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INTRODUCTION

The Muskegon County, Michigan, Wastewater Management System is  

an a l te rn a t iv e  to  conventional wastewater trea tm en t and d isposa l 

methods. I t  o ffe rs  a  technique to  h e lp  c lean  up the  w aters of th e  

world by th e  handling of p o llu ta n ts  as reso u rces  out of p lace.

The e f f lu e n t from t r a d i t io n a l  wastewater trea tm en t p lan tc  con­

ta in s  many n u tr ie n ts  and o th e r components, some of which may be 

to x ic , in c reas in g  th e  eu tro p h ica tio n  r a te  and p o llu tio n a l load  of 

waterways. R ather than  d ischarge  t h i s  n u tr ie n t- r ic h  and p o llu tio n  

causing  t r e a te d  wastewater to  a  stream , r iv e r ,  or lak e , the  Muskegon 

System uses i t  as i r r ig a t io n  w ater and allow s the  s o i l  and p la n ts  to  

"p o lish "  th e  e f f lu e n t and perform th e  f i n a l  trea tm en t ( t r a d i t io n a l ly  

c a lle d  "T e rtia ry  T reatm ent"). T his enables th e  e ff lu e n t to  a c t  as 

a  f e r t i l i z e r  and a  s o i l  co n d itio n e r.

H isto ry

The idea of land  trea tm en t of w astew ater i s  not new. In  f a c t ,  

th e  use of animal and human w aste as  s o i l  co n d itio n e rs  and f e r t i l i ­

zers  d a te s  back to  a n tiq u ity . Stansburg (197*0 re p o r ts  th a t  sewage 

farm ing extends back beyond th e  Roman Empire. In  1559 a  p ro je c t was 

designed to  t r e a t  wastes from Bunslav, P russia , by applying domestic 

sewage to  th e  lan d  fo r  d isp o sa l. This land  trea tm en t continued fo r  

over 300 years (Godfrey, 1973? Thomas, 1973)• During the  l a t t e r  

p a r t o f th e  19**1 Century, some of th e  most e f fe c t iv e  sewage trea tm en t
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systems were well-managed, a g r ic u l tu r a l ly  p roductive farms (S tevens, 

1974). B e r lin , Germany, d isposed  of i t s  waste during  th i s  period  on 

fo u r farm s, to ta l in g  19,000 a c re s ,  on th e  sandy p la in s  of no rthern  

Germany. During p eriods of h a rd  f r o s t  o r heavy storm s, sewage was 

s to re d  in  ponds f o r  l a t e r  use . In  th e  1870 's P a r is ,  France, began 

using  lan d  d isp o sa l f o r  i t s  w astew ater. I n i t i a l l y ,  th e  sewage was 

given to  farm ers f o r  i r r ig a t io n .  Soon th e  wastewater was so much in  

demand th a t  th e  c i t y  so ld  i t  t o  farm ers. Today some sev e ra l thousand 

a c res  on a sandy outwash p la in  near Herblay a re  s t i l l  used fo r  

t r e a t in g  a  p o rtio n  of th e  w astew ater from P a r is . During th i s  period  

sev e ra l w astew ater i r r ig a t io n  farms a lso  served  London.

A wastew ater lan d  trea tm en t system was e s ta b lish e d  fo r  Mel­

bourne, A u s tra i l ia  in  1893* As th e  volume of wastewater increased , 

th e  farm was expanded. In  1963* th e  system comprised 26,809 acres  

and t r e a te d  th e  w aste from approxim ately 2 .5  m illio n  people, or 

about 100 m illio n  g a llo n s  of domestic and in d u s t r ia l  wastewater per 

day. This system a lso  inc ludes lagoons to  hold  peak loads of w aste­

w ater and to  provide fu r th e r  s ta b i l i z a t io n  of th e  w astew ater.

Land trea tm en t o f w astew ater began in  th e  United S ta te s  in  th e  

1 8 7 0 's , bu t u su a lly  on a  more lim ite d  sc a le  than  in  o th e r c o u n tr ie s . 

The S ta te  Insane Asylum in  Augusta, Maine, began th e  f i r s t  rep o rted  

attem pt a t  lan d  trea tm en t in  th e  U nited S ta te s  in  1872 (S tevens,

197*0. The f i r s t  m unicipal faun using  wastew ater in  th e  United 

S ta te s  was near Pullman, I l l i n o i s ,  14 m iles south of Chicago, in  

1872. The f a i l u r e  of t h i s  farm  sev e ra l y ears  l a t e r  was blamed on
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poor management ( to o  much w astew ater was ap p lied  a t  to o  ra p id  a 

r a t e ,  overtax ing  th e  s o i l ) .  San Antonio, Texas, co n stru c ted  lagoons 

and began applying sewage to  th e  land  around 1900 (Gloyna, 1971).

A survey of 15 w estern s t a t e s  showed 113 lo c a l i t i e s  p ra c tic in g  

land  trea tm en t o f w astew ater in  1935 (H utchins, 1939)- Of s ig n i f i ­

cance i s  th e  f a c t  th a t  most o f th e se  system s were s t i l l  in  o p era tion  

in  1972 (Thomas, 1973)* P re se n tly  about 1,000 U nited S ta te s  m unici­

p a l i t i e s  axe t r e a t in g  and d isp o sin g  of t h e i r  w astew ater through land  

trea tm en t techn iques (S tansbury , 1974, and Godfrey, 1973)* Most of 

th e se  systems a re  q u ite  sm all, com prising le s s  th an  1,000 a c res .

The la rg e s t  f a c i l i t y  o f t h i s  type  in  th e  U nited S ta te s  i s  th e  Muskegon 

System which u t i l i z e s  10,800 a c re s  and i s  designed to  t r e a t  45 m illio n  

g a llo n s  of w astew ater per day (D em irjian , 1973)*

In  1965, lan d  trea tm en t was used by over 1,300 in d u s t r ia l  f a c i l i ­

t i e s .  The food p rocessing  in d u s try , s p e c if ic a l ly  c an n e rie s , i s  th e  

la rg e s t  segment of in d u s try  u sin g  land  tre a tm e n t, a t  23$ ,  fo llow ed 

by th e  d a iry  in d u s try  and th en  th e  meat packing in d u stry  (Godfrey,

1973» and Thomas, 1973)*

A common component o f land  trea tm en t of w astew ater system s i s  a 

lagoon or a  s e r ie s  of lagoons. These lagoons can serve as  re s e rv o irs  

during p eriods when i r r ig a t io n  should  be dim inished o r h a lte d  ( i . e . ,  

during very  ra in y  s p e l l s ,  o r du ring  periods when th e  ground i s  f ro z e n ) , 

when to x ic  s p i l l s  occur, and /o r to  serve  as  a  b io lo g ic a l system 

g iv ing  f u r th e r  trea tm en t to  th e  w astew ater p r io r  to  d isp o sa l on th e  

land . Lagoons, w ithou t being a  component of lan d  trea tm en t system s,
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have a lso  been used f o r  c e n tu r ie s  t o  s to re  and t r e a t  animal and human 

w aste. In  1962, about 1,650 sewage lagoons were t r e a t in g  m unicipal 

w astew ater in  th e  U nited S ta te s  (Porges and Mackenthun, 1963) and 

some 1,600 lagoons were t r e a t in g  in d u s t r ia l  w astes (Porges, 1963) .  

These s tu d ie s  d id  not sp e c ify  th e  number o f lagoons o p era ting  alone 

o r th e  number o f lagoons o p e ra tin g  in  co n junction  w ith  land  trea tm en t 

system s.

Although th e re  has been a  f a i r  amount of experience w ith land  

trea tm en t systems and /o r w astew ater lagoons, th e re  i s  a  n o tic e ab le  

d e a r th  of in fo rm ation  in  th e  l i t e r a t u r e  concerning th e  limnology of 

w astew ater lagoons, e sp e c ia lly  lagoons which a re  a s  la rg e  and as 

deep as  th e  Muskegon lagoons. There i s  even le s s  in form ation  a v a ila ­

b le  on th e  b io lo g ic a l a sp e c ts  o f th e se  lagoons. Yet, th e se  lagoons 

a re  im portan t to  th e  su cc e ss fu l o v e ra ll  o p e ra tio n  of a  wastewater 

management system , w ith  or w ithout land  trea tm en t. As a r e s u l t ,  to  

manage th e se  lagoons, to  make necessary  p re d ic tio n s  and assum ptions, 

and in  order to  understand  what i s  occu rring  in  th e  f a c i l i t y ,  i t  i s  

necessary  to  develop an understand ing  o f th e  numbers, ty p e s , d i s t r i ­

b u tio n  and f lu c tu a t io n  of organisms ( i . e . ,  th e  popu la tion  dynamics) 

w ith in  th e  lagoons.

T h is  in v e s t ig a t io n  was concerned w ith  th e  lim nology of th e  

w astew ater s to ra g e  lagoons in  th e  Muskegon System, w ith  p a r t ic u la r  

emphasis upon th e  b io lo g ic a l a sp ec ts  o f th e se  w aters. The goal of 

t h i s  study  was to  g en era te  b asic  in fo rm atio n  concerning th e se  lagoons. 

H opefu lly , t h i s  background in fo rm ation  can be in co rp o ra ted  in to  more
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in te n s iv e  s tu d ie s  on th e  m etabolism , energy r e la t io n s ,  and tren d s  

w ith in  la rg e  wastew ater s to rag e  lagoons. These s tu d ie s  are  needed 

in  o rd er to  g a in  a  b e t te r  understanding  of th e  in te r re la t io n s h ip s  

w ith in  lagoons o f t h i s  ty p e  and in  order to  perm it a  more s c ie n t i f i c  

management of w astew ater system s.

The Muskegon System

The Muskegon County W astewater Management System t r e a t s  munici­

p a l e f f lu e n ts  from th e  g re a te r  Muskegon a rea  and in d u s t r ia l  e f f lu e n ts  

from v arious in d u s tr ie s ,  in c lud ing  two chem ical companies, a  paper 

m il l ,  and a  machinery p la n t .  During t h i s  study , th e  flow  was ap­

proxim ately  28 m illio n  g a llo n s  per day (MGD), 65$ o f which was indus­

t r i a l  w astew ater.

A network of in te rc e p to r  sew ers, fo rc e  mains and s ix  pumping 

s ta t io n s  c o l le c t  and d e liv e r  th e  combined m u n ic ip a l- in d u s tr ia l w aste­

w ater to  a  la rg e  c e n tr a l  pumping s ta t io n .  From th i s  s ta t io n ,  fo u r 

pumps w ith  a maximum pumping c ap a c ity  of 56,000 g a llo n s  per minute 

d riv e  th e  combined w astew ater 11 m iles to  th e  10,800 ac re  sandy t r e a t ­

ment s i t e .  The raw w astes are  th e n  d ischarged  in to  th re e  b io lo g ic a l 

trea tm en t c e l l s  (F ig .1, p. 8 ). Each c e l l  i s  equipped w ith 12 mechan­

ic a l  su rface  a e ra to r s  and s ix  mixing u n i t s ,  w ith 1,000 combined 

horsepower per c e l l ,  p rov id ing  a  complete mix system and an average 

d e te n tio n  tim e o f th re e  days. The e f f lu e n t  from th e se  c e l l s ,  which 

i s  comparable in  q u a l i ty  t o  th a t  achieved by conventional secondary 

trea tm en t, flow s by g ra v ity  to  e i th e r  o r both of two 850 ac re  s to rag e
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lagoons. This s to rag e  cap ac ity  o f 5*1 "b illion  ga llo n s  o ffe rs  opera t­

ing  f l e x i b i l i t y  to  th e  system. During perio d s  of heavy r a i n f a l l ,  or 

when th e  ground i s  fro zen , i t  i s  not necessary  to  i r r i g a t e .  Also, 

in  th e  event of a  to x ic  m a te ria l s p i l l  which could be de trim en ta l to  

th e  b io lo g ic a l trea tm en t c e l l s ,  th e  u n tre a ted  wastewater can flow 

d i r e c t ly  in to  th e  s to rag e  lagoons to  be a ss im ila te d  and biodegraded. 

These lagoons a ls o  provide a d d itio n a l waste s ta b i l iz a t io n  during 

perio d s o f normal o pera tion . In  order to  prevent seepage from e n te r­

ing  th e  ground w ater ou tside  o f th e  waste management s i t e ,  a  drainage 

o r in te rc e p tio n  d itc h  e n c irc le s  both lagoons, and seven drainage w ells  

fu n c tio n  a t  th e  west edge of th e  lagoon a re a . Water c o lle c te d  in  th e  

d i tc h  o r withdrawn from th e  w ells  i s  re tu rn e d  to  th e  West Lagoon.

From th e  s to rag e  lagoons th e  w ater flow s to  an o u t le t  pond and 

th en  to  a  c h lo r in a tio n  chamber p r io r  to  being used as i r r ig a t io n  

w ater. During p erio d s  of high demand th e  s to rag e  lagoons can be by­

passed , w ith  th e  t r e a te d  wastewater flow ing in to  a  s e t t l in g  pond and 

th en  to  an  o u t le t  pond. F u rth er o p e ra tio n a l f l e x i b i l i t y  i s  provided 

by g a te s  which can c o n tro l th e  amount o f wastewater flow ing in to  

e i th e r  lagoon, from one lagoon to  th e  o th e r , and from th e  lagoons to  

th e  o u t le t  pond (F ig . l ) .  The opera ting  p o s itio n s  of th ese  ga tes  

during  th e  in v e s t ig a tio n  a re  p resen ted  in  th e  r e s u l t s  sec tio n  

(Table 2 , p. 23).

F u rth e r in form ation  on th i s  system can be found in  th e  l i t e r a ­

tu re  (Anonymous, 1973? B astian , 1973? Bauer E ngineering, 1973?

Chaiken, e t .  a l . , 1973? D em irjian, 1973? F o r e s te l l ,  1973? S h eaffe r,
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1972; Snow, 1973; Teledyne T r ip le  R, 1973).

In  l a t e  May, 1973» a  sm all amount of e f f lu e n t began being d is ­

charged in to  both lagoons. At t h i s  tim e th e re  was some ra in w ater in  

th e  b a s in s , but th e  bottoms were not y e t covered. Due to  evaporation  

and seepage, th e  bottom of th e  lagoons were not covered u n t i l  August, 

19731 which tim e th e  flow  had in c reased  to  28 MGD. By th i s  d a te  

th e  c o n s ti tu e n ts  o f th e  paper m i l l 's  wastew ater had helped  to  s e a l  

th e  bottom.
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FIGURE 1

Wastewater S torage Lagoons S i te
KEY TO ABBREVIATIONS

BIO = B io lo g ica l trea tm en t c e l l  
OUT = O utle t  pond 
SET * S e t t l in g  pond

ID = P o in t o f d ischarge  o f in te rc e p tio n  d i tc h  w ater
OP = P o in t of d ischarge  from lagoon to  o u t le t  j>ond
WW = P o in t o f d ischarge  o f w astew ater
EQ ** E qualiz ing  g a te

BIO BIO BIO SET OUT

WW

SLW-1 SLE-1

SLE-5

WEST STORAGE LAGOON EAST STORAGE LAGOON

SLW-9

SLE-8
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METHODS

This study began in  August, 1973* and continued  through August, 

197^* Sample c o l le c t io n  s ta r te d  on October 15, 1973* During th e  

p e rio d  from August to  October 15, th e  w astew ater management s i t e  was 

fre q u e n tly  v i s i t e d  in  an a ttem pt to  e s ta b l is h  an a p p ro p ria te  re sea rch  

scheme, procure th e  proper equipment and su p p lie s , and gain  a  b e t te r  

understand ing  of th e  Muskegon System.

Three s ta t io n s  were e s ta b lish e d  in  each lagoon, as  shown in  

F igure  1. The s ta t io n  lo c a tio n s  and d esig n a tio n s  correspond to  

th o se  used by th e  managers of th e  system . Each s t a t io n  was marked 

usin g  sev e ra l empty p la s t i c  g a llo n  jugs and /o r a  styrofoam  box t i e d  

to  a  rope and anchored by cement b locks. During p erio d s  of open 

w ater, a l l  samples were tak en  w ith in  50 f e e t  of th e  s ta t io n  using  an 

aluminum boat. For s a fe ty  reaso n s, when th e  lagoons were ice-covered  

samples were taken  50 f e e t  from and p erpend icu lar to  th e  shore and 

in  l in e  w ith th e  s ta t io n .  S ta tio n s  SLE-5 and SLW-5 , th e  s ta t io n s  

f a r th e s t  from shore in  both th e  E ast and West Lagoons, were not 

sampled during  p eriods of ic e  cover.

A 2 .2  l i t e r ,  h o r iz o n ta l , opaque, non-m eta llic  Van Dorn b o t t le  

was used to  c o l le c t  samples f o r  a n a ly s is  of th e  fo llow ing  param eters: 

phytoplankton and pro tozoans; ch lo ro p h y ll a  and phaeophytin; prim ary 

p ro d u c tiv ity ; tem peratu re; tu r b id i ty ;  c o n d u c tiv ity ; pH; t o t a l  organic 

carbon; m eta ls , in c lud ing  calcium , i ro n ,  magnesium, manganese, po tas­

sium, sodium, and z in c ; n u tr ie n ts ,  in c lu d in g  orthophosphate, n i t r a t e ,

9
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and ammonia n itro g en ; c h lo r id e s ; and s u lf a te .  The volume of sample 

re q u ire d  f o r  th e se  t e s t s  exceeded th e  c ap a c ity  o f th e  Van Dorn b o t t le  

and, th e re fo re , two samples were drawn from th e  d e s ired  depth , mixed 

in  a  non-m eta llic  bucket, and s p l i t  in to  th e  req u ired  p o rtio n s . This 

p e rm itted  a n a ly s is  o f th e  above param eters from th e  same batch of

w ater. A sep a ra te  sample was drawn from th e  same dep th , again  using

the  Van Dorn b o t t le ,  f o r  a n a ly s is  o f d isso lv e d  oxygen and five-dny  

biochem ical oxygen demand.

B io lo g ica l Analyses

Benthos

A s ix  inch by s ix  inch Ekman Dredge was used to  c o l le c t  r e p l i ­

c a te  benthos samples. The dredge co n ten ts  were washed in to  a  p a i l .

The samples were brought back to  th e  lab  and screened through a 

U nited S ta te s  S tandard  No. 30 s iev e  (28 meshes p e r inch , 0.595 

m illim e te r openings). The ty p e  of s u b s tra te  was recorded  and any 

organisms and m a te ria l r e ta in e d  on the  s iev e  were tra n s fe r re d  to  a 

j a r  and preserved  w ith 70$ e thano l. The samples were l a t e r  hand- 

so rte d  by p lac in g  a p o rtio n  o f th e  co n ten ts  of th e  j a r  in to  a  w hite 

enamel pan f i l l e d  approxim ately o n e -th ird  f u l l  o f w ater. Most of

th e  sm all in s e c ts ,  worms, and c ru stacean s  f lo a te d  f r e e  of th e  d e t r i ­

tu s  and were p laced  in to  a  v i a l  co n ta in in g  7G& e th an o l. The d e b ris  

rem aining in  th e  pan was f u r th e r  searched fa r  any organism s, and 

a f t e r  p lac ing  any more anim al l i f e  in to  th e  v i a l ,  th e  d e b ris  was 

d isca rd ed . This procedure was rep ea ted  u n t i l  th e  t o t a l  sample was
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picked and so rte d . Q u a lita tiv e  and q u a n ti ta tiv e  an a ly s is  o f th e  

organisms found was c a r r ie d  out w ith  th e  a id  of s te reo sco p ic  and 

compound m icroscopes. Numerous taxonomic re fe ren ces  a ided  the  iden­

t i f i c a t i o n  of th e  benthic m acro inverteb rates (Beck, 1968; Curry, 1962; 

Edmondson, 1959; Grodhaus, 196?; Johannsen, 193*1-37; Mason, 1973;

Pennak, 1953; Roback, 1957* Ross, 1959; U singer, 1956).

In  order to  make genus and sp ec ie s  id e n t i f ic a t io n  of th e  midges, 

i t  was necessary  to  p repare  head and body mounts of th e se  organisms. 

R ather th an  using  th e  conventional bu t very  tim e consuming technique 

of c le a r in g  th e  midges in  KOH, r in s in g  and th en  mounting (American 

Pub lic  H ealth  A sso c ia tio n , 1971; Mason, 1973? Weber, 1973)* the 

midges were mounted d i r e c t ly  in to  polyv iny l lactophenol (Meier, 197*0 • 

This substance a c ts  a s  both a  c le a r in g  agent and a  mounting media.

In  o rder to  id e n tify  th e  O ligochaeta, whole mounts were prepared.

B ata from r e p l ic a te  samples were averaged, and th e  r e s u l t s  were 

re p o rte d  as  number o f in d iv id u a ls  per square fo o t. The mean d iv e r­

s i t y ,  d , and e q u i ta b i l i ty ,  e , was c a lc u la te d  fo r  each s ta t io n ,  as  

recommended by th e  Environmental P ro tec tio n  Agency (Weber, 1973)•

The form ulas used were:

d  = ?,"?-jp8 (N log10 N -  n* lo g 10 n i )

s 'e  =  —
s

where N = th e  t o t a l  number of in d iv id u a ls  a t  th e  designated
s ta t io n  over th e  complete period  o f study

n^ = th e  t o t a l  number of in d iv id u a ls  in  th e  i th  sp ec ie s
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s '  = a ta b u la te d  value 

s  = th e  number o f ta x a  in  th e  sample

Zoonlankton

Samples were i n i t i a l l y  tak en  w ith  a  Van Dorn b o t t le .  The con­

te n ts  of th e  b o t t le  were emptied in to  a  number 12 plankton ne t (mesh 

openings equal to  0 .15  m illim e te rs ) and concen tra ted  in to  a  30 ml 

v ia l .  Due to  th e  low co n cen tra tio n  o f zooplankton, t h i s  technique 

proved to  be inadequate. From 12 Ju ly  197** throughout th e  r e s t  of 

th e  s tudy , r e p l ic a te  v e r t i c a l  tows were taken  from one fo o t o f f  the  

bottom using  th e  same p lankton n e t. This procedure sampled a  column 

of w ater w ith  a  20.32 cm d iam eter. The samples were p reserved  in  

th e  f i e l d  w ith  K oechie 's  so lu tio n  (s a tu ra te d  sugar — k % fo rm alin ).

A sm aller mesh n e t ,  such as  a  number 20 which would be ap p ro p ria te  

fo r  cap tu rin g  n a u p i l l i  and o ther very  sm all zoop lank ters , could  not 

be used due to  th e  la rg e  amount of suspended m atter.

S evera l one m i l l i l i t e r  subsamples were withdrawn from a well-m ixed 

zooplankton sample using  a  Hensen-Stemple p ip e t. The subsamples 

were d ep o sited  in  a  n ine-dep ression  g la s s  c u ltu re  d ish  and q u an ti­

t a t iv e ly  and q u a l i ta t iv e ly  analyzed. Genus and sp ec ies  id e n t i f ic a t io n  

of ca lan o id  copepods was based on minute anatom ical d e ta i l s  of spec­

imens d is se c te d  between th e  fo u r th  and f i f t h  th o ra c ic  segments. Both 

segments o f th e  animal were mounted, v e n tra l  s id e  up, and examined 

under h igh  dry  (**5X) or o i l  immersion (9?X). S everal taxonomic 

re fe re n ce s  were v a lu ab le  a id s  to  id e n t i f ic a t io n  (B o u sfie ld , 1958* 

Brooks, 195?{ Gannon, undated; Edmondson, 1959* Pennak, 1953)•
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Data from r e p l ic a te  s a a p le sv e re  averaged and th e  r e s u l t s  were 

rep o rted  as  th e  number o f organisms per l i t e r .

Phyto-plankton and -protozoa

Samples were i n i t i a l l y  c o lle c te d  a t  one fo o t and /o r th re e  f e e t .  

From 26 A pril 19?^ throughout th e  r e s t  o f t h i s  in v e s t ig a tio n , sample 

depths were r e la te d  to  th e  transparency  w ith in  each lagoon. In  th e  

West Lagoon, c o l le c t io n  was a t  a  depth equal to  th e  secch i d isk  

transparency  and a lso  a t  o n e-h a lf t h i s  depth . Due to  th e  very  sh a l­

low tran sp aren cy  in  th e  E ast Lagoon, samples cou ld  not be meaning­

f u l ly  c o lle c te d  a t  th e se  depths, and th e re fo re , c o lle c t io n  was a t  th e  

secch i d isk  transparency  and a t  one and o n e-h a lf f e e t .

Immediately fo llow ing  c o lle c t io n  of a  390 ml sample, 10 ml of 

L ugo l's  so lu tio n  was added to  p reserv e  and h e lp  s e t t l e  th e  p lankton 

and protozoa. A nalysis was a ttem pted in  th e  la b  w ithout fu r th e r  

m anipulation of th e  sam ples. Due to  a  low co n cen tra tio n  o f p ia n k te rs , 

however, t h i s  techn ique was inadequate. C en trifu g a tio n , a t  v a rious 

speeds and f o r  v a rious periods of tim e , was a ls o  found to  be a  poor 

technique f o r  t h i s  s tu d y , as a c e r ta in  p o rtio n  o f th e  organisms were 

l ig h te r  th an  w ater and were not con cen tra ted . The c en tr ifu g e d  samples 

remained cloudy and m icroscopic exam ination rev ea led  th a t  some sp ec ies  

were s t i l l  rem aining in  th e  su p ern atan t. Davis (1966) has had sim i­

l a r  r e s u l t s  w ith  t h i s  technique.

A two week period  o f s e t t l i n g ,  follow ed by w ithdraw al o f th e  

to p  375 ml appeared to  be th e  most a ccu ra te  method of co n cen tra tio n .
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T his techn ique of c o n cen tra tin g  th e  samples 16 tim es was used f a r  

a l l  th e  re p o rte d  p lank ton  d a ta . By e lim in a tin g  th e  need to  t r a n s fe r  

th e  sample t o  v a rio u s  c o n ta in e rs , t h i s  method reduced lo s se s  due to  

p la n k te rs  adhering  to  th e  s id e s  o f th e  j a r  o r chamber.

A Palmer-Maloney c e l l ,  r a th e r  th an  a  Sedgvick-R a f t e r  c e l l ,  was 

used f o r  q u a n t i ta t iv e  and q u a l i ta t iv e  a n a ly s is  because of th e  h igher 

m ag n ifica tio n  re q u ire d  f o r  nannoplankton. Twenty f i e ld s  were examined 

in  each of s e v e ra l s l id e  p re p a ra t io n s , u sing  a  microscope equipped 

w ith  a  c a l ib ra te d  Whipple d isk . The r e s u l t s  from severed s l id e s  

were averaged. The clump count was used , a s  recommended by th e  

Environm ental P ro te c tio n  Agency (Weber, 1973)- AH u n ic e l lu la r  or 

c o lo n ia l organisms were counted as  in d iv id u a l u n i ts .

S tandard  diatom  mounts were made by ash ing  and mounting sub­

samples. Up to  2 .5  ml were evaporated , through successive  d ry ings, 

on 18 ml number one c i r c u la r  cover s l ip s .  T h is subsample was then  

ashed , to  d riv e  o f f  th e  organic m a tte r , on a  heavy duty  ho t p la te  a t  

over 510° C f o r  a t  l e a s t  one hour. Hyrax ( r e f r a c t iv e  index » 1.82) 

was used as a  mounting media and th e  s i l i c io u s  c e l l  f r u s tu le s  were 

examined under o i l  immersion. The co n cen tra tio n  o f d iatom s, however, 

was norm ally inadequate fo r  t h i s  techn ique. The recommended 250 

c e l l s  per s l id e  (Weber, 1973) cou ld  not be examined. F u rth e r sample 

evaporation  on th e  cover s l i p  was no t a p p ro p ria te  due to  th e  high 

c o l lo id a l  c la y  co n ten t o f th e  sam ples. Crushing and masking of th e  

diatom s occurred  w ith  any h ig h er c o n cen tra tio n .

