental-1

Along w, shore. S a n d /gravel 
and slight Scirpus sp. 
development. More hcv 93 
proximal than site 11.

S. Arm, ca, 9 homes along 
w. shore, sandy.

* Secchi Disk Reading is a silnple but useful measurementi the depth to 
which a white and black disk (20 cm in diameter) remains visible when 
lowened from the side of a boat. Although this measurement depends on 
wind and cloud conditions, it provides an approximation of the trans
parency of the water, which is more or less inversely related to the 
density of suspended matter, including phytoplankton.



Table 2. Composition of phytoplankton commununity at eleven sites,
represented as factor of 500 cell count. Lake Bellaire, 16 May,*81,

flos-aquae

Sitei
Tax on

1 2 3 4 5 6 7 8 9 • 10 11 >
«i

Bacillariophyta 
Pennales 
(araphe) 

-Asterionella 
formosa 

-Diatoma tenue 
var. elonp;atu

.061

.031
!T1

.08 J.086
.005

.093 .099
.007

.107

.005
.128 .051

.002
.242 .145

.012
.116

fl-;NRa
M i l

ft
m

Si-Diatoma sp.A 
-Frazilaria 
construens 

-Frapilaria 
crotonensis 

-Synedra
delicatissima

.042

.492

.066

0(5.247
.421

.163

.527

.013

.115 
• 4-55 
.071

.510

.055
.518
.041

.512

.100
.526
.075

.265

.13^

%

.537

.114
.333
.107

•U
-

\i||| 
M M

var.anpustissi ma .048

.013

.002

.002

.032

.003.008

.090

•
-Synedra sp. A 
-Tabellaria 

fenestrata 
(monoraphc) 

-Aohnanthes sp. 
-Cocconeis sp.

(biraphe) 
^iphora sp. 
-Entomoneis sp, 
-Gomphonema sp. 
-naviculoid sp^ 
-Nitzschia sp. 
-Cymbella spp.
Centrales 
-Cyclotella sp, 
-Melosira 
pranulata 

"B* var .eranu lata

.044

.004

.026

.001

.00* 
• .05! .oo1; 
.03c

.02*

.005

.003

.106
.003

.093.108

.007

.003

.010

.092

.002

-i
.013

.261

.008

.004

.179

.002

.013

.010

.035

.205

.005

.002

.319

.015

•

.122

.002

.004

.021

.013

* +4 
Ml;#.

' ‘IpP.

'Il
fl
H
.

: *
M
W ' M"A" var.anpustissi ma .089 .181-Rhizosolenia aP. .002 ,010 .006 .005 .002 .004 .010 .005

Chlorophyta
-Chlamvdomonas r̂.002sp. .Olj .014 .028 JfB
-Cladophora sp, 
-Moukeotia sp. 
-Spiropyra sp. 
-Stieeoclonium

.060

.005

.006sp.
.007

4

.008
.005

9'

| &

Chrysophyta
-D.inobryon

bavaricum
diverp.ens
sertularia

.023.002

.011 .02'.oo1;

.06; .043 .013
.077

.002

.030 .020 .035 .002 .044

.002

.018

.188

SjmM

Cryptophyta 
-Cryptomonas s 
- f la pel late B 
Cyanophyta 
-Aohanizomenon

).
.00'; .

.010

.004
.020
.003

.005 .011
.025

.007

f I os-aauae



Table 2, continued.
Site t 1 2 3 4 5 6 7 0 9 10 11

Cyanophyta 
^continued ) 
Iptcrocystis sp. 
^SnTjJvjm. sp. 
-Oscillatoria 

limosa ^

.001

.001

.002 .00 4 .002 .002 .005 .01* ■.002

«

.002

.002

.010 .004

Pyrrophyta 
-Ceratium 
7u.ru dine 1 la

r-\
oo
• .00* .002 .002 .002

Euglenophyta 
-Trachelomonas s 5. f

1

.002 *

•Counted as filaments



'■ " ' f ^Dinobryon sertulsncla 
Me loslra granulata varS-n 

Synedra delicatlsslma 
Asterionella formosa 

Fragilaria crotonensis 
Fragilaria construens

. Relative abundance of major phytoplankton species at 

eleven sites* Lake Bellaire and Intermediate River| 

16 May, 1981. # .

Numbers provide reference to site 

information in Table 1 .

Figure 2

On© centimeter vertical - of total community, by cell count.



Table J, Characteristic environmental types for prevalent diatom* 
phytoplankton species sampled in Bellaire Lake.
16 May, 1981. Based on spectra compiled by ̂ Lowe (1974).

* Prevalent diatom species were defined here as those species comprising
at least one percent in a 500 cell count of sample from at least one site. 
Identification to species — and often to variety — is necessary for 
application of environmental spectra/tolerances.

SPl9
SSpecies pH Nutrient Specific Habitat
III

Additional Comments

Asterionell a . i
•

formosa

Diatoma
tenue
var. elonp;

alki-
philou

indiffe 
to alki 
a turn

meso- to 
s eutrophic

rent
r»M 1 -----

euplanktonic

periphytic to 
euplanktonic

optimum pHi 7.2-7.8. 
cosmopolitan} summer 
maximum} limnophilo :s. 
Oligo-' tOy8-mesosaprobic.

optimum pHi 7.4-7.8; 
halophilous.