R eferences r e l i e d  upon f o r  th e  a n a ly s is  of th e  phytoplankton 

and pro tozoa inc luded  American P u b lic  H ealth  A ssoc ia tion  ( l9 7 l)»
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Berges (1971), Edmondson (1959)» Kudo ( l 9 ? l ) ,  P a rish  (1968), P a tr ick  

and Reimer ( 1966) ,  P re sc o tt (1962) ,  and Weber (1966, and 1973).

Primary •productiv ity

The uptake of ino rgan ic  carbon by phytoplankton during photo­

sy n th es is  was measured w ith  th e  carbon-14 method of Steeman-Neilson 

(1952), in co rp o ra tin g  m odifica tions o f th e  American Public H ealth 

A ssociation  (1971)* th e  Environm ental P ro te c tio n  Agency (Veber,

1973)» and Jordan  (1970). Two c le a r ,  and one opaque, ground g la ss  

stoppered 125 ®1 Pyrex b o t t le s  were f i l l e d  w ith  w ater from th e  la rg e r  

sample c o lle c te d  in  a  Van Dorn b o t t l e ,  as d esc rib ed  above. One micro 

Ci/ml carbon-14 as sodium carbonate was withdrawn from two m i l l i l i t e r  

g la ss  ampoules th a t  were sea led  u n t i l  immediately p r io r  to  u se , and 

then  in je c te d  in to  each 125 ml b o t t le .  A ll th re e  b o t t le s  were placed 

on th e i r  s id e  in  an in cu b atio n  r i g ,  clamped a t  t h e i r  neck and lowered 

back to  th e  depth  from which th e  sample was taken . Samples were 

incubated from approxim ately 10:00 a.m . t o  2:00 p.m. A fter r e t r ie v in g  

th e  samples and adding 1 ml fo rm alin , th ey  were p laced  in  a  l i g h t ­

proof co n ta in e r f o r  t r a n s f e r  to  th e  la b . A w ell-m ixed 100 ml sub­

sample from each b o t t le  was f i l t e r e d  through a se p a ra te  0 .45  micron 

membrane f i l t e r  a t  0 .4  atmosphere o f vacuum. The f i l t e r s  were a i r  

d r ie d  and g lued  to  p lan ch e ts . The r a d io a c t iv i ty  on th e  f i l t e r s  was 

measured f o r  te n  minutes in  a  windowless gas flow  d e te c to r . The 

counts from th e  two c le a r  ( l ig h t )  b o t t le s  were averaged and th e  

count from th e  opaque (dark ) b o t t le  was su b tra c te d  from th e  average. 

This r e s u l t  was d iv ided  by th e  product of th e  number of hours of
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incubation  and th e  number o f minutes th e  ra d io a c t iv i ty  was counted. 

T h is answer i s  th e  cpm counted ( re fe r re d  to  as " r" )  and was in se r te d  

in to  th e  form ula in  Table 1 in  o rder to  o b ta in  th e  amount of carbon 

fix e d  per hour.

Chlorophyll a  and phaeophytin

The sample analyzed f o r  ch lo rophy ll a  and phaeophytin con ten t 

was drawn from th e  la rg e r  sample c o lle c te d  in  th e  Van Dorn b o t t le  as 

described  above. Five m i l l i l i t e r s  of magnesium carbonate was imme­

d ia te ly  added to  th e  200 ml sample. The c o n ta in e r, an opaque, brown 

p la s t ic  b o t t l e ,  was shaken and th en  p laced  in  an in su la te d  ch es t fo r  

tra n s p o r t  back to  th e  la b . A fter f i l t e r i n g  100 ml of each sample on 

a  0.45 micron membrane f i l t e r ,  th e  f i l t e r s  were fro zen  u n t i l  in  v i t r o  

a n a ly s is  in  acetone e x tra c ts  by flourom etry  was accomplished.

P h y sica l Analyses

Samples were c o lle c te d  in  th e  Van Dorn b o t t le  as described  above.

Temperature

A q u a li ty  grade m e rc u ry -filled  cen tig rad e  thermometer was placed 

in to  a  bucket co n ta in in g  th e  4 .4  l i t e r  sample. A fter a  period  of 

tim e s u f f ic ie n t  to  perm it a  co n stan t read in g , th e  tem perature was 

recorded  to  th e  n e a re s t one-ha lf degree cen tig rad e .

T u rb id ity

A Hach Model 2100A T urbidim eter was used  fo r  d i r e c t  measurement
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TABLE 1

Conversion of CPM to  Carbon Fixed

Conversion equation P = |  X C X f  (Saunders, 1962)

P P hotosynthesis  in  mg C/nP

r cpm counted (uptake of ra d io a c tiv e  carbon)

C 19.2 X lO^ mg c/m^ (a v a ila b le  inorganic
carbon in  th e  lagoons)

f 1 .0 6  ( iso to p e  conversion  fa c to r )

H 4 .2 ?  X 105 ( t o t a l  a v a ila b le  ra d io a c tiv e  
carbon in  cpm: m icrocuries 
used  X co un ter e ff ic ie n cy  X 
m illip o re  ab so rp tio n  f a c to r  X 
d is in te g ra t io n  per minute per 
m icrocurie)

M icrocuries used 37 00040 200 ( s c i n t i l l a t i o n  cpm/cpm per m icro- 
* c u r ie )

Counter e ff ic ie n c y 0 .25

M illip o re  ab so rp tio n  
f a c to r

O.838

D is in te g ra tio n  per 
m inute per micro­
c u r ie

2 .22  X 106

F in a l equation  f o r  
lagoons

P = r  X 0.047?
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of tu r b id i ty  by th e  Nephelometric method. R esu lts  were re p o rte d  in  

Formazin T u rb id ity  U n its  (eq u iv a len t to  Jackson T u rb id ity  U n its ).

Secchi d isk  transparency

A stan d ard  20 cm diam eter b lack  and w hite  secch i d isk  was used. 

R esu lts  were rep o rted  in  cen tim ete rs .

J*

A hydrogen ion  s e le c t iv e  g la ss  e le c tro d e  in  com bination w ith  a  

s a tu ra te d  calom el re fe re n ce  e le c tro d e  was used to  determ ine pH by 

th e  e lec tro m e tr ic  method. R esu lts  were rep o rted  in  s tandard  pH u n i ts .

C onductiv ity

A platinum  e le c tro d e  ty p e  s p e c if ic  conductance c e l l  w ith a  c e l l  

co n stan t o f 1 .0  + one per c en t was used. Conductance measurements 

were taken, a t  ambient tem perature u t i l i z in g  a  Barnstead Conductance 

Bridge. R esu lts  were re p o rte d  in  micro-mhos.

D issolved Oxygen and Biochemical Oxygen Demand

These two param eters a re  d iscu ssed  to g e th e r due to  th e  sim i­

l a r i t i e s  in  th e  methods used t o  ev a lu a te  each.

The sample was tr a n s fe r re d  from th e  Van Dorn sampler to  two 

300 ml BOD b o t t le s  through a  tu b e  extending from th e  bottom of th e  

sam pler to  th e  bottom o f th e  b o t t l e .  The narrow, f la r e d  mouth g la s s  

stoppered  BOD b o t t le s  were f i l l e d  to  overflow ing and allow ed to  

overflow  f o r  10 seconds before  in s e r t in g  tap ered  ground-g lass po in ted
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s to p p ers . This procedure avoids d is s o lu t io n  of atm ospheric oxygen 

and p reven ts  tu rb u len ce  and th e  form ation  of bubbles. One b o t t le  

was p laced  in  an in s u la te d  c h es t f o r  l a t e r  BOD a n a ly s is . The o th er 

b o t t le  was used f o r  determ ining  th e  DO co n ten t o f th e  lagoon by th e  

azide  m o d ifica tio n  of th e  iodom etric  method. Immediately a f t e r  c o l­

le c t io n ,  2 ml o f m anganese-su lfate  s o lu tio n  were added to  th e  DO 

sample, follow ed by th e  a d d itio n  o f 2 ml o f  a lk a l i- io d id e -a z id e  

re a g en t. The b o t t le  was s to p p ered , mixed by in v e rs io n , and l e f t  

u n d is tu rb ed  f o r  s e v e ra l m inutes to  allow  th e  f lo e  to  s e t t l e .  A fte r 

ano ther period  o f mixing and s e t t l i n g ,  2 ml of co ncen tra ted  s u lfu r ic  

a c id  were added. T i t r a t io n  was accom plished in  th e  la b o ra to ry .

In  th e  la b o ra to ry , a  p o rtio n  o f th e  BOD sample was t ra n s fe r re d  

to  each of two f re s h  BOD b o t t le s  co n ta in in g  an a p p ro p ria te  amount of 

d i lu t io n  w ater. One of th e se  b o t t le s  was used fo r  d e te rm in a tio n  of 

th e  i n i t i a l  DO. The o th e r b o t t l e  was incubated  in  th e  dark  f o r  f iv e  

days a t  20° C. T his b o t t le  was used fo r  de te rm in a tio n  of th e  f i n a l  

DO. The mg per l i t e r  of BOD was c a lc u la te d  by d iv id in g  th e  d iffe re n c e  

between i n i t i a l  and f i n a l  DO by th e  decim al f r a c t io n  of th e  sample 

used.

N u trien ts

N itra te  n itro g en

The c o n ce n tra tio n  o f n i t r a t e  n itro g en  was determ ined through 

a copper-cadmium re d u c tio n  of n i t r a t e  to  n i t r i t e .  The n i t r i t e  th u s  

produced was q u a n tif ie d  using  su lfan ilam id e  (d ia z o tiz e r )  and
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N -l-n ap h th y l-e th y len ed iaa in e  (c o u p le t) . The re s u l t in g  h ig h ly  co lo red  

dye was measured c o lo r im e tr ic a lly  and th e  r e s u l t s  were rep o rted  as 

mg per l i t e r  NO3 .

Ammonia n itro g en

The co n cen tra tio n  of ammonia n itro g en  was determ ined by d i s t i l ­

la t io n  follow ed by n e s s le r iz a t io n . R esu lts  were rep o rted  as  mg per 

l i t e r

Orthophosphate

The co n cen tra tio n  of orthophosphate was determ ined by c o lo r­

im etry , w ithout p re lim inary  f i l t r a t i o n ,  d ig e s tio n , or h y d ro ly s is , 

using  ammonium molybdate in  th e  vanadomolybdophosphorlc ac id  method. 

R esu lts  were re p o rte d  as  mg p er l i t e r  PO^

Anions

S u lfa te

The co n cen tra tio n  of s u l f a te  was determ ined using  th e  Barium- 

Methythymol Blue c o lo rim e tric  procedure. R esu lts  were rep o rted  as 

mg per l i t e r  SO^.

C hlorides

The c o n ce n tra tio n  of c h lo r id e  was determ ined by l ib e r a t io n  of 

th e  th io cy an a te  ion  from m ercuric th io cy an a te , fo llow ed by a  re a c t io n  

w ith  th e  f e r r i c  ion . R esu lts  were re p o rte d  as mg per l i t e r  Cl“ .
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T o ta l Organic Gar "bon

The co n cen tra tio n  of t o t a l  organic carbon (TOC) was determ ined 

u sing  a  Beckman Model 915 T o ta l Carbon Analyzer. R esu lts  were r e ­

p o rted  as  ag p er l i t e r  carbon.

M etals

The co n cen tra tio n s  of calcium  (C a)f iro n  (F e), magnesium (Mg), 

manganese (Mn), sodium (N a), potassium  (K), and zinc (Zn) were 

determ ined using  flame io n iz a tio n  photometry and atomic ab so rp tion  

spectroscopy. R esu lts  were re p o rted  as mg per l i t e r .

R eproduced  with permission of the copyright owner. Further reproduction prohibited without permission.



RESULTS AND DISCUSSION

The d a ta  gathered  during  t h i s  in v e s t ig a tio n  a re  p resented  in  th e  

appendices. Summary d a ta  only a re  p resen ted  in  th i s  sec tio n .

The r e s u l t s  of each param eter w i l l  he d iscussed  in d iv id u a lly  and 

th e  tren d s  or r e la t io n s  between param eters w il l  be d iscussed  where 

ap p ro p ria te .

Gate O perating P o s itio n s  and R esu ltin g  Wastewater Flow P a tte rn s

During t h i s  in v e s t ig a tio n , th e  o p era ting  p o s itio n s  of th e  g a tes  

c o n tro ll in g  inflow , outflow , and mixing between lagoons were a l te re d  

(Table 2 ) . The lo c a tio n s  o f th ese  g a te s  in  th e  lagoons a re  shown in  

F igure 1 , page 8. The E ast Lagoon u su a lly  rece iv ed  th e  w astew ater, 

w hile th e  West Lagoon always rece iv ed  th e  seepage w ater.

There was no n o ticeab le  e f fe c t  upon any of th e  param eters due to  

th e  eq u a liz in g  g a te s  being open from 17 August through 26 September 

1973 and from 29 March through 5 Ju ly  197^*

Ammonia n itro g en  and secch i d isk  transparency  were th e  only 

param eters n o ticeab ly  a ffe c te d  when th e  gate  to  th e  o u tle t  pond was 

opened in  th e  E ast Lagoon. These e f f e c t s  a re  noted in  th e  ap p ro p ria te  

s e c tio n s  of t h i s  re p o r t .

B io lo g ica l Param eters

Benthos

The ben th ic  m acro invertebrate  popu la tion  was, su rp r is in g ly , very

22

R eproduced  with permission of the copyright owner. Further reproduction prohibited without permission.



2 3

TABLE 2

Gate O perating P o s itio n s  and Wastewater Flow P a tte rn s

8-13-73 through 8-17-73 Flow d ir e c t ly  from b io lo g ic a l trea tm en t 
c e l l s  to  o u t le t  pond. G ates between 
b io lo g ic a l trea tm en t c e l l s  and East and 
West Lagoons (h e re a f te r  r e fe r re d  to  as 
e a s t  g a te  o r west g a te ) c lo sed . O u tle t 
g a te s  c lo sed .

8-18-73 through 9- 4-73 Flow in to  both  E ast and West Lagoons w ith  
equ aliz in g  g a te  a lso  open. O u tle t g a tes  
c losed .

9-  5-73 through 9 - 7-73 Flow d i r e c t ly  to  o u tle t  pond. E ast and 
west ga te  c lo sed , eq u aliz in g  g a te  open. 
O u tle t g a te s  c losed .

9 - 8-73 through 9-26-73 Flow in to  both  lagoons, w ith eq u aliz in g  
g a te  a lso  open. O u tle t g a tes  c lo sed .

9-27-73 through 3-29-7^ Flow in to  E ast Lagoon only. West g a te , 
equaliz ing  g a te ,  and o u t le t  g a tes  c lo sed .

3-30-7^ through 4-2^-7^ Flow in to  E ast Lagoon, eq u a liz in g  g a te  
open, o u tle t  g a te s  c lo sed .

d -30-?^  through 7- 5-7^ Flow in to  E ast Lagoon. E qualiz ing  g a te  
and west o u tle t  g a te  open. E ast o u tle t  
g a te  c lo sed .

7- 6-?4 through 8-31-7^ Flow in to  E ast Lagoon. - East o u t le t  gate- 
open, eq u a liz in g  g a te  and west o u tle t  
g a te  c lo sed .

l im ite d . This community comprised a  sm all number o f organisms 

re p re se n tin g  only a  few taxonomic groups. The q u a n ti ta t iv e  and 

q u a l i ta t iv e  r e s u l t s  o f th e  ben th ic  in v e s t ig a tio n  a re  p resen ted  in  

Appendix A.

The percentage com position, by group and by s ta t io n ,  i s  p resen ted  

in  Table 3 . This ta b le  a lso  in d ic a te s  th e  number o f samples taken  a t
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each s ta t io n  and th e  number of samples a t  each s ta t io n  th a t  con tained  

no m acro in v erteb ra tes . Each s ta tio n -g ro u p  ca tegory  con ta in s  two 

numbers a s  a  percen tage . The f i r s t  number was ob tained  by d iv id in g  

th e  number o f in d ic a te d  organisms a t  th e  sp e c if ie d  s ta t io n  by th e  

t o t a l  number o f a l l  ben th ic  m acro inverteb ra tes  a t  th a t  s ta t io n  and 

m u ltip ly ing  th e  q u o tie n t by 100. This va lue  i s  c a l le d  th e  percentage 

com position. The second number was obtained  by d iv id in g  th e  number 

of occasions th e  in d ic a te d  organism was found a t  th e  sp e c if ie d  s t a ­

t io n  by th e  number of b en th ic  samples tak en  a t  th a t  s ta t io n  and 

m u ltip ly ing  th e  q u o tie n t by 100. The r e s u l ta n t  v a lu e  i s  c a l le d  th e  

percentage occurrence.

Immature d ip te ra n s , o f th e  fam ily  Chironomidae (n o n -b itin g  

m idges), alm ost e x c lu s iv e ly  dominated th e  ben th ic  community. T h is 

fam ily , which was re p re se n te d  by seven genera , accounted fo r  97-5% 

(95<Q% la rv a e  + 2 .5^  pupae) o f a l l  th e  ben th ic  organisms. On a  by­

s ta t io n  b a s is ,  th e  Chironomidae comprised 10Q& of th e  benthos a t  two 

s ta t io n s ,  over 94% a t  th re e  s ta t io n s ,  bu t only 63 . 6% a t  th e  s ta t io n  

c lo se s t  to  th e  w astew ater d isch a rg e , SLE-1. These h igh percentages 

a re  to  be expected , as n o n -b itin g  midges have dominated th e  ben th ic  

m acro inverteb rate  p o p u la tio n  in  o th e r  w astew ater s to r a g e - s ta b i l iz a t io n  

lagoons (Grodhaus, 196? and Kimerle and Enns, 1968). The above 

au thors a ls o  re p o r t  th a t  th e  Chironomidae breed  p r o l i f i c a l ly  in  

lagoons and o f te n  emerge in  extrem ely la rg e  and troublesom e numbers. 

This h igh po p u la tio n  was not experienced during  th e  f i r s t  y ea r of 

op era tio n  o f th e  Muskegon lagoons, where in  48 out o f 52 samples th e  

ben th ic  m acro inverteb ra te  fauna remained w ell below 100 organisms per

R eproduced  with permission of the copyright owner. Further reproduction prohibited without permission.



R
eproduced 

with 
perm

ission 
of the 

copyright 
ow

ner. 
Further 

reproduction 
prohibited 

w
ithout 

perm
ission.

TABLE 3

P ercen tag e  Com position and O ccurrence o f B enthos. The f i r s t  number r e p re s e n ts  
th e  p e rc en ta g e  com position  and th e  second number, i n  p a re n th e se s , r e p re s e n ts  
th e  p e rcen tag e  o ccu rren ce . See t e x t  f o r  f u r th e r  d e t a i l s .

SI1 AT IONS

TAXA SLE-1 SLE-5 SLE-8 SLW-1 SLW-5 SLW-9 EAST,
TOTAL

WEST,
TOTAL

No. o f sam ples 14 5 8 12 5 7 27 24
No. o f sam ples w ith  
ze ro  organism s found 6 2 2 2 0 2 10 4

I  A rth ropods, In s e o ta 72 .7
(5 7 .1 )

100.0
(6 0 .0 )

100.0
( 7 5 .O)

98.5
(83-3 )

99 .5
(1 0 0 .0 )

97 .1
(7 1 .4 )

98.1
( 6 3 . 0 )

99-3
(8 3 .3 )

A. D ip te ra , Chironomidae 6 3 .6
( 5 0 . 0 )

100.0
( 6 0 . 0 )

100.0
(7 5 .0 )

94 .7
(83 -3 )

99 .5
(1 0 0 .0 )

9 7 .1
(7 1 .7 )

97 .4
(5 9 .3 )

97 .5
(83 -3 )

1. Pupae 9 .1
(7 .1 )

0 .8
(2 0 .0 )

3 .2
(1 2 .5 )

0 .0
( 0 . 0 )

5 .0
(2 0 .0 )

0 .0
(0 .0 )

2 .6
(1 1 .1 )

2 .5 x
(4 .2 )

2 . Larvae 5 4 .4
( 5 0 . 0 )

99 .2
(6 0 .0 )

9 6 .8
(7 5 .0 )

94 .7
(8 3 .3 )

94 .5
(1 0 0 .0 )

97 .1
(7 1 .4 )

94 .9
(55-5 )

94 .9
(8 3 .3 )

a . Chironomus plumosus
(7 .1 )

19 .4
(4 0 .0 )

2 1 .8
(3 7 .5 )

0 .8
(8 .3 )

4 .0
(4 0 .0 )

0 .0
(0 .0 )

20 .0
(2 2 .2 )

2 .2
(1 2 .5 )

b. C rico to p u s  sp. 0 .0
(0 .0 )

0 .8
(2 0 .8 )

1 .3
(1 2 .5 )

0 .0
(0 .0 )

0 .0
( 0 . 0 )

0 .0
( 0 . 0 )

1 .0
(7 .4 )

0 .0
(0 .0 )

c . D io ro ten d 1pes 
modeBtus ( ? : i )

0 .0
( 0 . 0 ) (1 2 .5 )

0 .0
(0 .0 )

0 .0
(0 .0 )

0 .0
( 0 . 0 ) <W> 0 .0

( 0 . 0 )
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TABLE 3 CONTINUED

STATIONS

TAXA SLE-1 SLE-5 SLE- 8 SLW-1 SLW-5 SLW-9 EAST,
TOTAL

WEST,
TOTAL

E. C oleoptera , Elmidae 0 . 0
( 0 . 0 )

0 . 0
(o.o)

0 .0
( 0 . 0 )

1 .5
(1 6 .7 )

0 .0
( 0 . 0 )

0 .0
(o.o)

0 .0
( 0 . 0 )

0 .5
( if .2 )

I I  M ollusoa, Gastropoda

Phvsidae. Phvsa 9.1
(7 .1 )

0 . 0
( 0 . 0 )

0 .0
( 0 . 0 )

0 .0
( 0 . 0 )

0 .5
( 2 0 . 0 )

0 .0
( 0 . 0 )

0 . 6
(3-7)

0 . 2
(U.Z)

I I I  A nnelida, O llgochaeta

T u b if ic id a e . Llm nodrilus 18 .2
( 7 .1 )

0 .0
( 0 . 0 )

0 .0
( 0 . 0 )

1 .5
(8 .3 )

0 .0
( 0 . 0 )

0 .0
( 0 . 0 ) (7 .*0

0 . 5
(*f.2 )
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square fo o t. The g re a te s t  number of organisms was 150 per square 

fo o t ,  a l l  of which were Chironomidae. Thus th e  number of benthic 

organisms remained q u ite  low throughout t h i s  study , in  sharp c o n tra s t 

to  th e  more common va lues of from 1,000  to  16,000  Chironomidae per 

square fo o t  in  o ther w astew ater s to ra g e - s ta b i l iz a t io n  lagoons (Kimerle 

and Enns, 1968).

The dominant genera v a r ie d  from s ta t io n  to  s ta t io n .  P roclad ius 

c u llc ifo n g u s  was dominant a t  SLW-1  and SLW-9, com prising 57«Q% and 

85 . 1%, re sp e c tiv e ly , of th e  ben th ic  p o p u la tion , w hile  G lyptotendipes 

spp. dominated SLE-5 and SLW-5 , com prising 78 . 1% and 75‘3%» resp ec­

t iv e ly .  The margin i s  not so c le a r  a t  SLW-8 , where G lyptotendipes spp. 

accounted fo r  4-7.2%, P ro clad iu s  cu lic lfo rm u s 22.6%, and Chironomus 

plumosus 21.6% of th e  b en th ic  m acro inverteb rate  popula tion . The 

d e a r th  of organisms a t  SLE-1 makes th e  percentages le s s  meaningful 

th an  a t  th e  o th e r s ta t io n s .

These midges appear to  be re p re se n ta tiv e  of th e  normal lagoon 

in s e c t  fauna. In  a study of 18 M issouri lagoons (Kimerle and Enns,

1968), G lyptotendipes b a rb in e s . Chironomus plumosus. and Tanvpus 

punctlpennis ( in  th e  same subfam ily as  P ro c la d iu s . Tanypodinae) 

comprised more th an  94% of th e  t o t a l  number of in s e c ts  c o lle c te d  in  

a l l  lagoons. Based upon Bureau o f V ector C ontrol reco rd s  of la rv a e  

c o lle c te d  from 22 l o c a l i t i e s ,  nine sp ec ie s  of chironomlds a re  con­

s id e re d  to  be common in h a b ita n ts  of lagoons in  C a lifo rn ia , inc lud ing  

P ro clad iu s  s p . , C ricotopus s p . , G lypto tendipes b a rb lp e s . two sp ec ies

of Tanypus. and fo u r sp ec ie s  of Chironomus (Grodhaus, 1967).

O ligochaetes were found on only two occasions, 21 December 1973 a"t
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2 9

SLE-l ( 8 per square fo o t ) ,  and 16 November 19?3 a t  SLW-1 (4 per 

square fo o t) .  They re p re se n te d  only one genus, L im nodrilus. a  

group which i s  u su a lly  common in  o rg a n ic a lly  p o llu te d  w aters. I t  

may ta k e  longer f o r  th e  o lig o ch ae te s  to  p r o l i f e r a te  in  t h i s  new 

environment.

Empty s n a i l  s h e l ls  were found In  seven sam ples, The genus 

Physa was th e  most common, bu t th re e  o th e r genera were a lso  p re sen t, 

as shown in  Table **.

TABLE k

Empty Gastropoda S h e lls  (No. p e r square fo o t)

DATE GENERA AND LOCATION

3-13-7** ** Physa (SLW-9)

5-28-7** 6 Phvsa (SLW-1): 26 Phvsa (SLW-'S)

6-28-7** 2 Physa and 18 Gyraulus (SLW-5)

7-12-7*+ i+ Physa (SLE-5)

8-29-7** 2 Physa. 2 Camooloma. 6 Lvmnaea and 6 Gyraulus 
(SLW-5)j 2 Physa (SLW-1)

Since i t  i s  not known i f  th e se  s n a i l s  were l iv in g  in  th e  lagoons 

or i f  ju s t  th e  empty s h e l l s  were washed in ,  they  a re  no t inc luded  in  

any f u r th e r  an a ly se s . On only two occasions were both th e  s n a i l  body 

and s h e l l  of Physa found, 12 December 1973 a t  SLE-l (4  per square  fo o t) 

and 29 August 19?** a t  SLW-5 (2 per square fo o t) .

The changes in  th e  abundance o f b en th ic  organisms throughout 

t h i s  in v e s t ig a tio n  a re  shown in  F ig u res  2 and 3. Both lagoons ex­

p erienced  a  d e c lin e  in  benthos from June t o  September, during  th e
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p erio d  when emergence occured.

The number o f ben th ic  m acro inverteb ra te  organisms a t  SLE-l 

rem ainedvery low throughout th e  y e a r , and in  s ix  o f th e  14- samples, 

no organisms were found. The mean number of ben th ic  organisms found 

a t  t h i s  s i t e  was only 3*1 per square fo o t .  Due to  t h i s  paucity  of 

anim als, no sp ec ie s  d iv e rs i ty  o r e q u i ta b i l i ty  could be determ ined f o r  

th i s  s ta t io n .  S ince each o f th e  in d iv id u a l samples a t  th e  o ther f iv e  

s ta t io n s  con tained  so few ben th ic  organism s, d iv e r s i ty  and e q u ita b il­

i t y  were c a lc u la te d  on a  per s ta t io n  b a s is  r a th e r  th an  on a per 

sample b a s is . These r e s u l t s  a re  p resen ted  in  T able 5 .

TABLE 3

D iv e rs ity  In d ice s  and E q u i ta b i l i ty  fo r  th e  
B enthic M acro invertebrate  Community

SLE-5 SLE-8 SLW-1 SLW-5 SLW-9

D iv e rs ity , d 1.7623 2.1*593 1.8623 1.8539 0.8351

E q u i ta b i l i ty ,  e 0.7298 0.9377 0.5259 0.7839 0.5122

T his index of d iv e r s i ty ,  d , i s  based on in form ation  theory  and 

tak es  in to  account th e  number o f sp ec ie s  ( i . e . ,  r ic h n e ss  of sp ec ie s) 

a s  w ell a s  th e  num erical d is t r ib u t io n  of in d iv id u a ls  among th e  sp ec ie s  

( i . e . ,  th e  r e l a t iv e  importance o f each sp e c ie s ) . T h e o re tic a lly , i t  

can range from zero  to  th e  lo g  o f th e  t o t a l  number o f in d iv id u a ls  

(Weber, 1973)*

Organic p o llu t io n  u su a lly  r e s u l t s  in  th e  dep ress io n  of d iv e r s i ty ,  

d , in  th e  b io tic  community, w hile  r e la t iv e ly  und istu rbed  environments 

have a  h ig h er d iv e r s i ty  index. Aquatic ecosystems w ithou t envtron-
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m ental p e rtu rb a tio n s  u su a lly  support communities having la rg e  numbers 

o f sp ec ie s  w ith  no in d iv id u a l sp ec ie s  p resen t in  overwhelming abun­

dance. Thus i f  a l l  in d iv id u a ls  belonged to  th e  same sp e c ie s , th e  

d iv e r s i ty  would be minimal, w hile  i f  each in d iv id u a l belonged to  a  

sep a ra te  sp ec ie s , th e  d iv e r s i ty  would be maximal. Wilhm (1970) and 

Wilhm and D orris  (1968) re p o r t th a t  va lues f o r  d of l e s s  than  1 a re  

u su a lly  ob ta ined  in  h eav ily  p o llu te d  aq u a tic  environm ents, values 

between 1 and 3 in  a re a s  o f moderate p o llu tio n , and v a lu es  above 3 

in  unp o llu ted  w aters.

The d iv e r s i ty  in d ice s  c a lc u la te d  f o r  each s ta t io n  in d ic a te  th a t  

s ta t io n  SLW-9 i s  h e av ily  p o llu te d , w hile SLE-5, SLW-1 and SLW-5 a re  

m oderately to  h eav ily  p o llu te d , and SLE-8 i s  only m oderately p o llu te d  

to  u n p o llu ted . T his i s  n o t, however, borne out by th e  o th e r d a ta  

ga thered  during  t h i s  in v e s t ig a tio n . The E ast Lagoon re c e iv e d  semi­

t r e a te d  w astew ater w hile  th e  West Lagoon rece iv ed  seepage w ater and 

had a  much lower BOD, TOC, and n u tr ie n t  co n cen tra tio n  th an  d id  th e  

E ast Lagoon.

E q u i ta b i l i ty ,  e ,  i s  c a lc u la te d  by ev a lu a tin g  th e  component of 

d iv e r s i ty  which i s  due to  th e  d is t r ib u t io n  o f in d iv id u a ls  w ith in  th e  

sp ec ie s . This index i s  re p o rte d  to  be more s e n s it iv e  th a n  d , and in  

f a c t  very  s e n s i t iv e  to  even s l ig h t  le v e ls  of degradation  (Weber, 1973)* 

I t s  range i s  norm ally from 0 to  1. Organic w astes reduce e q u i ta b i l i ty  

below 0 .5  and g e n e ra lly  in  th e  range of 0 .0  to  0.3* Values between 

0 .6  and 0 .8  a re  in d ic a tiv e  o f w ater not a f fe c te d  by oxygen demanding 

w aste. S ince th e  e q u i ta b i l i ty  v a lu es  c a lc u la te d  f o r  th e  lagoons were 

a l l  above 0 .5 , t h i s  in d ic a te s  th a t  th e  s ta t io n s  a re  not o rg an ica lly
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p o llu te d . Thus th e  e q u i ta b i l i ty  v a lu es  a re  not in  agreement w ith  th e  

c a lc u la te d  d iv e r s i ty  v a lu e s , nor do th ey  ag ree  w ith th e  o th e r param­

e te r s .

I t  may no t be a p p ro p ria te  in  t h i s  study  to  c a lc u a te  d iv e r s i ty  

and e q u i ta b i l i ty ,  and compare th e  r e s u l t s  t o  h i s to r i c a l  work, because 

alm ost a l l  o f th e  re p o r te d  uses o f d and e have been in  s tu d ie s  w ith 

over 100 in d iv id u a ls  p e r sam ple, in  e s ta b lish e d  l o t i c  communities, 

and in  communities re c e iv in g  predom inantly organic w astes. These 

co n d itio n s  a re  no t met in  t h i s  in v e s t ig a tio n . The Muskegon lagoons 

re c e iv e  more in d u s t r ia l  w aste , e sp e c ia lly  from a  paper m il l ,  th an  

m unicipal w aste. These lagoons a ls o  re p re se n t a  new aq u atic  environ­

ment, they  were man-made and were covered w ith  t e r r e s t i a l  v e g e ta tio n  

p r io r  t o  t h i s  s tu d y . From th e  beg inn ing , th e  E ast Lagoon was a  heav ily  

stressed a q u a tic  environm ent. C o lo n iza tio n  of th e  ben th ic  community 

may tak e  much lo n g e r  th an  f o r  th e  development of th e  p lank ton ic  

community, due in  p a r t  t o  th e  much lo n g er g en e ra tio n  tim e in  th e  

ben th ic  m acro in v erteb ra tes  th an  in  th e  p lankton .

Zoonlankton

The zooplankton d a ta , a rranged  by s ta t io n  and by d a te , a re  p re­

sen ted  in  Appendix B, and a re  summarized in  Tables 6 and 7 and in  

F ig u res-4-11.

Although th e re  was co n s id e ra b le  v a r i a b i l i t y  through tim e in  

reg a rd  to  th e  mean number o f organisms per l i t e r  in  each lagoon, and 

i n  th e  dominant group, th e  number o f zooplankton per l i t e r  c o n s is te n tly  

remained h ig h er in  th e  n u tr ie n t  and o rg a n ic a lly  r ic h e r  E as t Lagoon
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th a n  in  th e  West Lagoon (Table 6 ) .

The mean in  th e  E as t Lagoon ranged from a  low of 6 .3  organisms 

per l i t e r  on 16 November 1973 to  a  high of 132.3 on 9 August 1974, 

w hile th e  mean in  th e  West Lagoon ranged from 5*9 organisms per l i t e r ,  

a lso  on 16 November 1973* to  a  h igh of 57-3 on 15 August 1974. The 

g re a te r  number o f zooplankton in  th e  n u tr ie n t- r ic h e r  E ast Lagoon i s  

to  be expected, s in ce  more eu troph ic  w aters o fte n  support h ig h er 

zooplankton p o p u la tions th a n  le s s  eu troph ic  w aters (Schelske and 

Roth, 1973)* I t  i s  b e liev ed  th a t  t h i s  i s  p a r t ly  due to  th e  h igher 

food supply , namely phytoplankton, in  more eu troph ic  w aters. Davis 

(1958) f e e ls  th a t  th e  zooplankton depend more on phytoplankton th an  

upon non liv ing  organic m a te r ia l,  even in  o rg an ica lly  r ic h  w aters.

I t  has not been determ ined i f  t h i s  i s  t r u e  in  th e  Muskegon Lagoons.

The zooplankton pu lses  (F ig s . 4 and 5 ) do not appear to  correspond 

to  th e  phytoplankton p u ls e s , and th e  phytoplankton counts in  th e  

West Lagoon were h ig h e r, but zooplankton counts low er, th an  th o se  in  

th e  E ast Lagoon. This d is p a r i ty  cou ld  be due in  p a r t  to  th e  methods 

used t o  enumerate th e  zooplankton and th e  phytoplankton s in ce  only 

numbers were determ ined and not biomass. Another d i f f i c u l ty  in  

determ ining a  r e la t io n s h ip  between th e  zooplankton and th e  phyto­

p lankton  i s  th e  d if fe re n c e  in  th e  d ig e s t ib i l i ty  of th e  v a rio u s  a lg ae , 

depending upon th e  th ic k n e ss  and o th e r p ro p e rtie s  o f th e  a lg a l  c e l l  

w all (H utchinson, 1967). There i s  a ls o  evidence th a t  phytoplankton 

do not c o n s t i tu te  a  c o n tro l l in g  or l im it in g  f a c to r  w ith  re s p e c t to

th e  o v e ra ll zooplankton pop u la tio n  (R eid, 1961 and H utchinson, 1967).

The m a jo rity  of th e  zooplankton were c ru s tacean  arth ropods (Table
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TABLE 6

Compaxison o f  Zooplankton counts (o r g a n ism /llte r )  in  the East and in  the West Lagoon. 
Dataafce g iven  as th e  mean ±  one standard d e v ia tio n , fo llow ed  by the dominant taxa  and, 
in  paren th eses, th e  percentage o f a l l  zooplankton in  th e  in d ica ted  c o l le c t io n .

DATE LAGOON

EAST WEST

10-26-73  3 6 .8  ± 2 3 . 5  Daphnla (52.?%)

11_ 9 - 7 3  9 . 9  + * Daphnla ( 6 8 .?%)

11-16-73  6 .3  ±  * Daphnla (6 5 . 1%)

5-l/j._74

5-21-?4

5-28-74

6- H -74

94 .7  ±  109 .8  Daphnla (9 2 .3 $ )

9 .8  ±  2 .9  

6.6 ± 1.6

5 .9  ±  * 

13 .3  ±  5 .9

G yclopoid Gopepods, u n id e n ti­
f ie d  genera** (79-. 1 )

Gyclopoid Gopepods, u n id en ti­
f ie d  genera** (34.6%) 
Cyclops e x c l l i s  (24. C%) 
Daphnla (21.0%)

U n id en tified  R o tife r  ( 3 0 . 5%) 
Ghvdorus sphaerlcus (23.7%) 
F l l in la  lo n g ls e ta  ( 2 3 . 7%)

Daphnla
Cyclops

(4 7 .3 * )
(40.8%)

32 .5  ±  13.1 Daphnla (84 .3* )

4 1 .6  ±  7 .1 Daphnla
Cyclopoid copepods

(52-2%)
(44.?%)

* = on ly  one s ta t io n  sampled
** se e  d e sc r ip t io n  in  Appendix B

ON
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TABLE 6 (c o n t in u e d )

DATE LAGOON

EAST WEST

6 -2 8 -7 4 2 2 .0  1 1 2 . 7  D aphnia (37.6% )
Diaptom us (36.9% )

7 -1 2 -7 4 127*2 ± 3 7 * 8  C y c lo p o id  copepods ( 10Q%)

7- 19-74 1 8 .6  + 5 .4  Diaptom us (66.1% )

7 -2 6 -7 4 57*8  ±  1 4 .2  C y c lo p o id  copepods (100%)
C y clo p s v e r n a l i s  (46.4% )

8 - 2 - 7 4 1 5 . 9  i  5 . 8  Diaptom us ( 5 6 . 8&)

8 -  9-74 I 3 2 . 3  ±  39*6 C y c lo p o id  copepods (99*8%)
C yclop s v e r n a l i s  (31.6% )

O-I5-74 5 7 . 3  ±  2 2 . 8  D iaptom us (61.2% )

8 -2 0 -7 4 129*7 ± 2 9 . 5  C y c lo p o id  copepods (97*5%)
C yclop s v e r n a l i s  (25.0% )

8 -2 9 -7 4 5 6 . 4  ±  1 3 . 7  D aphnia (53.4% )
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7 ). The c la s s  C rustacea, which was rep resen ted  by th re e  o rders and 

n ine genera , accounted fo r  97.3% of th e  t o t a l  zooplankton in  th e  E ast 

Lagoon and 98.9% in  th e  West Lagoon. On th e  order and genus le v e l s ,  

however, th e  s im i la r i t i e s  between lagoons d isappears .

Cyclopoid copepods dominated th e  zooplankton in  w astew ater E ast 

Lagoon, re p re se n tin g  75*2% of th e  popu la tion . They comprised only a 

sm all p o r tio n  of th e  t o t a l  zooplankton popu la tion  in  t h i s  lagoon 

during  th e  e a r ly  phases o f t h i s  study , a  pe rio d  of v ery  sm all zoo­

plankton  p o p u la tio n s , but th e y  were dominant during th e  summer of 

197^ when they  accounted f o r  most of th e  in c rease  in  th e  number of 

zooplankton (F ig . 6 ) . Of th e  te n  sp ec ies  of cyclopoid  bopepods 

p re se n t, Cyclops v e rn a lis  was th e  most common, re p re se n tin g  19*9% 

of a l l  zooplankton in  th e  E ast Lagoon.

In  th e  West Lagoon, however, cyclopoid  copepods accounted f o r  

only 1^.1% and Cyclops v e rn a lis  f o r  only 1.9% of th e  t o t a l  zooplank­

to n . The percentage of t o t a l  zooplankton which were comprised of 

cyclopoid  copepods d ec lin ed  in  th e  West Lagoon throughout t h i s  study  

(F ig . ? ) .  The dominant zooplankton in  t h i s  lagoon were th e  c ladocerans, 

which a t  51 *2% were more th a n  tw ice th e  percentage of c ladocerans in  

th e  E ast Lagoon (2 1 .6 ^ ). Daphnia was th e  dominant genus in  th e  West 

Lagoon zooplankton, ^1.4%, fo llow ed by Diaptomus. 33*6%. In  th e  E ast 

Lagoon, Diaptomus rep re sen ted  only 0.5% of th e  t o t a l  zooplankton 

p o p u la tio n . T his change from calano id  copepods (Diaptomus) in  th e  

West Lagoon to  eyclopo id  copepods in  th e  E as t Lagoon corresponds to  

th e  g e n e ra l t re n d  f o r  changing zooplankton com position as  w aters go 

from .o ligo troph ic  to  eu tro p h ic : th e  p ro p o rtio n  of ca lan o id s  decreases

R eproduced  with permission of the copyright owner. Further reproduction prohibited without permission.
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TABLE 7

P ercen tag e  Com position and O ccurrence o f Zooplankton. The f i r s t  number r e p re s e n ts  
th e  p e rcen tag e  com position  and th e  second number, in  p a re n th e se s , r e p re s e n ts  th e  
p e rcen tag e  o ccu rren ce . See t e x t  f o r  f u r th e r  d e t a i l s .

STAT][0NS

TAXA SLE-1 SLE-5 SLE-8 SLW-1 SLW-5 SLW-9 EAST,
TOTAL

WEST,
TOTAL

No. o f sam ples 9 7 7 10 7 9 23 26

I  A rth ropods, C ru s tacea 95 .1
(1 0 0 .0 )

9 8 .3
(1 0 0 .0 )

100.0
(1 0 0 .0 )

98 .0
(1 0 0 .0 )

100 .0
(1 0 0 .0 )

98 .2
(1 0 0 .0 )

97 .3 98 .9

A. Copepoda, C yclopoida 76 .1
(77 -8 )

65 .1
(1 0 0 .0 )

89 .4
(1 0 0 .0 )

17 .0
(9 0 .0 )

1 1 . 3 v 
( 1 0 0 . 0 )

1 3 .6
(100 .0 )

75 .2 14 .1

1. Cyclops 4 2 .8
(6 6 .7 )

2 9 .8
(8 5 -7 )

43 .1
(1 0 0 .0 )

5 .7
( 6 0 .0 )

4 .4
(7 1 .4 )

5 .5
(6 6 .7 )

38 .1 5 .2

a . C. v e r n a l i s 24 .3
(5 5 .6 )

14 .7
(8 5 -7 )

20 .6
(1 0 0 .0 )

1 .6  . 
(4 0 .0 )

2 .7
(7 1 .4 )

0 .9
(4 4 .4 )

19 .8 1 .9

b. C. e x c i l i s 11 .0
(4 4 .4 )

4 .9
(5 7 .1 )

10 .9
(7 1 .4 )

1 .0
(4 0 .0 )

0 .0
(0 .0 )

2 .8
(4 4 .4 )

8 .7 1 .1

c . C. sp . , 7 ,5 N(4 4 .4 )
10 .2

(8 5 .7 )
11 .6

(7 1 .4 )
3-1

( 3 0 .0 )
1 .7

(4 2 .9 )
1 .8

(3 3 .3 )
9 .6 2 .2

2 . M esocyclops 1 3 .8
(6 6 .7 )

10 .8
(8 5 -7 )

1 5 .4
(8 5 .7 )

4 .2
(5 0 .0 )

4 .1
(1 0 0 .0 )

1 .4
(6 6 . 7 )

13 .3 3 .5
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TABLE ?  CONTINUED

STATIONS

TAXA SLE-1 SLE-5 SLE-8 SLW-1 SLW-5 SLW-9 EAST,
TOTAL

WEST,
TOTAL

a . M. edax 6 .1
(5 5 .6 )

6 .8
(8 5 .7 )

8 .8
(5 7 .1 )

2 .0
(4 0 .0 )

2 .3
(7 1 .4 )

1 .4
( 6 6 . 7 )

7-2 2 .0

b. M. dybow skli 0 .6
(1 1 .1 )

0 .3
(1 4 .3 )

0 .0
(0 .0 )

0 .0
( 0 . 0 )

0 .0
( 0 . 0 )

0 .0
( 0 . 0 )

0 .4 0 .0

c . M. sp . 7 .1
(55 -5 )

3 .7 V
(85-7 )

6 .6  
(7 1 .4 )

2 .2
( 3 0 .0 )

1 .8
(7 1 .4 )

0 .0
(0 .0 )

5 .7 1 .5

ParacvclODS st>. 3 .7
(4 4 .4 )

5 .4
(7 1 .4 )

9 .6
(5 7 .1 )

*
(1 0 .0 )

0 .1
(1 4 .3 )

0 .0
(0 .0 )

5 .9 *

4 . Unknown Genera ** 1 5 .8
(6 6 .7 )

19 .0
(85 -7 )

21 .3
(85 -7 )

7 .1
(6 0 .0 )

2 .7
(2 8 .6 )

6 .7
( 6 6 . 7 )

17 .9 5 .4

a . B9 ** 6 .8
(5 5 .6 )

6*5
(5 7 .2 )

4 .8
(4 2 .9 )

2 .2
( 3 0 .0 )

1 .4
(2 8 .6 )

1 .0
(4 4 .4 )

5*5 1 .6

b. E6 ** 1 .6
(33 -3 )

2 .1
(4 2 .9 )

3 .8
(5 7 .1 )

1 .4
(2 0 .0 )

0 .4
(1 4 .3 )

2 .4
(3 3 .3 )

2 .4 1 .3

c . E? ** 7 .4
(5 5 .6 )

10 .4
(85-7 )

12.7
(8 5 .7 )

3 .5
(5 0 .0 )

0 .9
(2 8 .6 ) , 3 ,3 n(3 3 .3 )

10 .0 2 .5

B. Copepoda, C alanolda

Diantomus 1 .1
(2 2 .2 )

0 .1
(1 4 .3 )

0 .1
(1 ^ .3 )

24 .2
( 5 0 .0 )

4 0 .4
(85-7 )

37 .2
( 6 6 . 7 )

0 .5 33.6
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TABLE 7  CONTINUED

st  at:[ONS

TAXA SLE-1 SLE-5 SLE-8 SLW-1 SLW-5 SLW-9 EAST,
TOTAL

WEST,
TOTAL

C. C ladocera 1 7 .9
( 6 6 . 7 )

33 .2
(5 7 .1 )

10 .5
(5 7 .1 )

5 6 .8
( 100 . 0 )

48 .3
(1 0 0 .0 )

4 7 .4
( 100 . 0 )

2 1 .6 5 1 .2

1. Daphnia spp. 17 .6
( 6 6 . 7 )

33.2
(57-1 )

10 .4
(5 7 . 1 )

4 3 .9
( 9 0 . 0 )

3 7 .8
(1 0 0 .0 )

42 .7
( 100 . 0 )

2 1 .5 4 1 .4

2. Bosmina l o n g l r o s t r i s 0 .3 v
(3 3 .3 )

0 .0
(0 .0 )

0 .0
(0 .0 )

0 .0
(0 .0 )

0 .0
( 0 . 0 )

0 .0
( 0 . 0 )

0 .1 0 .0

3. Chvdorus sp h a e ric u s 0 .0
(0 .0 )

0 .0
(0 .0 )

0 .0
(0 .0 )

1 2 .9
( 7 0 . 0 )

1 0 .5
( 5 7 . 1 )

4 .7
( 5 5 . 6 )

0 .0 9-8

4 . Alona sp . 0 .0
(0 .0 )

0 .0
(0 .0 )

*
(1 4 .3 )

*
( 1 0 . 0 )

0 .0
(0 .0 )

0 .0
(0 .0 )

* *

I I  R o tI fe ra ,  Monogononta 4 .6
(W A )

1 .6
( 1 4 . 3 )

0 .0
(0 .0 )

1 .8
( 3 0 . 0 )

0 .0
(0 .0 )

1 .7
( 2 2 . 2 )

2 .3 1 .1

A. Plolm a 2 .1
(4 4 .4 )

0 .0
(0 .0 )

0 .0
(0 .0 )

0 .1
( 1 0 , 0 )

0 .0
(0 .0 )

0 .7
(1 1 .1 )

0 .8 0 .2

1. B raohionus u ro e o la re s 2 .1  
(2 4 .4 )

0 .0
(0 .0 )

0 .0  
(0 0)

0 .1
( 1 0 . 0 )

0 .0
(0 .0 )

0 .0
(0 .0 )

0 .8 *

2. K e r a te l la  sp . 0 .0
( 0 . 0 )

0 .0
(0 .0 )

0 .0
(0 .0 )

0 .0
(0 .0 )

0 .0
(0 .0 )

0 .7
( 11 . 1 )

0 .0 0 .2
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Cyclopoid copepods as a  percentage of to t a l  
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Cyclops v e rn a lis  as a  percentage of t o t a l  
zooplankton in  th e  East S torage Lagoon
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Cyclops v e rn a lis  a s  a percentage o f  t o t a l  
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Daphnia  a s  a. percentage of t o t a l  
zooplankton in  th e  E ast S torage Lagoon
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5 1

w hile th e  predominance of cyclopoids in c re ase s  (P a ta la s , 1972).

R o tife r s  were su rp r is in g ly  s c a rc e , accounting fo r  only 2 . 3 S of 

th e  zooplankton in  th e  E ast Lagoon and 1.% in  th e  West Lagoon.

The dominance of th e  zooplankton by copepods (East Lagoon) and 

cladocerans (West Lagoon) i s  s im ila r  to  co n d itio n s  in  th e  surrounding 

G reat Lakes. From varous s tu d ie s  of G reat Lakes zooplankton, Davis 

( 1966) concludes th a t  dominance by e i th e r  o r both of th e se  groups 

during  v a rio u s  seasons of th e  year i s  q u ite  c h a r a c te r is t ic .

V ir tu a l ly  no in fo rm ation  concerning zooplankton popu la tions in  

w astew ater lagoons could be found in  th e  l i t e r a tu r e .

Phvtonlankton and protozoa

The complete r e s u l t s  of th e  q u a n ti ta t iv e  and q u a l i ta t iv e  analy­

s i s  of th e  phytoplankton and protozoa p resen t in  th e  lagoons a re  

p resen ted  in  Appendix C, arranged by d a te , s t a t io n  and ta x a . Through­

out t h i s  paper th e  ab b rev ia tio n  n r. w i l l  be used to  denote a  sp ec ie s  

id e n t i f ic a t io n  which i s  not p o s it iv e . I f  i t  i s  not th e  in d ic a te d  

s p e c ie s , i t  i s  a  c lo se ly  r e la te d  one.

There was a  g re a t d ea l of v a r i a b i l i t y  in  both time and lo c a tio n  

in  th e  number as w e ll as  th e  type  of protozoa and phytoplankton in  

th e  lagoons (F igs. 12 and 13 and Table 8) . Due to  th e se  la rg e  

f lu c tu a tio n s  in  numbers a t  d i f f e r e n t  s ta t io n s ,  th e  s tan d ard  d e v ia tio n  

exceeded, o r was v ery  c lo se  t o ,  th e  mean number of organisms on 5  out 

of th e  19 sampling d a tes  in  th e  E as t Lagoon and on 3 out of 19 in  th e  

Lagoon. On 21 December 1973 th e re  were 1,555*7 phytoplankton and 

protozoan organisms per ml a t  SLE-1, "but only 55*6 per ml a t  SLE-8 ,

R eproduced with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
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TABLE 8

Comparison o f Phytoplankton and Protozoan counts (Organlsms/ml) in  th e  East and 
West Lagoons. Data are g iven  as th e  m ea n t one standard d e v ia tio n , fo llow ed  by 
the p r in c ip a l taxa  and, in  p a r e n th e s is , th e  ta x a 's  percentage o f th e  mean.

DATE LAGOON

EAST WEST

11-  9-73

11-16-73

11-30-73

12-21-73

1 -  2-79  

1-16-79

1-30-79

2-13 -79

1559 • 1 ±  702. 9 C h lo re lla  nr. pyrenoidosa
(58 .3# )

903.2  ±  372 .6  Bodo (9 5 . y6)

2 0 1 .5  — 9 « 8  M eloslra nr. granulata
(31.

805 .6  ±1060.7  C h lo re lla  nr. v u lg a r is
(50.9/o)

Chlamydomonas s p . ( 3 8 . 8%)

1 9 7 2 .6  ±  9 6 8 . 9  C h lo r e lla  nr. v u lg a r is
(76.0/.)