FraRilaria
construens

alkiphi
ous

1 - eutrophi c periphytic and 
tychoplanktoni

optimum pH« ca. 7.0-7.8} 
: an indicator of oxygen

•

Fragilaria
crotonensi

alki- 
s philou

meso- to 
3  eutrophic

euplanktonic

ated waters} fall maxi-, 
mum} oligo- to *<-me::o- 
saprobic. $

optimum pH} ca.8.0.
oligo- to A>-merjo"anrobic,

• H
Synedra
delicatiss ima

eutrophic euplanktonic often in water of medium 
hardness.

var. angus tis.

Tabellaria 
fenestrata

acido-
philou

in all 
s nutrient

periphytic halophobous (in this 
and pH optimum of 5-0

condition s to 7.1, this species is 
markedly different than 
proceeding onesJ.Saprobiei 
range is broad.

Centrales ■»' > /

Melosira
Kranulata

ijpfk-

var. granu- 
lata

var. an^ust

alki
phi lo

 ̂ If 1

eutrophic
us

It | H

euplanktonic —

ft II

Little difference between 
this variety and the 
following is reported by 
Lowe, except that the

issima • following variety does
not appear in flowing 
water as often (?).





Table 4 .

Relative abundance of major filamentous Chlorophyta (and Chara so.) 
growing periphytically.

* This column has a subjective element, since periphytic algae were 
sampled selectively and not randomly. However, it does give some 
indication of the relative importance of Chara sp. and the filamentou 
green algae as noted by collectors at different sites.

Sites # Containing* Composition (Taxa assigned percen tage,
(from filaments as decimal )
field of Chlorophyta, Chara Ulothrix Draparnaldia Cladonhora
notes) or Chara sd. sp. zonata Klomerata gl'omerata

28-33 3 (50%) 0.30 0.40
*

0.30

20-2? 6 (75$) 0.17 0.34 0 ,1 6
■■ -‘ft ■ 

0.33

55-60 3 ('60*) ------- C 0 . 6 5 > 0.35

50-55 5 (100*)f 0.35 0.24 0.41 ,

36-39 3 (75%) 0.03

•

0.97



Figure k,
* ■ ■■ ■ — •

Relative composition of periphytic communities of green filamentous 
algae and Chara sp. along different sections of shoreline,
Lake Bellaire, Antrim Co., Mi. 16 May, 1981.

Numbers under lines refer to sites numbered on field notes.
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PROPOSED

LAKE BELLAIRE-GRASS RIVER-CLAM LAKE 

PLANKTON SURVEY

t

A„ Collection Sites

1. Intermediate River (1 site)

( ~  100 meters up stream from mouth)

2-6. Lake Bellaire (5 sites)

a. 100 meters off-shore from the mouth of 
the Intermediate River ( input )u-"

b. ~ 1 0 0  meters off-shore from the mouth of
Grass River

c. 3 sites distributed in Lake Bellaire (consult 
earlier studies and attempt to sample similar 
l o c a t i o n s ) ^

7-10. Grass River Sites (4)

a. 25 meters into the mouth of Grass River

b. At the south end of the large marsh area

c. At the GRNA sign (approx. mid-river)

11-12. Clam Lake Sites (2)

a. "'“'100 meters off the mouth of Grass River
in Clam Lake

b. Mid-lake 600-800 meters out from the 
mouth of Grass River ri

Bo Plankton Hauls tL u  aX ja jJ? J  : ,, ■,

. c
1. Collect at all si^pii^s on same day 

2; Sample weekly

3. Coordinate with sample collection for water 
quality chemistry

4. #80 mesh (fine plankton net)

# l r O .
5. Preserve in osmotically balanced neutral formalin

10 % (v o l ./ v o l „) - formalin to sample: 1 to 1 . 
Retain samples for future comparative studies



6 „ Scan several small well-mixed sub-samples 
(100 x to 430 x) and identify all organisms 
to genera (species if feasible)

7, Note relative abundance of each taxa.
/

8 . Quantify Richness and Diversity by counting 
a measured volume (usually 1  ml) in a 
Sedgewick-Rafter or other appropriate 
sampling cell.

a. Count at least 200 individuals for # taxa 
(richness), sequential comparison index 
(SCI), and diversity index (DI). See 
attached sheets for methods

b. Repeat (a)

c. Record as follows:

# of Individuals

Species Count (a) Count (b)

a.

b.

c.

d. etc.

# Species

SCI

DI

9. Also record:

a„ Species observed in the sample but not 
found during the counts

b. Weather conditions on day of sample and 
1 - 2  days before the sample

c. Water Temperature (pH, D.O., etc. as feasible) 
If well coordinated with water chemistry study 
this data will be available
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C. Physical/Chemical Parameters

1. Bottom Profile —  cn-^cjz—

L

2. Current Speed and Direction -

3. Secchi Reading ^ , ■c.e ./uo /z .*

4. Depth to Thermocline &■>*. Cjz- ^ /

5. Temperature Gradient (surface to bottom) s-^ic-c. / /c.

6 . D.O. (surface to bottom) ^

7. pH, Hardness, Alkalinity ■- c.2

8 . Nutrients (nitrate, nitrite, ammonia,phosphates, 
etc.)

^ £.£—/  tiS /C. V

B j  BOD (if feasible)