2396 .3  ± 1011.9  Chlamydomonas s p . ( 6 9 . 3&) 

180.6  ±  122 .7  Chlamydomonas s p . (36*5/0

257*0 ± 1 0 8 .0  Bodo

1319. 157*0 Bodo

(62.1%)

(59.5%)

680.9- ±  117*9 C h lo re lla  nr. v u lg a r is
(5 6 . 1%)

6 97 .3  ±  *+79*3 Chlamydomonas sp. (92.9%)

5812 . 6  ±7021.8 C h lo re lla  nr. v u lg a r is
(7 8 .3 6 )

5250 .1  ±3731.7  Chlamydomonas sp . ( 8 3 . 3%)

5902 .8  ± 3 6 8 9 .1  C h lo re lla  nr. v u lg a r is
(99-5%)
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TABLE 8  CONTINUED

DATE LAGOON

EAST WEST

2-27-74 715.2 ±  1 6 7 . I C h lo re lla  nr. pyrenoldosa
( 6 3 . w

1 0 5 3 3 .6  ±  618 .6 C h lo re lla  nr. v u lg a r is
(84.9%)

3-13-74 7878.5  ±9450.7 C h lo re lla  nr. pyrenoldosa
(89.0%)

6642 .4  ± 7 3 0 9 .3 C h lo re lla  nr. v u lg a r is
(95.7%)

3-29-74 9402 .8  ± 7 9 6 0 .1 C h lo re lla  nr. pyrenoldosa
(78.8%)

2725 .4  ±2362.1 C h lo re lla  nr. v u lg a r is
( 8 3 . 8%)

4-12 -74 786 .0 ±  IO6 . 7 Chlamydomonas 
C h lo re lla  nr.

sp . ( 3 9 .5 0  
pyrenoldosa  

(23.4%)

8 3 2 9 . I  ±1599.5 C h lo re lla  nr. v u lg a r is
(91-7.%)

4-26 -74 324.6 ±  182 .4 Chlamydomonas s p . (5 7 .5 6 ) 3306.4  ±1198.4 C h lo r e lla  nr. v u lg a r is
(89.0%)

5 -  7-74 537 .6 ±  501 .9 Chlamydomonas sp . (43.3%) 
Golenkina pauclsp ina

(20.2%)

5-14-74 4 8 2 .6  ±  111.5 C y c lo te lla  nr. mene- 
ghiniana ( 1 8 . 7%) 
Euglena sp . (18.0%)

5-21-74 255 .7 ±  319.5 Trachelomonas s p . (49.0%)

5-28 -74 2 04 .8  ±  135.7 Glaucoma sp. (39.0%)
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TABLE 8  CONriNUED

BATE LAGOON

EAST WEST

6-11-74

6 -28-74

7-12-74  

7-19-74

7-26-74

8 -2 -74

2 7 3 . 3  ±  H 7 .4  V o r t ic e lla  sp . (2 3 .7 /0  
Trachelomonas sp . ( 1 9 . 9/O

6 2 3 .O 194 .0  Glaucoma sp. (31.2#)

9 7 3 . 4  i  2 0 9 * 3  Grvptomonas nr. ovata
(3 3 -3 /0

235 .9  ±  6 1 .p Phacus sp . (1 7 .2 /0
Chroomonas nr. nord-

Tn.s t e d t l l  
Chlamydomonas sp. (11

.7/0 
• 3*)

6 3 2 . 9  i  272 .1  C h lo re lla  nr. pyrenoldosa
(3 2 -8 /0

Anabaena c o n s tr lc ta
C16 . 3/O

6 3 4 . 5  ±  145.2  C h lo re lla  nr. v u lg a r is
(32T7/O

O n
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TABLE 8  CONTINUED

DATE

8 - 9-74

LAGOON

EAST

8-15-74

8-20-74

8-29-74

3 6 5 4 .2  ±1742.1 Cryptomonas nr. ovata
(20. <j/o) 

C h lo re lla  nr. v u lg a r is
( 9.6%) 

Ankistrodesmus sp .
( 9>6&)

Chlamydomonas sp . ( 9«0/£)

18813*6 ± 4977 .8  Stephanodiscus nr.
ln v ls a ta tu s  (3°*9 /0

WEST

IO5 6 . 6  ±  125*1 C h lo re lla  nr. pyrenoldosa
(45.3£)

I 3 2 5 6 .6  ±3098.1  Aphanlzomenon f l o s - aquae
(5676)



r e s u l t in g  in  a  mean of 805• 6 and. a  standard, d e v ia tio n  of 1060.?.

The two major sp ec ie s  on th i s  d a te  a t  SLE-1 (C h lo re lla  n r. ynl ga-H g 

and Chlamydomonas s p . ) were th e  only two sp ec ies  p resen t a t  SLE-8.

On th e  next sampling d a te , 2 January  1974, a  bloom of C h lo re lla  nr. 

v u lg a r is  a t  SLW-1 but no t a t  SLV-9 accounted f o r  10,777.? organisms 

per ml a t  SLW-1 but only 84?. 4 p e r  ml a t  SLW-9, r e s u l t in g  in  a  mean 

of 5812.6 +_ 7021.8. A s im ila r  co n d itio n  occurred on 13 March 1974 

and a ls o  on 29 March 1974, when a  bloom of C h lo re lla  n r. v u lg a ris  

a t  SLW-1 bu t not a t  SLW-9 r e s u l te d  in  th e  s tandard  d e v ia tio n  exceed­

ing  or being v ery  c lo se  to  th e  mean number of phytoplankton and 

protozoan organisms p er ml in  th e  West Lagoon. On th e se  same two' 

d a te s  a  bloom of C h lo re lla  n r. -pyrenoldosa a t  SLE-8 bu t not a t  SLE-1 

produced th e  same s i tu a t io n  in  th e  E ast Lagoon.

In  May th e  s tan d ard  d e v ia tio n  again  was c lo se  to  or exceeded th e  

mean number o f phytoplankton and protozoan organisms per ml in  th e  

E ast Lagoon. On 7 May 1974 and ag a in  on 21 May 1974 th i s  phenomena 

was n o t, however, due to  a  bloom of any one organism but r a th e r  to  a 

g en era l in c re ase  in  se v e ra l organisms a t  only one s ta t io n . Due to  

h ig h er numbers of Chlamydomonas s p p . , Golenklna -paucispina and 

Glaucoma spp. a t  SLE-1 on 7 May 1974, t h i s  s ta t io n  had 1378.9 and 

874.9 organisms p er ml while SLE-5 had only 111.0 and 124.8 per ml 

and SLE-8 had only 486.0 and 249.8  per ml. Due to  an in c rease  in  th e  

number o f Trachelomonas. Buglena and Glaucoma on 21 May 1974 th e re  

were 694.4  and 631 .9  organisms p er ml a t  SLE-1, but only 13 .8  and 

34.6 p e r  ml a t  SLE-8 and 125*2 and 34*7 par ®1 a t  SLE-5 .

R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



5 9

The phytoplankton and pro tozoan pop u la tio n  in  both  lagoons 

showed some s im i la r i t i e s  and y e t  on o th e r occasions th e  popu la tions 

were d r a s t ic a l ly  d if f e r e n t  from one lagoon to  th e  o th e r . These 

f lu c tu a tio n s  in  term s of sp ec ie s  com position and numbers a re  p re ­

sen ted  in  T ables 8-11.

The phytoplankton and protozoan popu la tion  in  both  lagoons 

rem ained r e la t iv e ly  low during  th e  months of May, June , and J u ly , 

although  i t  was on an upward tre n d  d u rin g  th e  l a t t e r  two months.

The h ig h es t popula tions in  both  lagoons occurred in  August. On 

20 August 19?4 th e  phytoplankton and protozoan pop u la tio n  was alm ost 

19,000 per ml in  th e  E ast Lagoon and on 29 August th e  po p u la tio n  was 

over 13,000 per ml in  th e  West Lagoon.

Various organisms dominated th e  o v e ra ll  phytoplankton and pro­

tozoan popu la tion  in  each lagoon throughout t h i s  In v e s tig a tio n . In  

th e  West Lagoon C h lo re lla  n r . v u lg a r is  was th e  dominant organism on 

10 out of th e  19 sampling d a te s ,  bu t in  th e  E ast Lagoon i t  was th e  

dominant organism on only 2 out of th e  19 sampling d a te s . Chlamydo­

monas was th e  most common form on f iv e  occasions in  th e  E ast Lagoon, 

fo llow ed  by C h lo re lla  n r. -pyrenoldosa. dominant on fo u r  sam pling 

d a te s . Each of th ese  forms was dominant on ju s t  two occasions in  

th e  West Lagoon. Out of th e  19 sam pling d a te s , 10 d i f f e r e n t  organisms 

in  th e  E ast Lagoon and 8 in  th e  West Lagoon were th e  dominants on one 

o r mare d a te s .

C h lo re lla  and Chlamydomonas a re  among th e  most common a lg ae  in  

o th e r w a s te - s ta b i l iz a t io n  lagoons, a lso . T h e ir presence i s  im portan t, 

s in ce  th ey  a re  very s ig n if ic a n t  in  m ain tain ing  a  d e s ire d  oxygen le v e l

R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
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TABLE 9

P ercen tage  Com position and O ccurrence o f P hy top lank ton  and P ro tozoans. The f i r s t  
number r e p re s e n ts  th e  p e rcen tag e  com position  and th e  second number, in  p a re n th e se s , 
r e p re s e n ts  th e  p e rcen tag e  o ccu rren ce .

st  at:[0NS
TAXA SLE-1 SLE-5 SLE-8 SLW-1 SLW-5 SLW-9 EAST,

TOTAL
WEST,
TOTAL

No. o f sam ples 32 16 31 30 14 31 79 75

A. C hlo rophy ta , C hlorophyceae 39-6
(100 .0 )

4 7 .2
(1 0 0 .0 )

67-9
(1 0 0 .0 )

7 4 .0
( 96 . 7 )

4 2 .8
(100 .0 )

6 9 .3
(9 6 .8 )

55-4 67 .4

B. Cyanophyta, Myxophyceae 3-5
(6 8 .8 )

5 .0
(5 0 . 0 )

2 .0
(3 8 .7 )

1 9 .9
( 5 3 . 3 )

51 .3
(6 4 .3 )

21 .8
(5 8 .1 )

3 .0 25 .3

C. C hrysophyta, B a c llla r io p h y c e a e 23 .5
(8 1 .2 )

2 5 .9
(7 5 .0 )

11 .2
( 67 . 8 )

2 .7
( 9 3 . 3 )

3 .1
(1 0 0 .0 )

3 .3
(8 3 .9 )

1 7 .6 2 .9

D. E uglenophyta , Euglenophyceae 6 .8
(4 3 .8 )

5 .8
(8 7 .5 )

3-2
(5 8 .1 )

0 .6
(5 0 . 0 )

1 .2
(7 1 .4 )

0 .6
(35-5 )

4 .8 0 .7

E. P y rrophy ta 0 .2
(9 -4 )

0 .4
(2 5 .0 )

0 .2
(1 2 .9 )

*
( 3 . 3 )

0 .0
(0 .0 )

0 .0
(0 .0 )

0 .2 *

F. P ro to zo a 2 5 . I
(8 4 .4 )

1 3 .8
(8 7 .5 )

14 .7
(7 4 .2 )

3 .1
( 9 0 . 0 )

1 .6
( 9 2 . 8 )

4 .8
(1 0 0 .0 )

17.7 3 .3

1. C ilio p h o ra 7 .2
(7 1 .9 )

3 .0
(8 1 .2 )

1 .6
(5 4 .8 )

1 .0
( 6 3 . 3 )

0 .9
(7 1 .4 )

1 .9
( 7 1 . 0 )

3-6 1 .3

Ono
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TABLE 9  CONTINUED

STATIONS
TAXA SLE-1 SLE-5 SLE- 8 SLW-1 SLW-5 SLW-9 EAST,

TOTAL
WEST,
TOTAL

2. M astigophora 1 6 . 6
( 5 0 . 0 )

9 .2
(6 2 .5 )

1 1 . 1
(5 4 .8 )

2 . 1
( 6 0 . 0 )

0 . 6
( 7 8 . 6 )

2 .7
(5 4 .8 )

12 .4 2 . 0

3 . Sarcodina 1 .3
(1 8 .8 )

1 . 6
(37-5)

2 . 0
( 2 5 . 8 ) (6 .7 )

*
(2 1 .4 )

0 . 1
( 1 6 . 1 )

1 .7 *

G. U n id en tified  Taxa ** 1 .5
( 1 2 . 5 )

2 . 0
(2 5 . 0 )

0 .4
( 1 6 . 1 )

0 . 0
( 0 . 0 )

0 . 0
( 0 . 0 )

0 . 0
( 0 . 0 )

1 . 0 0 . 0

* *» l e s s  than O.C$>

** Thistiaxon appears t o  be composed o f one genus o f  l ig h t  c o lo r e d , sp h e r ic a l organism s, 
approxim ately 3 - 5  microns in  diam eter.

O n
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TABLE 1 0

Phytoplankton and Protozoan Trends and Dominants in  th e  East Lagoon. Data 
are g iven  as the mean number o f  organisms per ml, fo llow ed  by the percentage  
of th e  t o t a l  number t h is  mean rep r ese n ts , in  paren th eses, and th e  major 
organ ism (s), arranged in  order o f d ecreasin g  abundance.

Anab = Anabaena Ghrn
Ankf “ Ankistrodesmus fa lc u tu s  Clam
Anks «= Ankistrodesmus sp . Cryp
Chil =■ Chllomonas nr. parameclum Cycl
Chip = C h lo re lla  nr. pyrenoidosa Glau
Chlv >= C h lo re lla  nr. v u lg a r is  Gole
Chrd « Chroococus d lsp ersu s Melg
Chrm = Chroococus nr. minor Melv

KEY TO ABBREVIATIONS
= Chroomonas nr. n o r d ste d tll  
= Chlamydomonas 
= Cryptomonas nr. ovata  
= C v c lo te lla  nr. meneghlniana 
= Glaucoma
= Golenklna pauclsp ina  
= M eloslra  gran u late  
= M elosira nr. varian s

Navi = Navlcula
N itz  “ N ltzsch ia  nr. palae
Nost «* Hostoc comminutum
0861 = O so ll la to r la
Phac = Phaeus
Step  = Stephanodiscus nr.

lnvlsatatu fe  
Trac ■= Trachelomonas 
Vort ■* V o r t lc e lla

DATE TOTAL NO./ML CHLOROPHYTA CYANOPHYTA CHRYSOPHYTA EUGLENOPHYTA CILI0PH0RA MASTIG0PH0RA

11- 9-73 1559-1 1391.0  
(8 9 .2 * )  

Chip, Clam

0 .0
(O.Q/)

154.1
(9.9/0

Melg

1 3 .9
( 0 .9 / )

Phac

0 .0
(0.0/o)

0 .0
(o.o/O

11-16-73 903.2 291 .7
(3 2 .3 * )

Chlv, Clam

4 1 .7  
(4.6*)

Osci

138 .8
(15.4%)

Melg

20 .8
(2 .3 * )

Phac

0 .0
( 0 .0 / )

4 0 9 . 7
(4 5 .4%)

Bodo

11- 3 0 -7 3 201.5 62 .6  
( 3 1 .Q*)

Chlv

13-9
(6.9/0

Osci

104.2  
( 5 1 .7/0

Melg

13 .9
(6.9/0

Trac

0 .0
(o.o/O

0 .0
( 0 .0 / )

o\ro
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TABLE 1 1

P h y to p la n k to n  and P ro to zo a n  T rends and Dom inants in  th e  West Lagoon. Data  
a r e  g iv e n  a s  th e  mean number o f  organ ism s per m l, fo l lo w e d  by th e  p e rcen ta g e  
o f  t h e  t o t a l  number t h i s  mean r e p r e s e n t s ,  in  p a r e n th e s e s , and th e  major 
o r g a n is m (s ) ,  arran ged  in  o rd er  o f  d e c r e a s in g  abundance.

Anab *= Anabaena Ghrn
Anac “ Anabaena c o n s t r i c t a  Glam
Anks = A n kistrodesm us s p . Cryp
Apha = Aphanocapsa r i v u l a r i s  C ycl
Aphz =■ Aphanlzomenon f lo s - a q u a e  Cyum
G h il -  C hllom onas n r . paramecium Eugl
C hip =» C h lo r e l la  n r, p y r en o ld o sa  Frag
C hlv *= C h lo r e l la  n r . v u lg a r is  G lau
Ghrd = C hroococus d is p e r s u s  G ole
Ghrm » C hroococus nr. m inor M icr

KEY TO ABBREVIATIONS

= Chroomonas nr. n o r d s t e d t i l  
= Chlamydomonas 
= Cryptomonas nr. o v a ta  
= C y c l o t e l la  nr. m enegh in iana  
= C yclld iu m  
*• E u glen a
=* F r a g i la r la  nr. c o n s tr u e n s  
•=> Glaucoma
B G o len k in a  p a u c lsp in a  
= M ic r o c y s t is  a e r u g in o sa

Melg ■= M e lo s lr a  g r a n u la ta  
Melv “ M e lo s lr a  nr. v a r ia n s  
N avi = N a v lc u la  
N itz  *= N l t z s c h ia  nr. p a la e  
Phac ■= Phacus
S een  = Scenedesm us nr. qua-  

d r ica u d a  v a r . parvus  
Syne •= Synedra u ln a  
T rac ■= Trachelom onas 
V ort = V o r t ic e l l a

DATE TOTAL NO./ML CHLOROPHYTA CYAN0PHYTA CHRYS0PHYTA EUGLEN0PHYTA CILI0PH0RA MASTIG0PH0RA

1 1 - 9 -7 3 2 5 7 .0 7 .0
(2 .7 /0

Seen

0 .0
(o.o/O

4 8 .6
(1 8 .9 /0

N itz ,  Melg

2 7 .8
( 1 0 .8 / )

Phac

0 .0
( 0 .0 / )

173-6
( 6 7 .5 / )

Bodo

1 1 -16 -73 1319-^ 118 .0
( 8 .9 / )

Chlv

0 .0
( 0 .0 / )

6 9 .5  
(5-3^0

N itz

1 1 1 .1
( 8 .4 / )

E ugl

7 .0
( 0 .5 / )

Glau

1013 .8
(7 6 .8 /0

Bodo

1 1 -30 -73 6 3 0 .4 4 6 5 .2
( 6 8 .4 / )

Chlv

0 .0
( 0 .0 / )

187 .4  
( 2 7 .5 / )  

N i tz ,  Navi

2 0 .8
(3 -1 /0

T rac

0 .0
(o.o/O

7 .0
( 1 .0 / )

Bodo

On
ON
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i n  th e  lagoons (Gloyna, 1971)•

The percen tage com position and occurrence of th e  phytoplankton 

and protozoan p o p u la tio n , organized by s ta t io n  and group, i s  p re­

sen ted  in  T able 9» which a lso  in d ic a te s  th e  number of samples obtained 

from each lagoon and s ta t io n .  C a lcu la tio n s  f o r  determ ining th e  con­

c e n tra tio n s  of phytoplankton fo llow ed  th e  same m ethodologies as those  

u t i l i z e d  in  th e  benthos Table 3» page 25-

The Chlorophyta c le a r ly  dominated th e  phytoplankton and protozoan 

p opu la tion  o f both lagoons, com prising 55**$ in  th e  East and 67 . ^  in  

th e  West. I t  i s  in te r e s t in g  to  n o te  th a t  th e  p ro p o rtio n  of th e  popu­

la t io n  of th e  green a lg ae  in c reased  from a  low o f JS-6% a t  SLE-1 

( s ta t io n  n e a re s t to  th e  p o in t o f w astew ater d ischarge) to  47.2$ a t  

SLE-5, and to  6 7 . a t  SLE-8 ( s ta t io n  f a r th e s t  away from th e  d is ­

charge) .

There was a  major d if fe re n c e  between th e  percen tage of b lue- 

green a lg ae  in  th e  E ast and West Lagoons, w ith 25*3$ of th e  phyto­

plank ton  and protozoan p o p u la tio n  in  th e  West accounted f o r  by th e  

b lue-g reens bu t only 3*0$ in  th e  E a s t. I t  should be noted, however, 

th a t  th e  la rg e  Cyanophyta bloom (composed of Anhanizomenon flo s-aq u ae) 

in  th e  West Lagoon on 29 August 19?4 accounted f o r  most a l l  o f th e  

b lu e -g reen s , 93.6$! On t h i s  one day 60,277*6 Cyanophyta organisms 

p er ml were counted in  th e  West Lagoon, w hile  on th e  o ther 18 sampling 

d a te s  a  combined t o t a l  of only 4,097*1 b lu e -g reen  a lgae  were observed. 

T his type  o f l a t e  summer bloom i s  c h a r a c te r i s t ic  o f th e  Cyanophyta 

and e sp e c ia lly  o f Anhanizomenon. a  genus w e ll known f o r  i t s  tro u b le ­

some blooms in  s tan d in g  bodies o f w ater (P re s c o tt ,  1962). I t  i s
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su rp r is in g  th a t  th e  b lu e-g reen  a lg ae  were more common in  th e  seepage 

w ater West Lagoon th an  in  th e  n u tr ie n t  and o rg an ica lly  r ic h e r  waste­

w ater E ast Lagoon. I t  may be, however, th a t  th e  high amount o f 

a v a ila b le  n itro g en  in  th e  E ast Lagoon may e lim in a te  some of th e  

advantage th a t  th e  n itro g e n -f ix in g  b lue-g reen  a lgae have over o ther 

a lg ae .

A s im ila r  phenomena occurred w ith th e  diatom s, which rep resen ted  

17.6% of th e  E ast Lagoon pop u la tio n  and only  2.9% of th e  popu la tion  

in  th e  West. A diatom  pu lse  on th e  l a s t  sample date  in  th e  E ast 

Lagoon, 20 A ugust,1974, accounted f o r  th e  g re a t m ajo rity  of diatom s. 

On t h i s  one day a  t o t a l  o f 36,756*6 diatom s per ml were observed a t  

th e  th re e  E ast Lagoon s ta t io n s ,  w hile on th e  o ther 18 sampling d a tes  

a  combined t o t a l  of only 5 *057*5 diatom s were counted.

The Euglenophyta, C ilio p h o ra , and M astlgophora were a l l  more 

common in  th e  n u tr ie n t  and o rg a n ic a lly  r i c h e r  E ast Lagoon th an  in  th e  

seepage w ater West Lagoon.

In  both lagoons th e  g reen  a lg ae  were th e  most common form during  

th e  w in ter and e a r ly  sp r in g  (F igs. 14 and 15). During t h i s  tim e 

p e rio d , th e  green  a lgae  accounted f o r  th e  m ajo rity  o f th e  t o t a l  

phytoplankton and protozoan popu la tion  and f o r  a l l  o f th e  p u lse s , 

w h ile  th e  Euglenophyta were no tab ly  ab sen t. From a  tw o-year study  

of w a s te -s ta b il iz a t io n  lagoons, Davis e t .  a l .  (1964) concluded th a t  

th e  g reen  a lg ae  dominate du ring  th e  w in te r months, and sev e ra l p u lses , 

r a th e r  than  one peak, can  be expected. They a lso  concluded t h a t  th e  

Euglenophyta popu la tion  rem ains very  sca n t du ring  th e  w in te r months 

and occurs in te rm it te n t ly  throughout th e  r e s t  o f th e  y ear. These
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conclusions a re  supported by th e  f in d in g s  in  t h i s  in v e s tig a tio n .

Gloyna ( l9 7 l)»  however, s t a t e s  th a t  Euglena. to g e th e r  w ith  Chlaay- 

domonas. tend  to  dominate during  co o le r w eather.

As shown by Tables 10 and 11, th e  dominant organisms w ith in  

each phylum o r c la s s  were comprised of only a  few d if f e r e n t  genera 

throughout t h i s  s tu d y . One or more of only  fo u r  genera were th e  

major Chlorophyta on th e  19 sampling d a te s  in  th e  E ast Lagoon.

C h lo re lla  n r. pyrenoidosa. C h lo re lla  n r . v u lg a r is  and Chlanydomonas 

spp. were th e  f i r s t  dominant green  a lg ae . One or more of th e se  two 

genera ( th re e  sp ec ie s )  were th e  p r in c ip a l Chlorophyta from 9 November 

1973 through 26 A p ril 1974 and from 21 May 1974 through 12 Ju ly  1974. 

Chlamydomonas sp . and Golenkina •pauclsoina were th e  most common a lgae  

on 7 May 1974. Ankistrodesmus fa lc u tu s  and Ankistrodesmus s p . , 

to g e th e r  w ith  C h lo re lla  spp. and Chlamydomonas spp. were th e  major 

Chlorophyta th roughout th e  rem ainder o f t h i s  study .

In  th e  West Lagoon, th e  com position o f th e  more abundant 

Chlorophyta was more v a rie d  th an  in  th e  E ast Lagoon. Scenedesmus n r. 

quadricauda v a r. -parvus was th e  dominant green  a lg a  on 9 November 

1973 and Chlamydomonas spp. o r C h lo re lla  n r . v u lg a r is  were th e  

p r in c ip a l  green a lg ae  from 16 November 1973 through 14 May 1974.

Golenkina oauclsn lna  was dominant on 28 May 1974, Chlamydomonas spp. 

and Ankistrodesmus sp . were th e  most common forms on 28 June 1974, 

and C h lo re lla  spp. dominated th e  green a lg ae  throughout th e  r e s t  of 

t h i s  study in  th e  West Lagoon.

C M arftlift. c m attydoBinnaK- and Scenedesmus have been among th e  

f i r s t  genera of a lg ae  to  become e s ta b lish e d  in  o th e r lagoons a lso ,
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and th e y  rem ain ty p ic a l  components o f th e  Chlorophyta throughout 

th e  y ea r (Gloyna, 1 9 7 l) . Gloyna (1971) a ls o  l i s t s  Golenkina as a  

ty p ic a l  green  a lg a  in  v a s te - s ta b i l iz a t io n  lagoons, w h ile  both Gloyna 

( l9 7 l)  and D avis, e t .  a l .  (1964) include Ankistrodesmus as  a  common 

re p re s e n ta tiv e . The Chlorophyta popu la tion  of th e  Muskegon Lagoons 

ap p ears , th e re fo re ,  to  be q u ite  ty p ic a l  o f a  w astew ater lagoon 

environment.

The c h a r a c te r i s t ic  b lu e -g reen  a lg ae  in  th e  E ast Lagoon i n i t i a l l y  

c o n s is te d  of O s c i l la to r ia  s p p ., fo llow ed  by Chroococcus n r. m inor. 

Chroococcus d isu e rsu s  and Nostoc comminutum. and in  Ju ly  and August, 

Anabaena spp. Chroococcus n r. m inor. Chroococcus d is o e rsu s . and 

Anabaena spp. were a ls o  dominant in  th e  West Lagoon, along w ith  

A-phanocansa r i v u l a r l s . M icro cy stis  aeru g inosa , and Aphanlzomenon 

f lo s -a q u a e . O s c i l la to r ia  spp. was never a  dominant in  th e  West 

Lagoon. These sp ec ies  a re  not a s  ty p ic a l  o f a  w astew ater lagoon 

a s  a re  th e  sp ec ie s  of C hlorophyta. The only p r in c ip a l  b lue-g reen  

a lg ae  Gloyna ( l9 7 l)  l i s t e d  were O s c i l la to r ia  and Anabaena. w hile  

D avis, e t .  a l .  (1964), l i s t e d  fo u r  genera dom inating th e  Cyanophyta, 

A nacystls . O s c i l l a to r ia . Phormldlum and S n iru lln a .

With th e  excep tion  of Chroococcus s p p ., th e  p r in c ip a l  b lu e -g reen  

a lg ae  in  th e  West Lagoon a re  q u ite  c h a r a c te r is t ic  o f eu tro p h ic  w aters. 

In  a  study  o f Lakes M ichigan, S u p e rio r , Huron, and E r ie ,  Scheleske and 

Roth (1973) found A-nhanlzomenon. M icro cy stis , and Anabaena t o  be th e  

b lu e-g reen  genera c h a r a c te r i s t ic  of th e  most eu troph ic  zones. 

Hutchinson (1967) l i s t e d  th e  same th re e  genera as dominant b lue-g reen  

a lg ae  in  eu troph ic  w a te rs , e sp e c ia lly  in  th e  tem perate zone during  th e
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summer months.

The diatoms in  th e  West Lagoon were comprised m ostly of s ix  genera, 

M elosira  n r. g ra n u la ta . M eloslra  n r . v a r ia n s . N itz sch ia  n r . p a lae .

N avicula s p p ., C y c lo te lla  n r . m eneghiniana. Synedra u ln a , and F ra g l la r ia  

n r. co n stru en s . The l a t t e r  two were never dominant diatoms in  th e  

w astew ater E ast Lagoon, hut th e  o th e r fo u r  sp e c ie s , along w ith Steph- 

anodiscus n r . ln v i s i ta tu s  were th e  dominant diatom s in  th e  E ast Lagoon.

The only organism mentioned in  th e  l i t e r a t u r e  as  ty p ic a l  of th e  diatom 

popu la tion  in  w astew ater lagoons i s  N itz sch ia  (Gloyna, 1 9 ? l) .

N itz sch ia  n r. n a la e . a  sp ec ie s  found in  th e  Muskegon lagoons, was th e  

only diatom p resen t in  a  com posite l i s t  o f over 200 t r i c k l in g  f i l t e r  

organisms (Cooke, 196?).

M eloslra  g ra n u la ta  and Stenhanodiscus spp. sire very  common re p ­

re s e n ta t iv e s  of th e  diatom popu la tion  in  eu troph ic  w a te rs , w ith 

M eloslra  g ra n u la ta  very r a r e ly  occurring  in  o lig o tro p h ic  w aters. 

C y c lo te lla  s p p ., which was o fte n  a  common diatom  in  both  lagoons, i s  

l i s t e d  by Hutchinson (1967) a s  an o lig o tro p h ic  diatom , a  f a c t  which 

does not agree  w ith  th e  f in d in g s  of t h i s  study . O ther a u th o rs , how­

ever, re p o r t  th a t  C y c lo te lla  meneghiniana i s  common in  w aters tend ing  

tow ard eu trophic  co n d itio n s  (Scheleske and Roth, 1973)*

Phacus. Euglena. and Trachelomonas were th e  p r in c ip a l  Euglenophyta 

in  th e  West Lagoon, w hile only Phacus and Trachelomonas were th e  common 

Euglenophyta in  th e  w astew ater E ast Lagoon. The la ck  o f Euglena as  a  

dominant in  th e  E ast Lagoon i s  s u rp r is in g , f o r  th e y , a long w ith  Phacus. 

a re  common dominants o f th e  Euglenophyta in  o th e r w astew ater lagoons 

(Gloyna, 1971 and D avis, e t .  a l . , 1964). Gloyna (1971) d esc rib es
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Euglena a s  having th e  h ig h est degree of a d a p ta b ili ty  to  v a rio u s  lagoon 

co n d itio n s  o f any o f th e  common lagoon in h a b ita n ts . The th re e  genera 

of euglenophytes which were found in  th e  Muskegon lagoons a re  a l l  

common in  p o llu te d  w aters r ic h  in  n itrogenous organic compounds 

(H utchinson, 1967).

The C iliophora  in  th e  E ast Lagoon were dominated by Glaucoma anr) 

V o r t ic e l la . whereas Glaucoma. V o rtic e lla  and Cyclidium were dominant 

in  th e  West Lagoon. V o rtic e lla  i s  o ften  th e  dominant protozoan 

p re sen t in  secondary wastewater e ff lu e n t (Yarma, e t .  a l . f 1975).

S ince th e  q u a li ty  o f th e  w ater d ischarged  in to  th e  lagoons i s  equ ival­

en t to  w astew ater undergoing secondary trea tm en t, t h i s  genera was

expected to  be p re se n t. A ll th re e  genera found a re  common components 

of th e  C iliophora  in  t r i c k l in g  f i l t e r s  (Cooke, 1967).

The dominant Mastigophora p resen t in  both lagoons were th e  same,

Bodo s p p ., Chilomonas n r. paramecium. Chroomonas n r . n o rd s te d t l i . and 

Cryptomonas n r. ova ta . Bodo spp. i s  a  common re p re se n ta tiv e  of th e  

M astigophora in  t r i c k l in g  f i l t e r s  (Cooke, 1967).

C hlorophyll a

In  aq u a tic  p la n ts ,  as in  t e r r e s t l a l  p la n ts , ch lo ro p h y ll i s  th e  

c r i t i c a l  agent and i n i t i a t o r  in  a  s e r ie s  of physical-chem ical changes 

which a re  re sp o n sib le  f o r  and culm inate in  th e  fauna. Due to  ch lo ro ­

p h y l l’s  importance in  p ho tosyn thesis , ch lo ro p h y ll measurements may be 

used a s  in d ir e c t  in d ice s  of p o te n tia l  p ro d u c tiv ity  (P re sc o tt ,  1951» 

and Odum, 1 9 ? l) . S ince th e  amount of ch lo ro p h y ll in c rease s  in  bodies 

of w ater as th e  w aters become more eu tro p h ic , ch lo rophy ll measurements
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a lso  provide com parative d a ta  on e u tro p h ica tio n  (Mackenthun, 1973) .

A ll a lgae  co n ta in  ch lo ro p h y ll a  and th u s  i t  i s  u su a lly  th e  sp e c if ic  

pigment measured in  ch lo ro p h y ll de term inations (Weber, 1973)*

The ch lo ro p h y ll a  d a ta  a re  p resen ted  in  Appendix D and a re  

summarized in  t h i s  s e c tio n . F igure  16 shows th e  v a r i a b i l i ty  in  th e  

q u a n tity  of ch lo ro p h y ll a  a t  each s ta t io n  throughout th e  year in  th e  

West S torage Lagoon. Two major peaks in  th e  q u a n tity  o f ch lo ro p h y ll 

a  appeared, one during  February and one in  l a t e  August, 1974. The 

peak in  February does no t show a good c o r re la t io n  w ith th e  number 

of phytoplankton. On 13 February 1974, 42.99 ch lo ro p h y ll a/m^ 

was p resen t a t  SLW-1  and 57*84 a t  SLW-9. The phytoplankton counts 

on t h i s  day were approxim ately 9400 organisms/ml a t  SLW-1 but only 

4400 a t  SLW-9* On 27 February 1974 th e  q u a n tity  of ch lo ro p h y ll a 

in c reased  to  5 6 .16 rag/m^ a t  SLW-1 and decreased  sh arp ly  to  9*7 a t  

SLW-9, y e t th e  phytoplankton remained f a i r l y  co n stan t a t  SLW-1 and 

in c reased  sh arp ly  to  11,277.7  organisms/ml a t  SLW-9. S ince th e  

environm ental co n d itio n s  d id  not f lu c tu a te  g re a t ly ,  and th e  same 

sp e c ie s , C h lo re lla  n r. v u lg a r is  was dominant in  a l l  th e se  c a se s , i t  

appears th a t  th e  v i a b i l i t y  of th e  a lg a l  c e l l s  v a r ie d  during  t h i s  

pe riod . On 29 August 1974 th e  q u a n tity  of ch lo ro p h y ll a  in  th e  

shallow  sample a t  SLW-1  and SLW-9 was over 50 mg/m3, and th e  phyto­

p lankton  counts were over 14,000 and 11,000 organism s/m l, re s p e c tiv e ly , 

a t  each s ta t io n .

U nfortunate ly , th e  E ast Lagoon ch lo ro p h y ll samples from 26 A pril 

1974 through 2 August 1974 were m isplaced and cannot be inc luded  in  

th e se  r e s u l t s .  Due to  t h i s  la rg e  b lock  of m issing d a ta , a  meaningful

R eproduced  with perm ission o f the copyright owner. Further reproduction prohibited without perm ission.



FIGURE 16

Changes in  th e  q u an tity  of 
ch lo ro p h y ll a in  th e  West 
S torage Lagoon

STATIONS

•SLW-1

SLW-5

-®  SLW-5

20

0 F JD J M J AN M A
MONTHS

R eproduced with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



graph of ch lo ro p h y ll a  cou ld  no t he made f o r  th e  E ast Lagoon.

A comparison of th e  mean q u a n tity  of ch lo ro p h y ll a  hy dep th  and 

lagoon i s  p resen ted  in  Tahle 12. This ta b le  a lso  in d ic a te s  th e  la rg e  

v a r i a b i l i ty  of t h i s  param eter.

The ch lo ro p h y ll a  co n cen tra tio n s  f o r  both lagoons a re  not exceed­

in g ly  high compared to  n a tu ra l  w aters. Caution must be e x e rc ise d , 

however, in  making com parisons s in ce  th e  q u a n tity  of ch lo ro p h y ll a  per 

u n i t  of a lg ae  p resen t i s  in flu en ced  by v a rio u s  environm ental and 

n u tr i t io n a l  f a c to r s ,  as  w e ll as  th e  sp ec ies  and age o r v i a b i l i t y  of 

th e  a lg a l  c e l l s  (Weber, 1973)* Lake K innere t, I s r a e l ,  has had some 

of th e  h ig h e s t rep o rted  co n cen tra tio n s  of ch lo ro p h y ll a , over 300 mg/ 

m̂  (Berman and P o llin g h e r , 197*0. C oncentra tions in  th e  G reat Lakes 

a re  much low er, rang ing  from a  low of 0.66 mg/m^ in  Lake S u p erio r 

to  a  high of 12.1 mg/m^ in  Lake E r ie  (Scheleske and Roth, 1973).

Prim ary p ro d u c tiv ity

The r a t e  o f uptake o f ino rgan ic  carbon by phytoplankton during 

ph o tosyn thesis  i s  known a s  prim ary p ro d u c tiv ity . The b asic  aim of 

th e se  measurements was to  provide am e stim a te  of th e  q u a n tity  of 

organic m a tte r which was produced from in o rgan ic  substances w ith in  

th e  lagoons. I t  i s  assumed th a t  du rin g  pho to sy n th esis  one molecule 

of oxygen i s  re le a se d  f o r  each atom of carbon a ss im ila te d  (American 

P u b lic  H ealth  A sso c ia tio n , 1971). These measurements, th e re fo re , 

a ls o  provide in fo rm ation  concerning th e  r a t e  o f oxygen p roduction , 

an im portant c o n s id e ra tio n  in  th e  h eav ily  s t r e s s e d  lagoon environment.

The prim ary p ro d u c tiv ity  d a ta  a re  p resen ted  in  Appendix E and
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TABLE 12

Comparison o f th e  Q uantity o f C hlorophyll a in  the East and West Lagoons. 
Data are g iven  as th e  mean (mg/m3) 1  one standard d e v ia tio n .

KEY TO ABBREVIATIONS

S *= shallow  samples D = deep samples B = both depths

DATE LAGOON

EAST WEST

S D B S D B

10 - 2 6 - 7 3 4 .22  ±  2 .8 4 1 1 . 6 1  ±  3 . 8 8

11 -  9-73 1 .67  1  1 .24 10 .18  ±  1 . 7 9

11-16-73 0 .7 3  -  0 .07 1 1 . 5 6  ±  0 .08

11-30-73 0 .42  1  0 . 0 5 1 .46  ±  0 .84

2 -13-74 0 .3 4  1  0 . 1 0 0 .2 4  -  0 . 0 3 0 .29  ±  0 .09 50 .41  ±  1 0 . 5 0

2-27-74 0 .2 4  ±  0 . 0 5 0 . 5 1  1  0 .3 4 O. 3 8  ±  0 . 2 5 32.93 ±  32.84 34 .55  ±  3 0 . 5 6 33 .74  ±  2 5 . 9 2

3-13-7** 0 . 1 6  -  0 . 1 5 0 . 2 5  ±  0 . 0 0 0 .20  ±  0 .1 0 10.54  -  0 .43 6 . 6 1  ±  2 .41 0 .5 7  -  2 .6 7

3-29-74 0 .12  ±  0 .08 0 . 1 5  ±  0 . 1 1 0 .14  ±  0 .0 8 1 0 . 6 6  i  8 . 3 1 16 .56  ±  17.03 13.61 ± IO. 5 8

4 -12 -74 0 .0 8  ±  * 0 .16  ±  0 .12 0 . 1 3  ±  0 . 0 9 1 9 . 6 9  ±  2 . 1 3 13-37 1  1 .19 16 .53  1  3 .91

4-26-7** 5 . 6 0  ±  0 .95 4 .7 1  ±  0 .66 5 .1 5  1  0 .89

00
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a re  summarized, in  th i s  s e c tio n . There was a  gen era l in c rease  in  th e  

prim ary p ro d u c tiv ity  in  th e  E ast Lagoon during  th e  summer (F ig . 1?). 

The r a te s  of carbon f ix a t io n  in  t h i s  lagoon ranged from a  low of 

3.47 mg C/m^/hr on 11 June 1974 to  an extrem ely high value  of 

1,476.55 on 20 August, 1974 (Table 13)•

There was a lso  a  g en era l in c rease  in  prim ary p ro d u c tiv ity  in  

th e  West Lagoon during  th e  summer (F ig . 18). The r a te s  of carbon 

f ix a t io n  ranged from a low of 11.06 mg C/m3/hr on 28 May 1974 in  

th e  deep sample (a  depth equal to  th e  secch i d isk  transparency) to  

an extrem ely h igh  value o f 1,649*31 on 29 August 1974 in  th e  shallow  

sample (a  depth  equal to  o n e-h a lf th e  secch i d isk  tran sp aren cy ).

These highs and lows in  th e  West Lagoon correspond w ith  th e  summer 

highs and lows f o r  th e  co n cen tra tio n s  of ch lo rophy ll a. Due to  

m issing d a ta , th e  same comparison cannot be made fo r  th e  E ast Lagoon.

P hysica l Param eters

The d a ta  from th e  p h y s ica l param eters a re  p resen ted  in  Appendix 

F. The d ir e c t io n  of flow of th e  w astew ater, as c o n tro lle d  in  th e  

v a rio u s  g a te s ,  had an apparen t e f f e c t  upon only one param eter, secch i 

d isk  tran sparency .

T u rb id ity

With th e  excep tion  of SLE-1, tu r b id i ty  was f a i r l y  co n stan t a t  

each s ta t io n  and dep th , and th e  only apparen t major tre n d  was h ig h er 

tu r b id i ty  in  th e  E ast th a n  in  th e  West Lagoon. In  th e  West Lagoon, 

th e  mean tu r b id i ty  was 3 .5  + 1 .5  Formazin T u rb id ity  U nits (FTU).
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TABLE 13

Comparison of Primary P ro d u ctiv ity  in  the E ast and West Lagoons. 
Data are g iven  as th e  mean (mg C/m3/hr) ±  one standard d ev ia tio n .

KEY TO ABBREVIATIONS

S = sh a llo w  sam ples D = deep sam ples B = both depths

DATE LAGOON

EAST WEST -
S S D B

5-14-7*+ 14.96  ±  0 . 0 9

5-28-7*1 1 1 . 0 6  ±  5 . 7 6

6-11-7*+ 3.47  ±  2 .7 8

7-12-7*+
2 8 9 . 0 0  ±  13*+.*+6 *+*+.56 ±  17.38

7-19-7** 759-5*+ ±  130.70 3*+7.55 ±  29 .00 553.55 ±  241.02

7-26-7*+ 267 .70  ±  119-73

8 -  2-7*+ 15*+. 15 ±  10.87 121 .70  ±  19-55 137-96 ±  22.72

8 -  9-7*+ 88*+. 10 ±  *+2 7 . 1 8

8-15-7*+ 5 8 7 . 0 1  ±  73 .39 464 .76  ±  42 .02 525.90  ±  8 5 . 6 9

8-20-7*+ l*+76.55 ±  787 .60

8-29-7*+ 1649.31 ±  6 0 . 9 0 5 7 9 . 1 7  *  2 2 8 . 5 8 1114.24 ±  604.94

a



The range was from  a low of 1 .7  ETU a t  SLW-1 and SLW-5 on 15 August 

1974 to  a  high of 7 .4  ETU a t  SLW-1 on 2 August 19?4. Only minor 

d if fe re n c e s  in  tu r b id i ty  were apparent between th e  two depths a t  

each s ta t io n .

In  th e  E ast Lagoon, th e  mean tu r b id i ty  was 11.7 + 6 .5  ETU.

The tu r b id i ty  a t  s ta t io n  SLE-5 was always c lo se  to  th e  tu rb id i ty  a t  

SLE-8. At SLE-1, c lo se s t  s ta t io n  to  th e  inflow  of th e  sem i-trea ted  

w astew ater, th e  tu r b id i ty  was c o n s is te n tly  much h ig h e r, and was more 

v a r ia b le  between th e  two dep ths. The range a t  SLW-1 was from a  low 

of 4 .2  ETU on 12 Ju ly  1974 to  a  high of 34 on 21 May 1974, w hile th e  

range a t  th e  o th e r two s ta t io n s  was from a  low of 3*7 ETU a t  SLW-5 

on 12 Ju ly  1974 to  a  high of 16 a t  SLE-8 on 26 A pril 19?4.

Since tu rb id i ty  d id  not correspond w ith th e  f lu c tu a tin g  plankton 

po p u la tion , and s in ce  tu r b id i ty  a t  SLE-1 was much g re a te r  th an  a t  

any o th e r s ta t io n ,  i t  appears th a t  suspended m atter such as  c la y , 

s i l t ,  and f in e ly  d iv ided  organic and inorganic  d e t r i tu s ,  r a th e r  than  

aq u a tic  organism s, accounts f o r  th e  m ajo rity  of th e  tu rb id i ty .

Secchl d isk  transparency

The transparency  in  th e  E ast Lagoon was very  sm all and c o n s is te n t­

ly  remained much low er than  in  th e  West Lagoon. The mean in  th e  E ast 

Lagoon, 17.0  cm + 3 . 3 , was only 17-6% of th e  mean in  th e  West Lagoon, 

96.3  cm + 18 .5 . The low est va lu es  were a t  SLE-1 on a l l  but one oc­

cas io n , 9 August 1974. On th i s  d a te ,  th e  e x i t  to  th e  o u t le t  lagoon 

was open (F ig . l )  and i t  i s  q u ite  p o ss ib le  t h a t  th e  incoming waste­

w ater was no t mixing com pletely w ith  th e  lagoon w astew ater bu t ra th e r
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was s h o r t-c ir c u i t in g  d i r e c t ly  to  th e  o u t le t .  This o u t le t  ga te  was 

open from 5 Ju ly  through 29 August 1974, and during  th i s  tim e th e  

maximum tran sp a ren c ie s  a t  SLE-1 were recorded . There was no appre­

c ia b le  d iffe ren c e  during  th e  period  when th e  equ aliz in g  g a te  was open 

and w ater flowed from th e  E ast in to  th e  West Lagoon.

pH

The pH in  th e  E ast Lagoon had a  mean of 7*7 ±  0 .2 , w hile  th e  

mean in  th e  West Lagoon was more a lk a l in e ,  8 .1  + 0.3* P eriods of 

high pho tosyn thetic  a c t i v i ty  d id  no t appear to  e lev a te  th e  pH in  

e i th e r  lagoon, in d ic a tin g  a  good b u ffe rin g  cap ac ity  in  th e se  w aters.

C onductiv ity

The co n d u ctiv ity  a t  each s ta t io n  in  th e  E ast Lagoon c o n s is te n tly  

remained h igher th an  a t  each s ta t io n  in  th e  West Lagoon, except on 

21 December 1973* There were minor v a r ia t io n s  between s ta t io n s  and 

depths w ith in  each lagoon, and an o v e ra ll  in c re ase  in  co n d u c tiv ity  

throughout th i s  in v e s t ig a tio n . The mean co n d u c tiv ity  in  each lagoon 

i s  g iven in  Table 14.

Temperature

The mean tem perature  + one s tan d a rd  d e v ia tio n  f o r  each lagoon 

and sampling d a te  i s  p resen ted  in  T able 15* There was v ery  l i t t l e  

v a r ia t io n  in  w ater tem perature  between s ta t io n s  and between th e  two 

depths sampled on th e  same d a te , excep t f o r  s l ig h t  e le v a tio n  in  

tem perature a t  SLE-1 in  th e  w in ter months due to  th e  incoming w aste-
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w ater. There was, o f cou rse , a  g re a t d ea l of seasonal v a r ia t io n .

TABLE 14

Comparison of T u rb id ity , Secchi Disk Transparency, pH, 
and C onductiv ity  in  th e  E as t and Vest Lagoons. Data 
a re  g iven a s  th e  mean + one s tan d ard  d e v ia tio n .

PARAMETER LAGOON

EAST WEST

T u rb id ity , PTU 11.7  ±  6 .5 3-5 ±  1 .5

Secchi Disk Transparency, cm 17 ± 3 96 + 18

pH 7 .7  ±  0 .2 8 . 1 + 0 .3

C onductiv ity , micro-mhos 970 + 221 711 + 196

D issolved Oxygen and Biochemical Oxygen Demand

The d a ta  from th e se  param eters a re  p resen ted  in  Appendix F.

The mean d isso lv ed  oxygen (DO) and biochem ical oxygen demand (BOD) + 

one s tandard  d e v ia tio n  f o r  each lagoon and sampling d a te  i s  p resen ted  

in  Table 15• The d ir e c t io n  of flow of th e  w astew ater, a s  c o n tro lle d  

by th e  v a rio u s  g a te s , had l i t t l e  apparen t e f f e c t  upon th e se  param eters.

D issolved oxygen

With th e  excep tion  of 9 November 1973» and immediately a f t e r  

th e  ic e  broke up on 29 March 1974, th e  mean DO le v e ls  c o n s is te n tly  

remained very  low in  th e  E ast Lagoon, and much below th e  DO le v e ls  

in  th e  Vest Lagoon. During th e  f i r s t  sev e ra l months o f t h i s  in v e s t i ­

g a tio n , th e re  was a  la rg e  d iffe re n c e  in  th e  DO le v e ls  between s ta t io n s  

in  th e  E ast Lagoon, a s  evidenced by th e  la rg e  s tan d ard  d e v ia tio n s
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TABLE 15

Comparison of Temperature, D isso lved  Oxygen, and Biochem ical Oxygen Demand in  
the East and Vest Lagoons. Data are g iven  as th e  mean + one standard d ev ia tio n .

KEY TO ABBREVIATIONS
TEMP ■= Temperature, °C DO = D isso lv ed  Oxygen, m g/l BOD = F ive Day Biochem ical Oxygen Demand, m g/l

DATE LAGOON

EAST WEST

TEMP DO BOD TEMP DO BOD

10-26-73 10 .3  ± 0 .3 3*1 + 1 .9 14 .7  ±  13 .3 1 0 . 0  + 0 . 0 8 .4  + 0 . 2 3 .7  ± 2 .5

11- 9-73 9 .3  ± 0 .4 8 . 1  + 4 .5 1 9 . 2  + 1 6 . 8 9 .3  ± 0 .4 1 1 . 8  + 0 . 1 4 .4  + 0 . 2

11-16-73 9 .0  + 0 . 0 5 .2  + 3-5 19 .5  ±  2 2 . 0 9 .0  + 0 . 0 1 0 . 5  + 0 .4 1 . 6  + 0 .5

11-30-73 7 . 8  ± 0 .4 7 .0  + 4 .0 32 .5  + 30.4 7 .5  ± 0 . 0 1 1 . 6  + 0 .4 0 . 5  + 0 .7

12-21-73 0 . 8  + 0 .3 3-7 ± 2 .4 3 4 . 5  + 2 7 . 6 0 . 5  + 0 . 0 14 .2  + 1 . 1 6 . 5  + 0 .7

1 -  2-74 0 .5  + * 3 .9  ± * ** 0 . 0  + 0 . 0 1 3 - 6  + 0 .3

1-16-74 2 . 0  + 0 . 0 0 . 2  ± 0 . 1 1 6 . 0  + 4 .2

1-30-74 2 .4  + 0 . 8 1 .4  + 2 .3 15 .3  ±  5-5 1 . 0  + 0 . 0 1 0 . 8  + 1-3 7 . 0  + 0 . 0

2-13-74 2 . 2  + 0 .3 0 .3  + 0 . 2 1 4 .0  + 2 .3 0 . 8  + 0 .3 1 2 . 9  + 2 .5 5 . 6  + 3 .2

2-27-74 1-5 ± 0 . 6 0 . 0  + 0 . 0 1 9 - 8  + 3 .3 0 . 8  + 0 .3 1 1 . 2  + 1 . 8 6 . 8  + 4 .1
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(Table 15)* The DO a t  SLE-1 was q u ite  a  b i t  lower th a n  a t  SL¥-8.

By 2 January 1972*, however, th e  DO had dropped a t  SLE-8 and i t  r e ­

mained more uniform  w ith in  th e  lagoon on a l l  subsequent sampling 

d a te s . There were two p eriods of e sp e c ia lly  low DO in  th e  E ast 

Lagoon, one during  ice-co v e r and th e  o th er during  Ju ly  and August, 

when th e  w ater tem peratu res were a t  t h e i r  maximum (F ig . 19). The 

DO le v e ls  in  th e  West Lagoon d id  no t experience a  s im ila r  d e c lin e  

during  th e  ic e -co v e r, but d id  experience an e a r ly  summer d e c lin e , 

w ith recovery  in  August (F ig . 20).

On only one occasion , 29 August 197^- in  th e  West Lagoon, d id  a  

phytoplankton bloom co in c id e  w ith  a  peak in  DO. The o ther phyto­

p lankton  peaks a re  not ev iden t by observing th e  DO v a lu es . T h is 

suggests th a t  th e re  may be a  s ig n if ic a n t  h e te ro tro p h ic  a lgae  growth 

occurring  in  both lagoons, a  common s i tu a t io n  in  waste lagoons 

(Z a jic  and Chiu, 1970, and Wiedeman, 1970).

Biochemical oxygen demand

The biochem ical oxygen demand (BOD) was c o n s is te n tly  h ig h er in  

th e  E ast Lagoon, due t o  th e  n a tu re  o f th e  w astew ater, th an  in  th e  

West Lagoon. T h is , in  p a r t ,  accounts f o r  th e  lower DO le v e ls  in  th e  

E ast Lagoon. S im ila r to  th e  s i tu a t io n  f o r  DO, d u ring  th e  f i r s t  

se v e ra l months of t h i s  in v e s t ig a tio n , th e re  was a  la rg e  d if fe re n c e  

in  th e  BOD le v e ls  between s ta t io n s  in  th e  E ast Lagoon, as  evidenced 

by th e  la rg e  s tandard  d e v ia tio n s . By January , however, th e  w astew ater 

c o n s ti tu e n ts  had obtained  a more homogeneous d is t r ib u t io n  w ith in  t h i s  

lagoon and th e  BOD a t  SLE-1 was c lo se  to  th e  BOD a t  SLE-8 (F ig . 2 l ) .
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T o ta l Organic Carbon

The t o t a l  organic carbon (TOC) d a ta  a re  p resen ted  along w ith  

th e  d a ta  from th e  p hysica l param eters in  Appendix F. The o v e ra ll 

mean con cen tra tio n  of t o t a l  organic carbon in  th e  E ast Lagoon, 41.6 

mg of c a rb o n /l + 12.9 was much g re a te r  th an  th e  o v e ra ll mean in  th e  

West Lagoon, 26 .2  + 17.6 . On two occasions, however, th e  West Lagoon 

d id  have a  g re a te r  amount of t o t a l  organic carbon. These p u lse s , on 

29 March 1974 and 14 May 1974, do no t correspond to  any phytoplankton 

bloom and a re  unexplainable w ith  th e  p resen t d a ta . T o ta l organic 

carbon was more homogeneous in  th e  West Lagoon than  in  th e  E ast 

Lagoon.

N u tr ie n ts , Anions, and M etals

The d a ta  from th e se  param eters a re  p resen ted  in  Appendix G.

Table 16 i s  a  summary of t h i s  d a ta , and p resen ts  f o r  each param eter, 

th e  mean + one standard  d e v ia tio n . Only one param eter, ammonia 

n itro g en , was n o ticeab ly  a ffe c te d  by a  change in  flow  due to  g a te  

p o s itio n s .

Ammonia n itro g en

The co n cen tra tio n  of ammonia n itro g en  was much h igher in  th e  

E as t Lagoon th a n  in  th e  West Lagoon due to  th e  high le v e ls  of ammonia 

in  domestic and in d u s tr ia l  w astes. The mean co n cen tra tio n  of ammonia 

n itro g en  in  th e  West Lagoon was only 4 . 3& of th e  mean in  th e  E ast 

Lagoon, and th e  co n cen tra tio n  was v e ry  o fte n  below 0 .1  m g/l.
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In  th e  E as t Lagoon from 2 January  1974 through 11 June 1974 

th e re  was an o v e ra ll g en era l r i s e  in  th e  amount of ammonia, from a 

low of 1 .0  m g/l to  a  h igh  of 5*6. Throughout th e  rem ainder of t h i s  

s tu d y , however, th e  ammonia le v e ls  decreased  in  th e  E ast Lagoon to  a  

low of 0 .3  m g/l on 20 August 1974. J u s t  p r io r  to  t h i s  period  o f 

ra p id  d ec lin e  in  ammonia l e v e l s ,  th e  w astew ater flow  p a tte rn  was 

a l te r e d  in  th e  E ast Lagoon. The g a te  t o  th e  o u t le t  c e l l  was opened, 

th u s  allow ing th e  incoming w astew ater t o  en te r th e  E ast Lagoon, hut 

in s te a d  of mixing w ith th e  lagoon w ater, immediately flow back out 

to  be used f o r  i r r ig a t io n  w ater. I t  appeared, from th e  flow  of su r­

fa c e  foam, th a t  t h i s  s h o r t - c i r c u i t in g  was occurring . However, secch i 

d isk  transparency  was th e  only o th er param eter to  bear t h i s  ou t.

T h is could p o ssib ly  be due to  th e  f a c t  th a t  ammonia i s  ra p id ly  oxi­

d ized  to  n i t r i t e  and n i t r a t e  n itro g en , and th e re fo re , in  o rder to  

m ain ta in  th e  h igh  le v e ls  o f ammonia which were p re se n t, a  co n tin u a l 

in f lu x  was re q u ire d . Without c o n tin u a l rep len ishm ent, th e  ammonia 

le v e ls  plummetted. Host of th e  o th e r param eters do not change form 

so ra p id ly , and th u s  th e  le v e ls  could no t drop q u ick ly . T his f lu c ­

tu a t io n  accounts f o r  a  g re a t  d e a l of th e  r a th e r  la rg e  s tandard  d ev i­

a tio n .

N itra te  n itro g en

The d if fe re n c e  between th e  co n cen tra tio n  of n i t r a t e  n itro g en  

in  th e  two lagoons was much l e s s  th an  f o r  ammonia. There was a  

g re a t  deal of f lu c tu a tio n  in  th e  n i t r a t e  le v e ls ,  as  evidenced by th e  

la rg e  s tandard  d e v ia tio n s . The s tan d ard  d ev ia tio n  was la rg e r  th a n
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th e  mean in  th e  E ast Lagoon and was over 50% of th e  mean in  th e  

West Lagoon.

Orthophosphate

Due to  th e  h igh  amount of phosphate in  dom estic sewage, th e  

mean co n cen tra tio n  of orthophosphate in  th e  E ast Lagoon was q u i te  

h ig h , 4 .47  mg/l + 1 . 23 , and 5*5 tim es g re a te r  th an  th e  mean of 

0 .80 + 0.97 in  th e  West Lagoon. Unlike th e  s i tu a t io n  in  many n a tu ra l 

w a ters , phosphorous does no t seem to  l im i t  phytoplankton growth or 

c o n tro l s tan d in g  c ro p s , a t  l e a s t  in  th e  E ast Lagoon.

The g re a t f lu c tu a t io n s  in  th e  co n cen tra tio n s  of orthophosphate

— in  th e  West Lagoon i s  p u zz lin g . In  January  1974 th e  co n cen tra tio n

was 2 .3  and 3*8 m g/l, y e t  on th e  next fo u r  consecu tive  sam ples, during  

February and March 1974, i t  was le s s  th a n  0 .1  mg/lJ This f lu c tu a t io n  

accounts f o r  th e  very  la rg e  s tan d a rd  d e v ia tio n .

S u lfa te

S u lfa te  le v e ls  were no t high and were q u i te  homogeneous w ith in  

each lagoon. The mean c o n ce n tra tio n  in  th e  West Lagoon, 71 .5  mg/l + 

1 4 .6 , was 76.7% of th e  mean in  th e  E ast Lagoon, 93*2 mg/l + 13«9»

C hloride

The c o n ce n tra tio n  of ch lo rid e  in  each lagoon was high and very 

evenly d is t r ib u te d  between th e  th re e  s ta t io n s  in  each lagoon. There 

was only minor v a r ia t io n  in  th e  c h lo r id e  le v e ls  du ring  th i s  in v e s t i ­

g a tio n . The c o n c e n tra tio n  o f t h i s  ion  was c o n s is te n tly  h ig h e r in
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th e  E ast Lagoon. This i s  a s  expected , s in ce  c h lo rid e  i s  u su a lly  

h ig h e r in  sewage th an  in  raw w ater because sodium ch lo rid e  passes 

unchanged through th e  d ig e s t iv e  system . The mean in  th e  E ast Lagoon, 

159*2 mg/l + 12.9  was 59*2^ h ig h er th an  th e  mean in  th e  West Lagoon, 

100.0 + 16.2 .

M etals

With the  excep tion  of magnesium, a  common c o n s ti tu e n t of n a tu ra l 

w a te rs , th e  co n cen tra tio n  o f each of th e se  param eters was h ig h er in  

th e  E ast Lagoon th a n  in  th e  West Lagoon. The means + one standard  

d e v ia tio n  fo r  th e  m eta ls a re  p re sen ted  in  Table 16. Sodium le v e ls  

were much h igher in  th e  E ast th an  in  th e  West Lagoon fo r  th e  same 

reaso n  th a t  ch lo rid e  was much h ig h e r.
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TABLE 16

Comparison of N u trie n t, Anion, and Metal Data in  th e  E ast and West 
Lagoons. Data a re  g iven as  th e  mean (m g/l) + one standard  d ev ia tio n .

DATE LAGOON

EAST WEST

Ammonia N itrogen , NH14.-N 2.89 ±  1.81 0 .12  + 0.16

N itra te  N itrogen, NO3-N 1.00  + 1.03 0.64 + 0-33

Orthophosphate, POij. 4 .4?  + 1.23 0.80 + 0 . 9?

S u lfa te , SOzj. 93-2 ±  13.9 71.5 ± 14.6

C hloride, Cl 159.2  + 12.9 100.0  + 16.2

Calcium 63.3  + 8 .4 53.4  + ? .2

Magnesium 15.80  + I .51 17.25 + 1.31

Sodium 145.3  + 9 - 7 90.1  + 13.4

Potassium 12.05 ±  1.21 5 .44  + 0.84

Manganese 0.234  + 0 . 036, 0 .0 4 3 +  0-021

Zinc 0.206 + 0.041 0.081 + 0.039

Iron 0.920  + 0.166 0 .7 8 8 +  0.394
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SUMMARY AND CONCLUSIONS

The limnology of two 850 acre lagoons, with special emphasis on 

the  biological aspects, was investigated from September 1973» shortly  

a f te r  the in i t i a l  f i l l in g  of the lagoons, through August 197^. The 

water quality  and benthic and plariktonic population in  the West 

Lagoon was d iffe ren t than in  the East Lagoon due to  the d iffe ren t 

waters in  each lagoon. Semi-treated municipal and in d u stria l waste­

water was discharged predominantly in to  the East Lagoon, while usually 

only seepage water and ground water were discharged in to  the West 

Lagoon.

The East Lagoon was s lig h tly  le ss  a lkaline than the West Lagoon. 

Turbidity, BOD, to ta l  organic carbon, n u trien ts , anions, and m etals, 

except fo r magnesium, were a l l  appreciably higher in  the East Lagoon 

than in  the West Lagoon. Due to  the high tu rb id ity , the transparency 

in  the  East Lagoon was very small, 17 cm. The high BOD content in  

the East Lagoon was a major reason fo r the  very low DO levels.

The benthic fauna was very lim ited . This community comprised a

small number of organisms representing only a  few taxomonic groups.

Chironomids, represented by seven genera and nine species, accounted

fo r v ir tu a lly  a l l ,  9?. 5ft, of th is  scant population. Glyptotendipes

spp. was the most common midge in  both lagoons. Procladius c u llc i-

formrg occurred in  higher numbers in  the seepage water West Lagoon

than in  the East Lagoon, while Chlronomus -plumosus was more common

in  the wastewater East Lagoon than in  the  West Lagoon. The o ligo-

chaetes have not yet flourished in  th is  environment. They appeared
102
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on only  one occasion in  each lagoon. L lm nodrilus. th e  only genus 

found, i s  u su a lly  common in  o rg a n ic a lly  p o llu te d  w ater. I t  appears 

th a t  th e  lagoons w il l  support ben th ic  organisms and th a t  a  more dense 

and d iv e rse  ben th ic  community w il l  develop in  th e  fu tu re . Severa l 

more g en era tio n  tim es a re  needed t o  allow  th e  benth ic m acroinverte­

b ra te s  to  reach  t h e i r  p o te n t ia l  d en s ity  in  t h i s  r e la t iv e ly  la rg e  new 

h a b i ta t .

Although th e re  was co n sid erab le  v a r i a b i l i ty  through tim e in  

re g a rd  to  th e  mean number of zooplanktonic organisms per l i t e r  in  

each lagoon, and in  th e  major groups, th e  number o f zooplankton 

per l i t e r  c o n s is te n tly  rem ained h ig h er in  th e  n u tr ie n t  and o rg an ica lly  

r ic h e r  E ast Lagoon than  in  th e  seepage w ater West Lagoon.

In  th e  E ast Lagoon, cyclopoid  copepods accounted fo r  75*2% of 

th e  t o t a l  zooplankton popu la tion  during  t h i s  in v e s tig a tio n . Of th e  

10 sp ec ie s  o f ca lan o id  copepods p re se n t, Cyclops v e rn a ils  was th e  

most common.

In  th e  West Lagoon th e  c ladocerans accounted fo r  51-2% of th e  

t o t a l  zooplankton popu la tion . Daphnla was th e  dominant genus ,  w ith 

Slantomus. a  ca lan o id  copepod, a  sub-dominant. R o tife rs  were scarce  

in  both lagoons. The zooplankton pu lses do not appear to  correspond 

w ith  th e  phytoplankton p u lses .

There was a lso  a  g re a t d e a l o f v a r i a b i l i ty  through both tim e 

and lo c a t io n  in  th e  number and ty p es  of phytoplankton and protozoans 

in  both lagoons. The green  a lg ae  c le a r ly  dominated t h i s  population  

in  both lagoons, com prising 5 5 * ^  of th e  phytoplankton and protozoan 

p opu la tion  in  th e  E ast Lagoon and 6?.*$ in  th e  West Lagoon. I t  i s
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in te r e s t in g  to  note t h a t  in  th e  E as t Lagoon th e  p ro p o rtio n  of green

a lgae  s te a d i ly  in c reased  w ith  th e  d is ta n c e  from  th e  source  of w aste­

w ater d ischarge  — 39*6% a t  SLE-1, ^? .2$  a t  SLE-5, and 67-9& a t  

SLE-8.

The h lue-g reen  a lg ae  accounted f o r  25-3^ o f th e  phytoplankton 

and protozoan popu la tion  in  th e  West Lagoon, bu t only 3* Qfe in  th e

E ast. The la rg e  Cyanophyta bloom (com prised o f Aphanlzomenon f l o s -

aquae) in  th e  West Lagoon on 29 August 197^ accounted f o r  nearly  

a l l  of th e  h lu e -g reen s , 9 3 dur i ng t h i s  s tu d y .

A s im ila r  phenomena occurred w ith  th e  diatom s. T h e ir  numbers 

were q u ite  low throughout t h i s  s tu d y , except f o r  a  p u lse  in  the  

E ast Lagoon on 20 August 197^. Due to  t h i s  one bloom, diatoms 

accounted f o r  17-6^ o f th e  t o t a l  popu la tion  in  th e  E ast Lagoon and 

only 2.9& in  th e  West Lagoon.

The Euglenophyta, G ilio p h o ra , and M astigophora were a l l  more 

common in  th e  n u tr ie n t  and o rg a n ic a lly  r ic h e r  E ast Lagoon than in  

th e  West Lagoon.

The co n cen tra tio n  of ch lo ro p h y ll a  in  th e  West Lagoon peaked in  

th e  w in te r as w ell as in  th e  summer. The w in te r  peak does not show 

a  good c o r re la t io n  w ith  th e  number o f phytoplankton, bu t th e  summer 

peak c o r re la te s  w ell w ith  both th e  number o f phytoplankton  and th e  

r a t e  of prim ary p ro d u c tiv ity . C e ll v i a b i l i t y ,  as  w e ll a s  various 

environm ental f a c to r s ,  appeared to  in flu en ce  th e  c h lo ro p h y ll a  concen­

t r a t io n .
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TABLE 1 7

B en th ic  M a c ro in v e r te b ra te  d a ta  (No. p e r  sq u a re  f o o t )  — SLE-1

DATE G ly p to ten c llp e s P ro c la d iu s Ghironomus O ther TOTAL
sp  A sp  B sp  G c u l ic ifo rm u s plum osa

10-26-73 0

1 1 - 9 -73 0

11-16-73 4 4

11-30-73 0

1 2 -2 1 -7 3 4  D ic ro te n d ip e s  m o d estu s. 4 Physa 
8 O lig o c h a e ta  (L im n o d rllu s )

16

1-16-7*1 0

1 -30 -7 4

2-27-7*1

4

4 O donata (C o en o g rio n id ae )

4

4

3 -1 3 -7 4 4 4

4 -1 2 -7 4 0

4-26-7*1 2 2

5 - 21-74 2 2 4

7- 12-74

8 -  9-7*1

2 4  Pupae 6

0
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TABLE 1 8

Benthic M acroinvertebrate data (No. per square fo o t)  —SLE-5

DATE G lyptotendipes P roclad ius Ghironomus Other TOTAL
sp A sp B sp G cu lic ifo rm u s plumosa

10-26-73 0

4 -26 -74 10 78 10 2 12 2 Cricotopus 114

5 - 2 1 -7 4 16 68 26 40 150

7_12-7b 0

8 -  9-74 2 Pupae 2

TABLE 19

Benthic M acroinvertebrate data (No. per square fo o t )  — SLW-5

DATE G lyptotendipes P roclad ius Chironomus Other TOTAL
sp A sp B sp  G cu lic iform u s plumosa

10-26-73 16 28 28 12 84

5-28-7^ '36 50 6 18 4 20 Pupae 13^

6-28 -74 60 7b 6 6 146

8 - 2-74 4 24 8 36

8 - 2 9 -7 4 2 2 Physa 4
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TABLE 2 0

B enthic M acroinvertehrate data (No. per square fo o t)  — SLE-8

DATE G lyptotendipes P roclad ius Chironomus Other TOTAL
sp A sp B sp G cu lic ifo rm u s plumosa

10-26-73 8 if if 32 if8

11-16-73 2if 12 36

11-30-73 12 32 16 2if Gif

3-13-7** if 12 if if D icroten d ip es modestus 
8 Tanytarsus sp.

32

if-26-7*f 10 8 26 10 if Cricotopus sp. 58

5-21-7** 6 36 10 Pupae 52

7-12-7** 0

8 - 9-7** 0
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TABLE 2 1

B en th ic  M a c ro in v e rte b ra te  d a ta  (No. p e r sq uare  f o o t)  —  SLW-1

DATE G ly p to ten d ip es P ro c la d iu s Ghironomus O ther TOTAL
sp  A sp  B sp  G c u lic ifo rm u s plumosa

9-15-73 48 20 68

10- 19-73 20 4 G oleop tera  (E lm idae) 24

10-26-73 48 4 Ephem eroptera (B ae tld ae ) 52

11-  9-73 8 8

11-16-73 16 4 O lig o ch ae ta  (L im nodrilu s) 20

11-30-73 12 12

3-13-74 8 8

4 - 12- 7/+ 0

5-28-74 2 12 14

6-28-74 2 30 6 Parachironom us sp . 40
2 Ephem eroptera (B ae tid ae )

8 - 2 - 7 4 18 2 20

8-29-74 0

£



R
eproduced 

with 
perm

ission 
of the 

copyright 
ow

ner. 
Further 

reproduction 
prohibited 

w
ithout 

perm
ission.

TABLE 22

Benthic M acroinvertebrate data (No. per square fo o t)  — SLW-9

DATE G lyptotendipes P roclad ius Chironomus Other TOTAL
sp A sp B sp C cu lic ifo rm u s plumosa

l i -30 -73 4 8 T antytarsus sp. 12

3 - 1 3 - 7*1- 2*1 *1 T rie opt era ( Hydropsych idae) 28

4-12-7*1 *1 28 32

5-28-7*f 50 50

6-28-7*1 12 12

8 -  2-7*1 0

8-29-7*1 0
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FIGURE 2 3

Key fo r  u n id e n tif ie d  cyclopoid copepods

Eg and E^ : Eg has 6 segmented antenna, E^ has ? segmented antenna

The r e s t  of th e  c h a r a c te r is t ic s  a re  id e n tic a l

Legs 1-3 have 2 segmented rami

Leg 4 has a 1 segmented rami (and th e re fo re  d o e sn 't f i t  key)

S ize : head to  caudal rami i s  0.41-50 mm
term inal s e te a  is  0 .20-0 .26  mm

spur midway 
(on He­

adway 4  I//

}

very  
th ic k , s to u t

caudal rami

5th  le g , under o i l  len s

Bq and B9 Bg has 8 segmented antenna, B^ has 9 segmented antenna 

The r e s t  of th e  c h a r a c te r is t ic s  a re  id e n t ic a l  

Legs 1-3 have 2 segmented rami 

Leg 4 has a  1 segmented rami

S ize : head to  caudal rami i s
0.65-0.75mm 

te rm in a l se te a  i s  0 .26- 
0 . 30mm

spur on  ̂
lower th i r d some very  

f in e  h a ir s

d i s t a l  segment i s  
; broad, but armed w ith 

only 2 se ta e  and

Caudal rami 5 th  le g , under o i l  len s
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1 2 5

1 1 - 9 - 7 3

DIATOMS

CHLOROPHYTA

DIATOMS

CHLOROPHYTA

EUGLENOPKYTA

DIATOMS

CHLOROPHYTA
EUGLENOPHYTA

MASTIGOPHORA

DIATOMS

EUGLENOPHYTA

MASTIGOPHORA

11-16-73

DIATOMS

CHLOROPHYTA

PLANKTON SUMMARY —  ( O r g a n is m s /m l)

S L E -1  @ 1  f t .  TOTAL =  1 0 6 2 .4 /m l

83*3 Pennate — 83.3  N itzsch ia  n r . pa lae
I 6 9 .3  C en tric  — 27*7 C y c lo te lla  n r. meneghiniana;

141.6 M elosira  g ran u la ta

809.8 — 13*9 Chlamydomonas sp . A .; 782.0 C h lo re lla  
n r. pyrenoidosa; 13*9 C. n r. v u lg a ris

SLE-8 @ 1 f t .  TOTAL = 2055.7/m l

55*6 Pennate — 41.7  N itz sch ia  n r. p a lae ;
13.9 N avicula sp . B.

1*972.3 - -  2 7 .8  Chlamydomonas sp. A .; 902.8 C. sp.
B .j 1 ,027 .8  C h lo re lla  n r. pyrenoidosa;
I 3 .9  Scenedesmus n r. quadricauda v a r. 
parvus

27 .8  — 27.8  Phacus sp . C.

SLV-1 @ 1 f t .  TOTAL = 180 .6 /ml

13.9 Pennate — 13*9 N itz sch ia  n r . palae
13.9  C en tric  - -  13.9 M elosira g ran u la ta
13.9 — 13.9 Scenedesmus n r. quadricauda v a r . parvus
27.8  — 27.8  Phacus sp. C.

111.1 — 69.4  Bodo sp. A .; 41 .7  B. sp. B.

SLW-9 @ 1 f t .  TOTAL = 333.3  /ml

41 .7  Pennate - -  41,7  N itzsch ia  n r. palae
27.8  C en tric  — 27.8  M elosira g ran u la ta

27.8  - -  27 .8  Phacus sp . C.

236.0 — 152.7 Bodo sp . A .; 55*5 B« sp . B .;
27 .8  Cryptomonas n r. ovata

SLE-1 @ 1 f t .  TOTAL = 1166.7/ml

27 .8  Pennate — 13*9 N itz sch ia  n r . p a lae ;
13.9 Synedra u ln a  

152.? C en tric  — 69.4  C y c lo te lla  n r. meneghiniana; 
83*3 M elosira g ran u la ta

152.8 — 13.9 Chlamydomonas sp . A .; 111.1 C. sp. D .;
2 7 .8  C h lo re lla  n r. v u lg a r is
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11-16-73

CYANOPHYTA

EUGLENOPHYTA

MASTIGOPHORA

DIATOMS

CHLOROPHYTA

CYANOPHYTA

EUGLENOPHYTA

MASTIGOPHORA

DIATOMS

CHLOROPHYTA

EUGLENOPHYTA

MASTIGOPHORA

DIATOMS

CHLOROPHYTA

MASTIGOPHORA

CILIOPHQRA

PLANKTON SUMMARY —  ( O r g a n is m s /m l)

S L E -1  @ 1  f t .  c o r r t . . . .

69*5 13*9 O scillatoria  nr. limosa; 55*6 0. tennis
27.8 — 27*8 Phacus sp. C.

736.1 — 736.1 Bodo sp . A.

SLE-8 @ 1 f t .  TOTAL = 638 . 8/ a l

83.4  Pennate — 55*6 N itz sch ia  n r. pa lae ;
2 7 .8  E ra g ila r ia  n r. construens

13 .8  C en tric  — 13*8 M elosira  g ran u la ta

430.6 — 277*8 C h lo re lla  n r. v u lg a r is ;  83*3 Chlaay- 
domonas sp . D .; 13.9  Scenedesmus nr. 
quadricauda v a r . parvus; 13*9 C losterium  
sp. A .; 13.9 Pediastrum  n r. integrum ;
27 .8  O ocystis n r. e l l i p t i c a  v a r . minor

13.9 — 13*9 O s c i l la to r ia  te n u is

13.9 — 13*9 Phacus sp . C.

83.3  — 83 .3  Bodo sp . A.

SL¥-1 @ 1 f t .  TOTAL = 1430.5/ml

27.8 Pennate — 27.8  N itz sch ia  n r. palae

111.1 — 111.1 C h lo re lla  n r. v u lg a r is

222.2 - -  13*9 Phacus sp . C .; 208*3 Euglena sp. C.

1069.4 — 597-2 Bodo sp . A .; 166.? B. sp . B .;
305.5  Chroomonas n o rd s te d ti i

SLW-9 @ 1 f t .  TOTAL « 1208.4/m l

5 5 .6  Pennate — 27*8 N itz sch ia  n r. p a lae ;
27 .8  F r a g i la r ia  n r . construens

55 .6  C en tric  — 13*9 M elosira  g ra n u la ta ;
41 .7  Gomphonema n r. olivaceum

125.0 — 69.4  C h lo re lla  n r. v u lg a r is ;
5 5 .6  Chlamydomonas sp . D.

958.3 — 694.4 Bodo sp . A .; 111.1 B. sp . B .;
152.8 Chroomonas n o rd s te d ti i

13.9 — 13*9 Glaucoma sp .
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12?

1 1 - 3 0 - 7 3

DIATOMS

CHLOROPHYTA

CYANOPHYTA

ROTIFERA

DIATOMS

CHLOROPHYTA

EUGLENOPHYTA

DIATOMS

CHLOROPHYTA

EUGLENOPHYTA

CHLOROPHYTA

MASTIGOPHORA

12-21-73

DIATOMS

CHLOROPHYTA

CYANOPHYTA

PLANKTON SUMMARY —  (O r g a n is m s /m l)

S L E -1  @ 1  f t .  TOTAL =  2 0 8 . 4 / ® !

83«4 Pennate - -  41.7  N itz sch ia  n r. pa lae ;
41.7  F r a g i la r ia  n r. construens 

69-4 C en tric  — 69.4 M elosira g ran u la ta

13*9 — 13*9 O ocystis n r . e l l i p t i c a  v a r. minor
27.8  — 27.8  O s c il la to r ia  n r. lim osa

13.9  — 13*9 Brachionus u rceo lares

SLE-8 @ 1 f t .  TOTAL = 194.6/m l

55*6 C en tric  — 55*6 M elosira g ran u la ta

111.2 — 55*6 C h lo re lla  n r. v u lg a r is ;  27*8 Chlamy­
domonas sp. D . ; 13.9 Scenedesmus nr. 
quadricauda v a r , parvus; 13.9  Oocystis 
nr. e l l i p t i c a  v a r . minor

27-8 — 27.8 Trachelomonas sp. D.

SLE-1 @ 1 f t .  TOTAL = 5 9 ? .l/m l

305.5 Pennate — 125-0 N itzsch ia  n r. p a lae ;
69.4 Gomphonema n r. olivaeeum;
111.1 N avicula n r. cryptocephala 

69-4 C entric  — 69*4 C y c lo te lla  n r . meneghiniana

180 .5  — 13.9 C h lo re lla  n r. v u lg a r is ;  69*4 Scene­
desmus nr. abundans; 83.3  S. n r. quad ri­
cauda v a r . parvus; 13*9 O ocystis nr. 
e l l i p t i c a  v a r . minor

41.7  — 27.8 Trachelomonas sp . D .; 13*9 Phacus sp.C . 

SLE-9 @ 1 f t .  TOTAL = 763. 8/m l

749.9 — 749.9 C h lo re lla  n r. v u lg a ris

13.9 — 13.9 Bodo sp . A.

SLE-1 @ 1 f t .  TOTAL = 1555. 7/m l

41.7 C en tric  — 41.7  C y c lo te lla  n r . meneghiniana

1402.8 — 805*6 C h lo re lla  n r. v u lg a r is ;
583 .3  Chlamydomonas sp. C .; 13*9 Oocystis 
n r. e l l i p t i c a  v a r. minor

69.5 — 41.7 Chroococus nr. minor; 13*9 S p iru lin a  
laxa
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1 2 8

12-21-73

CILIOPHORA

CHLOROPHYTA

DIATOMS

CHLOROPHYTA

DIATOMS

CHLOROPHYTA

MASTIGOPHORA

1-2-74

DIATOMS

CHLOROPHYTA

CYANOPHYTA

MASTIGOPHORA

DIATOMS

CHLOROPHYTA

PLANKTON SUMMARY —  ( O r g a n is m s /m l)

SLE-1 © 1 f t .  c o n t . . . .

41.7 — 41*7 Glaucoma sp.

SLE-8 © 1 f t .  TOTAL = 55.6/m l

55*6 — 41 .7  Chalmydomonas sp. A .; 13 .9  C h lo re lla  
n r. v u lg a ris

SLW-1 © 1 f t .  TOTAL = 986.2/ml

55*8 Pennate — 41.7  N avicula n r. cryp tocephala;
13.9  Synedra u lna

152.8 C en tric  — 138*9 C y c lo te lla  n r. meneghiniana;
13.9 M elosira  g ran u la ta

777*8 — 555.6 Chlamydomonas sp . A .; 208.3 C h lo re lla  
n r. v u lg a r is ;  13*9 Ankistrodesmus convulutus

SLE-9 © 1 f t .  TOTAL = 308.4/m l

69.5 Pennate — 41.7  N avicula n r. dryptocephala;
27-8 N itz sch ia  n r. palae 

125*0 C en tric  - -  69*4 C y c lo te lla  n r. meneghiniana;
55*8 Stephanodiscus n r. in v is a ta tu s

58.3  — 27.8 C h lo re lla  n r. pyrenoidosa; 13*9 C. n r. 
v u lg a r is ;  27 .8  Ankistrodesmus fa lc u tu s ;
I 3 .9  A. convulutus

55*8 — 55*8 Bodo sp . A.

SLW-1 © 1 f t .  TOTAL = 10777* 7/ml

305.5  C en tric  — 305*5 C y c lo te lla  n r. meneghiniana

9333*3 “  811.1 Chlamydomonas sp. A .;
8722.2 C h lo re lla  n r . v u lg a ris

263*0 — 55*8 Chroococus n r. minor; 208.3 0. 
d lsp ersu s

875*0 - -  430.6 Bodo sp . A .; 208.3 Cryptomonas n r. 
ovata; 236 .1  Chilomonas n r. paramecium

SLW-9 © 1 f t .  TOTAL = 847.4/m l

55*8 C en tric  — 55*6 C y c lo te lla  n r. meneghiniana

430.6  — 388.9  C h lo re lla  n r . v u lg a r is ;
41 .7  Chlamydomonas sp . C,
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1 2 9

1-2-7**

CYANOPHYTA

MASTIGOPHORA

1-16-74

DIATOMS

CHLOROPHYTA

CYANOPHYTA

DIATOMS

CHLOROPHYTA

CYANOPHYTA

1-30-74

DIATOMS

CHLOROPHYTA

CYANOPHYTA

MASTIGOPHORA

CILIOPHORA

DIATOMS

CHLOROPHYTA

CILIOPHORA

PLANKTON SUMMARY —  (O r g a n is m s /m l)

SLV-9 @ 1 f t .  c o n t . . . .

69.5  — 55*6 Chroococus n r. minor; 13*9 C. d isp ersu s

291.7 — 166.7 Bodo sp . A .; 83.3  Cryptomonas n r. 
ovata; 41 .7  Chilomonas n r. paramecium

SLE-1 @ 1 f t .  TOTAL = 2657 . 8/ml

41 .7  C en tric  — 41.7  C y c lo te lla  n r. meneghiniana

2532.8 — 366 . I  Chlamydomonas sp. A .; 111.1 C. sp. D .; 
2055*6 C h lo re lla  n r. v u lg a r is

83.3  — 69.4  Chroococus n r. minor; 13*9 C. d isp ersu s  

SLE-1 @ 3 f t .  TOTAL = 1287.5/ml

138.9 C en tric  — 138.9 C y c lo te lla  n r. meneghiniana

1079*1 — 134.7 Chlamydomonas sp. A .;
944.4 C h lo re lla  nr. v u lg a r is

69.5 41 .7  Chroococus n r. minor; 27 .8  C. d isp ersu s

SLE-1 @ 1 f t .  TOTAL = 3543. 8/ml

250.0 C en tric  — 152.0 C y c lo te lla  n r. meneghiniana;
97*2 Stephanodiscus n r. a s t r e a

3071.5 ““ 2502.0 Chlamydomonas sp. A .; 41.7  C. sp.
C .; 347*2 C h lo re lla  n r. v u lg a r is ;  180.6 C. 
n r. pyrenoidosa

97*3 — 41 .7  Chroococus n r. minor; 55*6 C. d isp e rsu s

27*8 — 27*8 Bodo sp . A.

97*2 — 97*2 V o r t ic e l la  sp.

SLE-1 @ 3 f t .  TOTAL = 2930.5/ml

486.1 C en tric  — 236 .1  C y c lo te lla  n r. meneghiniana;
125.0 Stephanodiscus n r. a s t r e a

2319.4 — 1972.2 Chlamydomonas sp. A .; 69*4 C. sp.
D . ; 277*8 C h lo re lla  n r. v u lg a ris

125.0 — 111.1 V o r t ic e l la  s p . ; 13*9 Glaucoma sp .
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1 3 0

1-30-74 cont.«

DIATOMS

CHLOROPHYTA

CYANOPHYTA

DIATOMS

CHLOROPHYTA

CILIOPHORA

DIATOMS

CHLOROPHYTA

MASTIGOPHORA

CILIOPHORA

DIATOMS

CHLOROPHYTA

CYANOPHYTA

MASTIGOPHORA

CILIOPHORA

2-13-74 

CHLOROPHYTA

CYANOPHYTA

PLANKTON SUMMARY —  ( O r g a n is m s /m l)

SLE-8 @ 1 f t .  TOTAL = 1388.6/m l

83.3  C en tric  — 83*3 C y c lo te lla  n r . meneghiniana

1152.7 — 944.4 Chlamydomonas sp . A .; 13.9 C. sp. C. 5
194.4 C h lo re lla  n r . v u lg a ris

152.6 — 83*3 Chroococus n r. m inor; 13«7 C. d isp e r­
su s; 27*8 Nostoc n r. comminutum; 27 .8  N. 
n r . caeruleum

SLE-8 @ 3 f t .  TOTAL = 1722.3/nd

27.8  C en tric  — 27*8 C y c lo te lla  n r. meneghiniana

1569.5 — 1222.2 Chlamydomonas sp . A .; 27 .8  C. sp.
C .; 27 .8  C. sp . D .; 291.7 C h lo re lla  n r. 
v u lg a r is

125.0  — 97*2 V o r t ic e l la  s p . ; 27 .8  Glaucoma sp.

SLW-1 @ 1 f t .  TOTAL « 7888.8/m l

430.6  C en tric  — 430.6 C y c lo te lla  nr. meneghiniana

719^.4- — 7083.3 Chlamydomonas sp . A .;
111.1 C h lo re lla  n r. v u lg a ris

152.7 — 69.4 Bodo sp . A .; 83 .3  Cryptomonas nr.
ovata

111.1 — 27*8 V o r tic e lla  s p . ; 83 .3  Glaudoma sp.

SLW-9 @ 1 f t .  TOTAL = 2611.4/m l

138.9 C en tric  — 138.9 C y c lo te lla  nr. meneghiniana
1736.0 — 1666.6 Chlamydomonas sp . A.;

69*4 C h lo re lla  n r. v u lg a r is

680.9 — 250.0 Chroococus n r. minor; 430.9 C.
d isp ersu s

41.7  — 27.8  Bodo sp . A .; 13 .9  B. sp. B.

13 .9  — 13*9 Cyclidium sp .

SLE-1 @ 1 f t .  TOTAL = 3 6 l.2 /m l

263.9 — 138.9 Chlamydomonas sp . A .; 27 .8  C. sp.
C .; 97*2 C. sp . D.

13 .9  — I 3 .9  Chroococus n r. minor
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2-13-7**

MASTIGOPHORA

CILIOPHORA

DIATOMS

CHLOROPHYTA

CILIOPHORA

ROTIFERA

CHLOROPHYTA

CYANOPHYTA

CILIOPHORA

CHLOROPHYTA

DIATOMS

CHLOROPHYTA

MASTIGOPHORA

CILIOPHORA

DIATOMS

CHLOROPHYTA

CILIOPHORA

PLANKTON SUMMARY —  ( O r g a n is m s .m l)

SLE-1 @ 1 f t .  c o n t . . . .

41 .7  — 4 1 .?  Bodo sp . A.
41 .7  — 27.8  V o r t ic e l la  s p . ; 13*9 Glaucoma sp.

SLE-1 @ 3 f t .  TOTAL = 152.8/m l

13.9  C en tric  13*9'C y c lo te lla  n r . meneghiniana

97.2 — 97*2 Chlamydomonas sp . C.

27 .8  — 27.8  Glaucoma sp.

13 .9  — 13.9  Notholca sp .

SLE-8 @ 1 f t .  TOTAL = l l l . l / m l

83.3  — 69*4 Chlamydomonas sp . A .; 13 .9  C h lo re lla
n r. v u lg a r is

13.9 — 13.9 Chroococus n r. minor

13.9 — 13*9 V o r tic e lla  sp.

SLE-8 @ 3 f t .  TOTAL = 97* 3 M

97*3 — 55*6 Chlamydomonas sp. A .; 13.9  C. sp. D.j 
27*8 C h lo re lla  n r . v u lg a r is

SLV-1 @ 1 f t .  TOTAL = 9472.3 /n l

13.9  Pennate — 13*9 N itz sch ia  n r. palae
9319.4 — 222.2 Chlamydomonas sp. A .; 9083*3 C hlo re l­

l a  n r . v u lg a ris  1 13*9 O ocystis n r. 
e l l i p t i c a  v a r . minor

97 .3  — 41.7  Bodo sp. A. 5 27 .8  B. sp . B .;
27.8 Cryptomonas n r. ovata

41 .7  — 27*8 Cyclidium s p . ; 13*9 Glaucoma sp.

SLtf-9 @ 1 f t .  TOTAL = 4458.4/ral

41 .7  C entric  — 41.7  M elosira  g ran u la ta

4333.3 — 125.0 Chlamydomonas sp. A .;
4208.3 C h lo re lla  n r . v u lg a r is

83.4  — 55 .6  Cyclidium s p . » 27.8  Glaucoma sp.
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1 3 2

2 - 1 3 - 7 4  c o n t .

DIATOMS
CHLOROPHYTA

MASTIGOPHORA

CILIOPHORA

2-27-74

CHLOROPHYTA

CYANOPHYTA

CHLOROPHYTA

CHLOROPHYTA

CILIOPHORA

CHLOROPHYTA

3-13-74

CHLOROPHYTA

CYANOPHYTA

PLANKTON SUMMARY —  (O r g a n is m s /m l)

SL V -9 @ 3  f t .  TOTAL =  2 2 7 7 .8 / m l

27.8 C en tric  — 27*8 M elosira g ran u la ta

2180.5 — 152.8 Chlamydomonas sp . A.;
2027.7 C h lo re lla  n r. v u lg a ris

41*7 — 41.7  Cryptomonas n r. ovata

27.8 — 27 .8  Cyclidium sp.

SLE-1 @ 1 f t .  TOTAL *= 5 9 ? .l/m l

444.4 — 83.3  Chlamydomonas sp . A .; 83.3  C. sp . C .;
27.8 C. sp . D .} 138.9  C h lo re lla  n r. 
pyrenoidosa; 13*9 Cosmarium s p , ;
97.2 O ocystis n r. e l l i p t i c a  v a r. minor

152.7 — 69.4 Chroococus n r. minor; 83.3  Nostoe 
coaminutum

SLE-8 @ 1 f t .  TOTAL = 833. 4 /ml

833.4 — 41.7 Chlamydomonas sp. A .; 13.9  C. sp . C .;
763.9 C h lo re lla  n r. pyrenoidosa;
13*9 Cosmarium sp.

SLW-1 @ 1 f t .  TOTAL = 10402.8/ml

9291.7 — 805.6  Chalmydomonas sp . A .;
8402.8 C h lo re lla  n r. v u lg a r is ;
83.3  C. n r. pyrenoidosa

527.8 — 527.8 Cyclidium sp.

SLW-9 @ 1 f t .  TOTAL = 11277.7/ml

11277*7 — 972.2 Chlamydomonas sp. A .; 69.4 C. sp.
C .; 41 .7  C. sp . D .; 9998.8 C h lo re lla  nr. 
v u lg a r is ; 182.6 C. n r. pyrenoidosa;
13*9 O ocystis n r. e l l i p t i c a  v a r . minor

SLE-1 @ 1 f t .  TOTAL = 1013.8/ml

833*3 — 583.3 Chlamydomonas sp. A .; 111,1 C. sp.
C .; 138.9 C. sp . D.

13.9 — 13.9 O s c i l la to r ia  n r. rubescans
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3 - 1 3 -7 4 -

CILIOPHORA

CHLOROPHYTA

CYANOPHYTA

CILIOPHORA

CHLOROPHYTA

CILIOPHORA

CHLOROPHYTA

MASTIGOPHORA

CILIOPHORA

DIATOMS

CHLOROPHYTA

CILIOPHORA

DIATOMS

CHLOROPHYTA

CILIOPHORA

PLANKTON SUMMARY —  (O r g a n is m s /m l)

S L E -1  @ 1  f t .  c o n t . . . .

166.6 — 83-3 V o r tic e lla  s p . ; 83*3 Glaucoma sp. 

SLE-1 @ 3 f t .  TOTAL = 1152.9/ml

916.7 — 666.7  Chlamydomonas sp. A .; 111.1 C. sp. C.
83.3 G. sp . D .; 55*6 C h lo re lla  n r. v u lg a ris

27 .8  — 27.8  O s c i l la to r ia  n r . rubescans

208.4- - -  13-9 StromMdium sp. j 138.9 V o rtic e lla  s p . ; 
55*6 Glaucoma sp .

SLE-8 @ 1 f t .  TOTAL « 21125.0/ml (Sample milky 
co lo red  due to  C h lo re lla  bloom)

21013.9 — 138.9 Chlamydomonas sp. A .; 4-1.7 C. sp.
C .; 20833*3 C h lo re lla  n r. pyrenoidosa

111.1 — 111.1 Glaucoma sp.

SLE-8 @ 3 f t .  TOTAL = 8222.2/ml

7999.9 — 4-99*9 Chlamydomonas sp. A .; 55 .6  C. sp. C.
222.2 C h lo re lla  n r. v u lg a r is ;
7222.2 C h lo re lla  n r. pyrenoidosa

27.8  — 27.8 Chilomonas n r. paramecium

194-.5 — 138.9 V o r tic e lla  s p . ; 55*8 Glaucoma sp.

SLW-1 @ 1 f t .  TOTAL = 14-388.9/ml

27.8  Pennate — 27*8 N avicula sp . A.

14-333.3 — 194-.4 Chlamydomonas sp . A .; 4-1.7 C. sp.
D .; I 3888 .O C h lo re lla  n r . v u lg a r is ;
208.3 C. n r . pyrenoidosa

27 .8  - -  27.8 Cyclidium sp .

SLW-1 @ 3 f t .  TOTAL = 11375*0/1111

69 .5  Pennate — 4-1.7 N avicula sp. A .;
27*8 Synedra u lna

13 .9  C en tric  — 13.9  M elosira  n r. v a rian s
11277.7 — 277.8 Chlamydomonas sp . A .;

10916.6 C h lo re lla  n r. v u lg a r is ;  
83*3 C. n r. pyrenoidosa

13.9  — 13*9 Glaucoma sp.
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3 - 1 3 - 7 4  c o n t .

DIATOMS

CHLOROPHYTA

CILIOPHORA

DIATOMS

CHLOROPHYTA

CILIOPHORA

3-29-74

DIATOMS

CHLCROPHYTA

MASTIGOPHORA

DIATOMS

CHLOROPHYTA

CYANOPHYTA

MASTIGOPHORA

DIATOMS

CHLOROPHYTA

13^

PLANKTON SUMMARY ~  ( O r g a n is m s/ml)

SLW-9 @ 1 f t .  TOTAL = 333 . 4/ml

13 .9  Pennate — 13*9 Synedra ulna

277*8 — 263*9 C h lo re lla  n r . v u lg a r is  j 
13*9 C losterium  sp.

41 .7  — 41.7  Glaucoma sp.

SLW-9 @ 3 f t .  TOTAL « 472.3/m l

55*6 Pennate — 27*8 N itz sch ia  n r. p a lae ;
27.8  Synedra u lna

388.9 — 13*9 Chlamydomonas sp. C .; 3^7*2 C h lo re lla
n r. v u lg a r is ;  27 .8  C. n r. pyrenoidosa

27*8 — 27.8  Glaucoma sp.

SLE-1 @ 1 f t .  TOTAL = 4 l6 .7 /m l

13*9 Pennate — 13*9 N avicula sp. A.
375*0 — 194.4 Chlamydomonas sp. A .; 55*6 C. sp. C .;

27 .8  C. sp. D .; 27 .8  C h lo re lla  n r. v u lg a r is ;  
69*4 C. n r. pyrenoidosa

27.8  — 27*8 Chilomonas n r. paramecium 

SLE-8 @ 1 f t .  TOTAL = 15569 . 3/m l

27 .8  Pennate — 27*8 N avicula sp. A.
13*9 C entric  — 13*9 M elosira  nr. v a rian s

153^7.0 — 2833*3 Chlamydomonas sp. A .;
12499.9 C h lo re lla  n r. pyrenoidosa;
13*8 Scenedesmus n r. quadricauda v a r . 
parvus

152.8 — 83*3 Chroococus n r. minor; 55*6 C. d is p e r ­
su s ; 13.9 O s c i l la to r ia  te n u is

27*8 — 27 .8  Bodo sp . A.

SLE-8 @ 3 f t .  TOTAL *= 12222.4/ml

41.7  Pennate — 13»9 N avicula sp. A .; 27.8 Synedra 
u lna

13*9 C entric  — 13*9 M elosira  n r. v a rian s

11861.2 — 1833*3 Chlamydomonas sp. A .; 13*9 C. sp.
D .; 9666.7  C h lo re lla  n r. pyrenoidosa;
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3 - 2 9 - 7 4

PLANKTON SUMMARY —  ( O r g a n is m s /m l)

SLE- 8  @ 3  f t .  c o n t ...........

CHLOROPHYTA c o n t . .  

MASTIGOPHORA 

CILIOPHORA

CHLOROPHYTA

CYANOPHYTA

CILIOPHORA

DIATOMS

CHLOROPHYTA

CYANOPHYTA

MASTIGOPHORA

CILIOPHORA

CHLOROPHYTA

CYANOPHYTA

CILIOPHORA

CHLCROPHYTA

CYANOPHYTA

291*7 C. n r . v u lg a r i s ;  *+1.7 A n k istro d es­
mus f a lc u tu s ;  13*9 Cosmarium sp.

*+1.7 — I3»9 Cryptononas n r .  o v a ta ; 27.8  Chilomonas 
n r . paramecium

13.9 — 13*9 Glaucoma sp .

SLW-1 @ 1 f t .  TOTAL = 3527.8/ml

3444.4 — 69 .4  Chlamydomonas sp . A .; 2 7 .8  C. sp. C .; 
3333*3 C h lo re lla  n r. v u lg a r is ;
13 .9  Scenedesmus n r. abundans

41 .7  — 13*9 Chroococus n r . minor; 27*8 C. d ispersus

41 .7  — 27*8 Cyclidium s p . ; 13*9 Glaucoma sp.

SLW-1 @ 3 f t .  TOTAL = 5708.4/m l

27.8  Pennate — 27 .8  Synedra u lna

5513*9 — 83.3  Chlamydomonas sp . A .; 5416.7 C h lo re lla  
n r. v u lg a r is ;  13*9 Scenedesmus nr. 
abundans

27 .8  — 27.8  Anabaena sp.

27 .8  — 27*8 Cryptomonas n r. ovata

111.1 — 111.1 Glaucoma sp.

SLW-9 @ 1 f t .  TOTAL = 957.0/m l

457.0  — 125.0 Chlamydomonas sp. C .; 41 .7  C. sp . D .;
291.7 C h lo re lla  n r . v u lg a r is ;  69*4 C. n r. 
pyrenoidosa; 41 .7  O ocystis n r. e l l i p t i c a  
v a r . minor

2 7 .8  — 27.8  Chroococus n r . minor
472.2 — 111.1 V o r tic e lla  s p . ; 138.9  Glaucoma s p . ;

222.2 u n id e n tif ie d  genera of fam ily  
Holophryidae

SLW-9 @ 3 f t .  TOTAL = 708.3/ml

291.6 — 97.2 Chlamydomonas sp . C .; 69 .4  C. sp. D .;
97.2  C h lo re lla  n r . v u lg a r is . 27 .8  C. n r. 
pyrenoidosa

13 .9  — 13*9 Anabaena sp.
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1 3 6

3-29-74 

CILIOPHORA

4-12-74 

CHLOROPHYTA

PYRROPHYTA

SARCODINA

CILIOPHORA

CHLQROPHYTA

CILIOPHORA

CHLOROPHYTA

CILIOPHORA

CHLOROPHYTA

DIATOMS

PLANKTON SUMMARY —  ( O r g a n is m s /m l)

SLW-9 @ 3 f t .  c o n t . . . .

402.8 — 166.? V o r tic e lla  s p . ; 83*3 Glaucoma s p . ;
152.8  u n id e n tif ie d  genera of fam ily  
Holophryidae

SLE-1 @ 1 f t .  TOTAL » 819.4/m l

555.5 — 250.0  Chlamydomonas sp . A ,; 111.1 C. sp. 
C .; 2 7 .8  C. sp . D .; 83.3 C h lo re lla  n r. 
v u lg a r is ;  83*3 C. n r. pyrenoidosa

13*9 — 13*9 Peridinium  n r. cinctum

83.3 — 83.3  A ssu lina  n r. muscorum

166.7 — 13*9 V o r t ic e l la  s p . ; 13*9 Glaucoma s p . ;
138.9 u n id e n tif ie d  genera of fam ily  
Holophryidae

SLE-1 e  3 f t .  TOTAL = 907.7/m l

768.8  — 366. I  Chlamydomonas sp . A .; 138.9  C. sp.
C .; 83 .3  C. sp. D. 5 69 .4  C h lo re lla  n r. 
v u lg a ris?  111.1 C. n r . pyrenoidosa

138.9 - -  138.9 Glaucoma sp .

SLE-8 ® 1 f t .  TCTAL -  652. 8/m l

583.3 — 208.3 Chlamydomonas sp . A.? 69 .4  C h lo re lla  
n r. v u lg a r is ;  291*7 C. n r. pyrenoidosa;
13.9 Scenedesmus n r . ahundans

69.5 — 55.6  V o r tic e l la  s p . ? 13»9 Cyclidium sp. 

SLE-8 @ 3 f t .  TOTAL -  ?64.0/m l

764.0 — 416.7 Chlamydomonas sp. A .; 4 1 .7  C. sp. D .;
55 .6  C h lo re lla  n r . v u lg a r is ;  250.0 C. n r. 
pyrenoidosa

SLV-1 @ 1 f t .  TOTAL = 10487.6/ml

500.1 Pennate — 83.3  N avicula n r. cryp tocephala j
166.7 F r a g i la r ia  n r . construens;
138.9 N itz sch ia  n r. p a lae ;
41.7  Synedra u ln a ; 64.5  N itzsch ia
sp.

55 .6  C en tric  — 55.6  C y c lo te lla  n r. aeneghiniana
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1 3 ?

4 - 1 2 - 7 4

CHLOROPHYTA

CYANOPHYTA

DIATOMS

CHLCEOPHYTA

CYANOPHYTA

CILIOPHORA

DIATOMS

CHLOROPHYTA

CYANOPHYTA

CILIOPHORA

DIATOMS

CHLOROPHYTA

CYANOPHYTA

MASTIGOPHQRA

PLANKTON SUMMARY —  ( O r g a n is m s /m l)

SL V -1  @ 1  f t .  c o n t . . . .

9862.4 — 305*5 Chlamydomonas sp. A .;
9556.9 C h lo re lla  n r. v u lg a ris

69.5  “  4 1 .?  Chroococus n r. minor; 27 .8  C. d isp ersu s  

SLW-1 @ 3 f t .  TOTAL =* 6736.2/m l

83.4 Pennate — 13*9 N avicula n r. cryptocephala;
13.9 F r a g i la r ia  n r. construens;
27.8 N itz sch ia  n r. p a lae ; 13*9 N. 
s p . ; 13.9 Synedra u lna

27.8  C en trie  — 27 .8  C y c lo te lla  n r . meneghiniana

6486.1 - -  222.2 Chlamydomonas sp. A .; 27*8 C. sp. C .;
6222.2 C h lo re lla  n r. v u lg a r is ;
13.9 C losterium  sp . A.

125.0 — 69.4 Chroococus n r. minorj 55*6 C. d ispersus

13 .9  — 13*9 V o rtic e lla  sp.

SLW-9 @ 1 f t .  TOTAL -  7646.8/m l

83.4 Pennate — 55 .6  F r a g i la r ia  n r. construens;
13.9 N itz sch ia  n r. p a lae ;
13 .9  Synedra ulna

7480.0 ^  305.5 Chla^rdooonas-sp. A. 7174.5 C hlorel­
l a  n r. v u lg a r is

55.6 — 27 .8  Chroococus n r. minor; 27.8 C. d ispersus

27*8 — 27 .8  Cyclidium sp.

SLW-9 @ 3 f t .  TOTAL “  8445.8/ml

36I . I  Pennate — 41 .7  N avicula n r . cryp tocephala;
180.6 F r a g i la r ia  n r . construens;
69 .4  N itz sch ia  n r . pa lae

55.6  C en tric  — 41 .7  C y c lo te lla  n r .  Aehegh in iana;
I 3 .9  M eloslra  n r . v a rian s

8001.3 — 347.2 Chlamydomonas sp. A .; 7612.4 C hlorel­
l a  n r. v u lg a r is ;  13*9 Scenedesmus n r. 
ahundans; 13 .9  S. n r . quadricauda v a r. 
parvus; 13*9 C losterium  sp . A.

13.9 — 13 .9  Anataena sp.
1 3 .9  —  1 3 .9  Chilomonas n r. parameciura
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1 3 8

4 - 2 6 - 7 4

DIATOMS

CHLOROPHYTA

DIATOMS

CHLOROPHYTA

CYANOPHYTA

PYRROPHYTA

MASTIGOPHORA

CILIOPHCRA

DIATOMS
CHLCROPHYTA

CILIOPHORA

DIATOMS

CHLOROPHYTA

CILIOPHORA

PLANKTON SUMMARY —  (O r g a n is m s /m l)

S L E -1  @ f  f t .  TOTAL =  4 9 3 . 0 / m l

20.8  Pennate — 6 .9  Navicula n r. c ry p tocephala ;
13*9 N itz sch ia  n r. palae

20.8  C en tric  — 13*9 C y c lo te lla  n r. meneghinianaj
6 .9  M elosira n r. g ra n u la ta

451.5 — 416.7 Chlaaydononas sp. A .; 2 7 .8  C. sp. C .;
6 .9  Scenedesmns n r. abundans

SLE-1 <® i f  f t .  TOTAL = 360 . 8/m l

41 .7  Pennate — 13.9 N avicula n r. cryp tocephala;
27 .8  N itz sch ia  n r. palae

27.7 C en tric  — 20.8  C y c lo te lla  n r. meneghiniana;
6 .9  M elosira g ran u la ta

222.1 - -  187.5 Chlamydomonas sp . A .; 6 .9  C. sp. C .;
13.9 C h lo re lla  n r. v u lg a r is . 6 .9  Scenedes- 
mus n r . abundans; 6 .9  S. n r. quadricauda 
v ar. parvus

13.8 — 6.9  Chroococus n r. minor; 6 .9  C. d isp ersu s

6 .9  — 6 .9  Peridinium  nr. cinctum

6.9  — 6 .9  Chroomonas nr. n o rd s te d ti i

41 .7  — 41.7  V o r tic e lla  sp .

SLE-5 @ f  f t .  TOTAL « 555* 3/ml

6 .9  Pennate — 6 .9  Navicula n r. c ryptocephala

520.7 — 319*4 Chlamydomonas sp . A .; 145.8 C. sp. C .;
13.9 C. sp . D .; 3^*7 C h lo re lla  n r . v u lg a r is ;
6 .9  Scened4smus n r. quadricauda v a r . parvus

27.7  — 20.8  V orticella  sp . 5 6 .9  Glaucoma sp.

SLE-5 @ i f  f t .  TOTAL ■ 270.8/ml

13.9 Pennate — 13*9 Navicula sp. B.
6.9  C en tric  — 6 .9  C y c lo te lla  n r. meneghiniana

194.4 — 104.2 Chlamydomonas sp. A .; 62.5  C. sp. C .;
13.9 Chlorella nr. vulgaris; 6 .9  Scenedes- 
mus nr. quadricauda var. parvus; 6 .9  S. 
nr. incrassatulus

55 .6  — 55*6 V o rtic e lla  sp.
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1 3 9

4 - 2 6 - 7 4  c o r r t . .

DIATOMS

CHLOROPHYTA

EUGLENOPHYTA

MASTIGOPHORA

CILIOPHORA

DIATOMS

CHLOROPHYTA

MASTIGOPHORA
CILIOPHORA

DIATOMS

CHLOROPHYTA

CYANOPHYTA

DIATOMS

CHLOROPHYTA

EUGLENOPHYTA

MASTIGOPHORA

PLANKTON SUMMARY —  (O r g a n is m s /m l)

SLE- 8  @ j f t .  TOTAL =  1 9 6 . 2 / m l

34.7  Pennate — 13*9 N avicula sp. B .;
6 .9  F r a g i la r ia  n r. construens;
13.9 N itz sch ia  n r. palae

124.9 — 69.4  Chlamydomonas sp. A. j 41 .7  C. sp. D .;
6 .9  Scenedesmus n r. quadricauda v a r . par­
vus; 6 .9  Gomphosphaeria n r. aponina v a r. 
g e la tin o sa

6 .9  — 6 . 9 Trachelomonas sp. D.

6 .9  —* 6 .9  Bodo sp . A.
22.8  — 22.8  V o r tic e lla  sp.

SLE-8 @ j  f t .  TOTAL = 71.3/m l

20 .8  Pennate — 20.8  N itzsch ia  n r. palae

36.7  — 22 .8  Chlamydomonas sp. A .; 13 .9  C. sp . C.

6 .9  — 6 .9  Bodo sp. A.
6 .9  — 6 .9  V o r tic e lla  sp.

SLW-1 <§ 1 f t .  TOTAL = 2340.0/ml

13.8  Pennate — 6 .9  Navicula n r. c ryp tocephala ;
6 .9  N itz sch ia  n r. palae

34.7 C en tric  — 34.7 C y c lo te lla  n r. meneghiniana
2277.7 — 34.7 Chlamydomonas sp . C .; 2222.2 C hlorel­

l a  n r. v u lg a r is ;  6 .9  Ankistrodesmus s p . ;
13.9 A. convulutus

I 3 .8  — 6 .9  Chroococus nr. m inor; 6 .9  C. sp .

SLW-1 @ 2 j  f t .  TOTAL = 1666.5/ml

6 .9  Pennate — 6. 9 N itzsch ia  n r. palae
48.6  C en tric  — 27 .8  C y c lo te lla  n r meneghiniana;

20.8  C. n r. m ichiganiana

1590.2 — 13.9 Chlamydomonas sp . C .; 1562.5  ChloreL 
l a  n r. v u lg a r is ;  6 .9  Ankistrodesmus 
fa lc u tu s ;  6 .9  A. s p . ; 6 .9  Cosmarium

13 .9  — 13 .9  Trachelomonas sp. D.

6 .9  — 6 .9  Bodo sp. B.
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4 - 2 6 - 7 4  c o n t . .

DIATOMS

CHLOROPHYTA

EUGLENOPHYTA

DIATOMS

CHLOROPHYTA

MASTIGOPHCRA

DIATOMS

CHLOROPHYTA

CYANOPHYTA

MASTIGOPHCRA

CILIOPHORA

DIATOMS

1 4 0

PLANKTON SUMMARY —  ( O r g a n is m s /m l)

SLW- 5  @ 1  f t .  TOTAL -  3 0 8 0 . 2 / m l

34.7 Pennate — 6 .9  N avicula sp . A .; 13.9  N itzsch ia  
n r . palaes 13 .9  F ra g i la r ia  n r. 
construens

69.5  C en tric  — 27*8 Stephanodiscus nr. i n v i s i t a tu s ;
41 .7  C y c lo te lla  n r. meneghiniana

2923.5 — 97*2 Chlamydomonas sp . A. 5 62.5  C. sp . C .;
2743.0 C h lo re lla  n r. v u lg a ris?
13.9  Ankistrodesmus fa lc u tu s ;
6 .9  Scenedesmus n r. in e ra ssa tu lu s

62.5  — 62.5 Trachelomonas sp. D.

SLW-5 @ 2y f t .  . TOTAL = 4120.l/m l

85.3  Pennate — 13*3 N avicula n r. cryp tocephala;
34.7 F r a g i la r ia  n r. construens;
13.9 N itz sch ia  n r . p a lae ;
22.8 Synedra u lna

138.9 C en tric  — 4 1 .7  S tephanodiscus n r. i n v i s i t a tu s ;
62.5  C y c lo te lla  n r . meneghiniana;
34.7  C. h r; mlehiganianfe,'

3861.2 — 201.4  Chlamydomonas sp . A .; 62.5  C. sp.
C .; 3527*8 C h lo re lla  n r . v u lg a r is ;
I 3 .9  Ankistrodesmus fa lc u tu s ;
55 .6  A. sp.

34 .7  — 34 .7  Cryptomonas n r. ovata 

SLW-9 @ 1 f t .  TOTAL = 4951 .l/m l

27.7  Pennate — 6 .9  N avicula n r. c ryp tocephala ;
20 .8  F r a g i la r ia  n r. construens

111.1 C en tric  — 69.4  C y c lo te lla  n r .  meneghiniana;
41.7  C. n r . m ichiganiana

4791.6 — 208.3 Chlamydomonas sp . A .; 4437.5 
C h lo re lla  n r. v u lg a r is ;  97*2 C. n r. 
pyrenoidosa; 41 .7  Ankistrodesmus s p . ;
6 .9  Cosmarium

6.9  — 6 .9  Chroococus n r . minor

6 .9  — 6 .9  Chilomonas n r . paramecium

6 .9  — 6 .9  Glaucoma sp.

SLW-9 @ 3 f t .  TOTAL * 3680.4/ml

34.7  P ennate  — 6.9  N av icu la  sp. B .;
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i<~26-?4 

DIATOMS c o n t . .

CHLOROPHYTA

CYANOPHYTA

MASTIGOPHORA

CILIOPHORA

5-7-74

DIATOMS

CHLOROPHYTA

CYANOPHYTA

EUGLENOPHYTA

MASTIGOPHCRA

CILIOPHORA

DIATOMS

CHLOROPHYTA

CYANOPHYTA

MASTIGOPHORA

CILIOPHORA

1 4 1

PLANKTON SUMMARY —  ( O r g a n is m s /m l)

SL¥-9 @ 3 f t .  c o n t . . . . ,

2? .8  F r a g i l l a r ia  n r . construens
111.1 C entric  — 69.4  C y c lo te lla  n r . meneghiniana;

41 .7  C. n r. m ichiganiana

3506.9 — 25O.O Chlamydomonas sp . A .; 3159*7 C hlo re l­
l a  n r . v u lg a r is ;  90 .3  Ankistrodesmus s p . ;
6 .9  Cosmarium

13.9  — 13*9 Chroococcus n r. minor
6 .9  — 6 .9  Chilomonas n r. paramecium

6 .9  — 6 .9  Glaucoma sp.

SLE-1 @ f- f t .  TOTAL = I 378 . 9M

27.8  Pennate — 27.8  N itz sch ia  n r . palae
27 .7  C en tric  — 6 .9  C y c lo te lla  n r . meneghiniana;

13.9  M elosira  n r . v a r ia n s ;
6 .9  M. g ra n u la ta

1154.8 — 770.8 Chlamydomonas sp . A .; 22.8 C. sp.
C .» 55*6 C h lo re lla  n r . pyrenoidosa;
305.6  Golenkina paucisp ina

20.8  — 20.8  O s c i l la to r ia  n r. suhbrev is

1 3 .9  — 13 .9  Trachelomonas sp . D.

36 .7  — 13.9 Bodo sp. A .; 22 .8  Chroomonas nr.
n o rd s te d t i i

97*2 — 97*2 Glaucoma sp.

SLE-1 @ !-§• f t .  TOTAL = 874.9/m l

20 .8  C en tric  — 6 .9  C y c lo te lla  n r . meneghiniana;
13 .9  M elosira  n r . v a rian s

680.5 — 486.1 Chlamydomonas sp . A .; 13.9  C. sp.
C .; 13 .9  S. sp . D .; 6 .9  Ankistrodesmus s p . ;
159.7 Golenkina paucisp ina

6 .9  — 6 .9  O s c i l la to r ia  n r. subbrev is

48 .6  — 13.9 Bodo sp. A.; 13*9 B. sp . B .;
20 .8  Chroomonas n r. n o rd s te d ti i

118.1 — 118.8 Glaucoma sp.
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5-7-74 c o n t . . 

CHLOROPHYTA

EUGLENOPHYTA

CHLOROPHYTA

EUGLENOPHYTA

MASTIGOPHORA

CILIOPHORA

DIATOMS
CHLOROPHYTA

EUGLENOPHYTA

MASTIGOPHORA

CILIOPHORA

CHLOROPHYTA

CYANOPHYTA

EUGLENOPHYTA

MASTIGOPHORA

CILIOPHORA

PLANKTON SUMMARY —  ( O r g a n is m s /m l)

SL E -5  @ J f t .  TOTAL ■= 1 1 1 .0 / m l

62.4 — 3^*7 Chlamydomonas sp. A .; 6 .9  C. sp. D .; 
13*9 Golenkina paucisp ina; 6 .9  Tetraedron  
sp .

48.6 - -  48 .6  Trachelomonas sp. D.

SLE-5 @ i f  f t .  TOTAL = 124.8/ml

76.3 — 20.8  Chlamydomonas sp. A .; 13.9  C. sp. C .;
6 .9  Scenedesmus n r. abundans; 3^*7 Golen­
k ina paucisp ina

6.9 — 6 .9  Trachelomonas sp . D.

6.9 — 6 .9  Bodo sp . A. ;

34.7 — 34*7 Glaucoma sp.

SLE-8 @ j  f t .  TOTAL = 486.0/rai

13.9  C en tric  — 13*9 C y c lo te lla  n r. m ichiganiana
187.4 — 69.4 Chalmydomonas sp. A .; 20 .8  C. sp . C.

13.9 C h lo re lla  n r. v u lg a r is ;  83-3 Golen­
k ina  paucisp ina

201.4 — 48.6  Trachelomonas sp. D .; 41 .7  T. sp. A.
13.9 T. sp. B .; I 3 .9  T. sp. C .;
69.4 Euglena sp . A .; 13*9 Phacus sp. C.

76.4 — 76.4 Chroomonas n r. n o rd s te d ti i

6.9 — 6 .9  Glaucoma sp.

SLE-8 @ l i  f t .  TOTAL = 249.8/m l

131.9 13*9 Chlamydomonas sp. A .; 34.7 C h lo re lla  
n r. v u lg a r is ;  20 .8  C. n r. pyrenoidosa;
6 .9  Scenedesmus n r. quadricauda v a r. 
parvus; 55 .6  Golenkina paucisp ina

13.9 — 6 .9  Chroococus n r. minor; 6 .9  Anabaena sp.

13.9 — 13.9 Trachelomonas sp. C.
27.7 — 20.8  Chroomonas n r . n o rd s te d ti i ;

6 .9  Cryptomonas n r. ovata
62.5  — 41.7  V o r tic e lla  s p . ; 20.8 Glaucoma sp.

R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



5 - 1 4 - 7 4

DIATOMS

CHLOROPHYTA

EUGLENOPHYTA

MASTIGOPHCRA

DIATOMS

CHLOROPHYTA

EUGLENOPHYTA

MASTIGOPHORA

CILIOPHORA

DIATOMS

CHLOROPHYTA

EUGLENOPHYTA

MASTIGOPHORA

DIATOMS

CHLOROPHYTA

1 4 3

PLANKTON SUMMARY —  ( O r g a n is m s /m l)

SLW-1 @ 1  f t .  TOTAL =  5 6 2 . 3 / m l

13.8 Pennate — 6 .9  N itz sch ia  s p . ; 6 .9  F ra g i la r ia  
n r . construens

194.4 C entric  - -  131*9 C y c lo te lla  n r. meneghiniana;
62.5  C. n r. m ichiganiana

76.3  — 69.4 C h lo re lla  n r. v u lg a r is ;  6 .9  Phacotus
n r. le n t ic u la r i s

83.3  — 83.3  Euglena sp. B.
194.5 — 13.9 Bodo sp . A .; 90.3 Chroomonas n r.

n o rd s te d ti i ;  90*3 Cryptomonas nr. ovata

SLW-1 @ 3 f t .  TOTAL -  437/6/m l

34.7 Pennate — 20 .8  N itzsch ia  n r . pa lae ;
13 .9  Gomphonema sp.

166.7 C en tric  — 104.2 C y c lo te lla  n r. meneghiniana;
62.5 C. n r . m ichiganiana

62.5  — 34.7 C h lo re lla  n r. v u lg a r is ;
27*8 Ankistrodesmus s p . ;

41 .7  — 41.7 Euglena sp . B.
118.1 — 62.5 Chroomonas n r. n o rd s te d ti i ;

55 .6  Cryptomonas n r. ovata

13.9 — 13*9 Holophrya sp.

SLW-9 @ 1 f t .  TOTAL = 326. 3/m l

48 .6  C entric  — 3^*7 C y c lo te lla  n r. meneghiniana;
13.9 C. n r. m ichiganiana

104.1 — 83.3  C h lo re lla  n r. v u lg a r is ;  13*9 Chlamy' 
domonas sp . C .; 6 .9  Cosmarium

83 .3  “  20.8 Euglena sp. B .; 62.5  E. sp . C.
90.3  — 27.8 Chroomonas n r. n o rd s te d ti i ;

55.6  Cryptomonas n r . ovata; 6 .9  C hilo - 
monas n r . paramecium

SLW-9 @ 3 f t .  TOTAL = 604. l /m l

13.9  Pennate — 13*9 Gomphonema sp.
152.8 C entric  — 97.2 C y c lo te lla  n r. meneghiniana;

5 5 .6  C. n r. m ichiganiana

48.6  — 48.6 C h lo re lla  n r. v u lg a r is
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5-l*+-7*+

EUGLENOPHYTA

MASTIGOPHCRA

CYANOPHYTA

CILIOPHORA

5-21-7*+

DIATOMS

CHLOROPHYTA

EUGLENOPHYTA

CILIOPHORA

DIATOMS

CHLOROPHYTA

CYANOPHYTA

EUGLENOPHYTA

CILIOPHORA

DIATOMS

CHLOROPHYTA

EUGLENOPHYTA

i*+*+

PLANKTON SUMMARY —  ( O r g a n is m s /m l)

SLW-9 ® 3 f t .  c o n t . . . .

166.6 — 83*3 Euglena sp . B .; 62.5 E. sp . C .;
20 .8  Phacus sp . B.

152.8 — 97*2 Chroomonas n r. n o rd s te d ti i ;
*+1.7 Cryptomonas n r. ovata; 13*9 Bodo 
sp. B.

*+8.6 — *+8.6 Chroococus n r. minor

20 .8  — 20.8  Cyclidium sp .

SLE-1 @ j  f t .  TOTAL = 631.9 NOTE: sample
--------------------------------------------  extrem ely tu rb id

27.8  C en tric  — 6 .9  M elosira g ra n u la ta ;
20 .9  M. nr. v a ria n s

138.9 ■— 76 .*+ Chlamydomonas sp . A .; 55 .6  C. sp . D .;
6*9 • sp . C.

333*3 — 277.8 Trachelomonas sp . D .; *+8.6 Euglena 
sp . A .; 6 .9  Trachelomonas sp .,B .

131.9 — 131*9 Glaucoma sp.

SLE-1 @ l i  f t .  TOTAL «= 69*+.*+/ml

83.3  C en tric  — 13*9 C y c lo te lla  n r . meneghiniana;
3*+.7 C. n r. m ichiganiana;
20 .8  M elosira n r . v a r ia n s ;
13 .9  M. g ra n u la ta

90.3 — 90.3 Chlamydomonas sp . A.

X3 . 8 — 6 .9  Chroococus n r. m inor; 6 .9  O s c i l la to r ia  
n r. lim osa

*+02.8 — 3*+0.3 Trachelomonas sp . B .; 20 .8  Phacus 
sp. B .; *+1.7 Euglena sp . A.;

10*+.2 — 90.3 Glaucoma sp. j 13*9 Holophrya sp.

SLE-5 @ i  f t .  TOTAL = 3*+*7/al

13 .9  Pennate — 13 .9  N avicula sp . A.
13.9 — 13.9  Chlamydomonas sp . A.

6 .9  — 6 .9  Trachelomonas sp. D.
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5-21-74 c o n t..  

CHLOROPHYTA

EUGLENOPHYTA

MASTIGOPHORA

CHLOROPHYTA

EUGLENOPHYTA

CILIOPHCRA

CHLOROPHYTA
EUGLENOPHYTA

5-28-74

DIATOMS

CHLOROPHYTA
EUGLENOPHYTA

CILIOPHCRA

DIATOMS
EUGLENOPHYTA

MASTIGOPHCRA

CILIOPHCRA

DIATOMS

Chlorophyta

EUGLENOPHYTA

1 4 5

PLANKTON SUMMARY —  (O r g a n is m s /m l)

S L E -5  @ i f  f t .  TOTAL -  1 1 3 .2 /m l

62.5  —27.8  Chlamydomonas sp . A .; 27*8 C. sp. C. j
6 .9  C h lo re lla  n r . v u lg a r is

4 8 .8  — 4 8 .8  Trachelomonas sp. D.

13 .9  — 13*9 Bodo sp. A.

SLE-8 @ f  f t .  TOTAL = 34 . 6/m l

20 .8  — 20 .8  Chlamydomonas sp. A.

6 .9  — 6 .9  Trachelomonas sp . D.

6 .9  — 6 .9  Glaucoma sp.

SLE @ i f  f t .  TOTAL -  13 . 8/ a l

6 .9  — 6 .9  Chlamydomonas sp . A.
6 .9  — 6 .9  Trachelomonas sp . D.

SLW-1 @ 1 f t .  TOTAL = 458.2/m l

6 .9  Pennate — 6 .9  N avicula sp. A.
20.8  — 13 .9  Golenkina paucisp ina ; 6 .9  Cosmarium sp.

55 .5  — 6 .9  Trachelomonas sp. D .; 6 .9  T. sp . E . ;
41 .7  Phacus sp . B.

250.0 — Holophyra s p . ; 27 .8  Cyclidium s p . ;
194.5 Glaucoma sp.

SLW-1 @ 3 f t .  TOTAL -  131.8/m l

6 .9  Pennate — 6 .9  N avicula sp. A.
13 .9  — I 3 .9  Phacus sp . B.
69 .4  — 6 9 .4  Chroomonas n r . n o rd s te d t i i

41 .6  — 6 .9  Holophyra sp . 5 34.7 Glaucoma sp.

SLE-5 @ 1 f t .  TOTAL « 229 . 3/ml

13 .9  Pennate — 13-9 N avicula sp. A.
41 .7  — 1 3 .9  Chlamydomonas sp. A .; 27 .8  Golenkina

pau c isp in a

41.7  — 4 1 .7  Phacus sp . B.
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5-28-74

MASTIGOPHORA

CILIOPHORA

DIATOMS

CHLOROPHYTA

EUGLENOPHYTA

MASTIGOPHORA

CILIOPHCRA

DIATOMS

CHLOROPHYTA

EUGLENOPHYTA

MASTIGOPHORA

CILIOPHORA

CHLOROPHYTA

EUGLENOPHYTA

CILIOPHORA

6-11-74 

DIATOMS

CHLOROPHYTA

CYANOPHYTA

EUGLENOPHYTA

CILIOPHORA

1 4 6

PLANKTON SUMMARY —  (O r g a n is m s /m l)

SLW-5 @ 1 f t .  c o n t . . . .

27 .8  —< 2 7 .8  Chroomonas n r. n o rd s te d ti i

104.2 — 90.3  Glaucoma sp . j 13* 9 Holophrya sp.

SLW-5 e  3 f t .  TOTAL = 194. 3/ml

6 .9  Pennate — 6 .9  Navicula n r. c ryptocephala

20.8  — 20.8  Chlamydomonas sp. A.

48.6  — 13*9 Trachelomonas sp. D .; 34 .7  Phacus sp. B.

34.7 — 13-9 Chroomonas n r. n o r d s te d t i i{
20 .8  Cryptomonas n r. ovata

83.3 — 76.4 Glaucoma s p . ; 6 .9  Holophrya sp .

SLW-9 @ 1 f t .  TOTAL -  145.7/ml

6 .9  Pennate — 6 .9  N itzsch ia  n r. palae

27.8  — 6 .9  Chlamydomonas sp. A .; 20.8 Golenkina
paucisp ina

20.8  — 6 .9  Phacus sp. B .; I 3 .9  P. sp . A.
6 .9  — 6 .9  Chilomonas n r. paramecium

83.3  — 53*5 Glaucoma s p . ; 27 .8  Holophrya sp.

SLW-9 e  3 f t .  TOTAL -  69.4/m l

6 .9  — 6 .9  Golenkina paucisp ina

13.9  — 13.9 Phacus sp. B.
48 .6  — 27.8  Glaucoma s p . ; 20 .8  Holophrya sp.

SLE-1 @ i  f t .  TOTAL ■= 265 . 6/m l

27.7 Pennate — 6 .9  Navicula n r. c ryp tocephala ;
20 .8  N itzsch ia  n r. palae

71.4 — 22.8  Chlamydomonas sp . A .; 13.9 G. sp . C .;
34.7  C h lo re lla  n r. v u lg a r is

6 .9  — 6 .9  O s c i l la to r ia  te n u is
76.3  — 69.4 Trachelomonas sp . D. j 6 .9  Phacus sp. B.

83.3 — 76.4  V o r t ic e l la  sp . j 6 .9  Glaucoma sp .
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6 - 1 1 - 7 4  c o n t . .

DIATOMS

CHLOROPHYTA

EUGLENOPHYTA

CILIOPHORA

DIATOMS

CHLOROPHYTA

EUGLENOPHYTA

CILIOPHORA

DIATOMS

CHLOROPHYTA

EUGLENOPHYTA

CILIOPHCRA

DIATOMS

CHLOROPHYTA

CYANOPHYTA

EUGLENOPHYTA

CILIOPHORA

DIATOMS

PLANKTON SUMMARY —  ( O r g a n is m s /m l)

SLE-1 @ l |  f t .  TOTAL = 250.0/m l

6.9 Pennate — 6 .9  N itzsch ia  n r. palae
83*3 — 27 .8  Chlamydomonas sp . A .; 20.8  C h lo re lla  

n r . v u lg a r is ;  3^*7 Golenkina paucisp ina

27.8 27 .8  Trachelomonas sp . D.

132.0 — 104.2 V o rtic e lla  s p . ; 27*8 Glaucoma sp.

SLE-5 @ -f- f t .  TOTAL = 76. 3/m l /
_ ^ V 1̂ M— _  1

6.9 Pennate — 6 .9  F r a g i l la r ia  n r. construens

6.9 — 6 .9  Chlamydomonas sp . A.
48.6  —  13*9 Trachelomonas sp . D .; 27*8 T. sp . B. 5

6 .9  Euglena sp . C.

13.9 — 13*9 V o r tic e lla  sp.

SLE-5 @ i f  f t .  TOTAL = 4 l6 .6 /a l

83.3  Pennate — 83.3  N itzsch ia  nr. palae
118.0 — 48.6  Chlamydomonas sp . A .; 27*8 C. sp. C.

3*. 7 C h lo re lla  n r. v u lg a r is ; 6 .9  C. n r. 
pyrenoidosa

138.9 ~  62 .5  Trachelomonas sp . D .; 76 .4  T. sp . B.

76.4 — 62 .5  V o r t ic e l la  s p . ; 13*9 Glaucoma sp.

SLE-8 @ |  f t .  TOTAL = 367. 8/m l

6 .9  Pennate — 6.9  N itz sch ia  n r. palae
1 7 3 .4  — 1 3 .9  Chlamydomonas s p .  A .; 20 .8  C h lo re lla

n r. v u lg a r is ;  131.8  C. n r. pyrenoidosa;
6 .9  Cosmarium sp.

20.8 ■— 20 .8  Chroococus n r. minor
76.4 — 4 8 .6  Trachelomonas sp . B . ; 27*8 Phacus sp.

B.

90.3 — 76 .4  V o r tic e lla  s p . ; 13*9 Cyclidium sp . 

SLE-8 @ l i  f t .  TOTAL * 263 . 7/m l

41.6 Pennate — 6 .9  Navicula n r. cryptocephala;
34.7  N itzsch ia  n r . palae
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1 4 8

6 -1 1 -7 4

CHLOROPHYTA

EUGLENOPHYTA

CILIOPHORA

6-28-74

DIATOMS

CHLOROPHYTA

CYANOPHYTA

EUGLENOPHYTA

MASTIGOPHORA

DIATOMS

CHLOROPHYTA

CYANOPHYTA
EUGLENOPHYTA

MASTIGOPHORA

DIATOMS
CHLOROPHYTA

CYANOPHYTA

EUGLENOPHYTA

PLANKTON SUMMARY —  (O r g a n is m s /m l)

SLE-8  @ i f  f t .  c o n t . .’. .

1041. — 34*7 Chlamydomonas sp. A .; 69.4  C h lo re lla  
n r. pyrenoidosa

48.6  «— 13.9 Trachelomonas sp . D .; 34.7 T. sp. B.

69.4  — 55*6 V o rtic e lla  s p . ; 6.9  Glaucoma s p . ;
6 .9  Holophrya sp.

SLW-1 @ 1 f t .  TOTAL =* 166. 5/m l

6 .9  Pennate — 6 .9  N itz sc h ia  n r .  p a lae
2 0 .8  C en tric  — 6 .9  C y c lo te l la  n r . m eneghiniana;

13 .9  M elo sira  n r. v a r ia n s

4 1 .7  — 13*9 A nkistrodesm us f a lc u tu s ;  2 7 .8  A. sp .

6 .9  — 6 .9  Anabaena sp .
62 .4  — 4 8 .6  Phacus sp . A .; 6 .9  Euglena sp . B . ;

6.9  E. sp . C.
27 .8  — 27 .8  Chroomonas n r . n o r d s te d t i i  

SLW-1 @ 3 f t .  TOTAL « 3 3 3 -l/m l

13.8  C en tric  — 6 .9  C y c lo te l la  n r . m eneghiniana;
6 .9  M elo sira  n r . v a r ia n s

145.7 — 83.3  Chlamydomonas sp . A .; 2 0 .8  C. sp . D .;
20.8  C h lo re lla  n r . p y reno idosa ;
13.9  A nkistrodesm us s p . ; 6 .9  P hacotus n r . 
l e n t i c u l a r i s

6 .9  — 6 .9  Anabaena sp .

132.0 — 118.1 Phacus s p . ; A.; 13.9  Euglena sp . C.

34 .7  — 34-7 Chroomonas n r .  n o r d s te d t i i

SLW-5 @ 1 f t .  TOTAL = 2 4 9 .9/m l

6 .9  C en tr ic  — 6 .9  M elo s ira  g ra n u la ta

104.1  — 4 8 .6  Chlamydomonas sp . A .; 6 .9  C. sp . C . ;
6 .9  C h lo re l la  n r . v u lg a r i s ;  4 1 .7  C. nr* 
py ren o id o sa ; 20 .8  Cosmarium sp .

20 .8  — 13.9  Chroococus n r . m inor; 6 .9  Aphanocapsa
r i v u l a r i s

104.2 — 2 7 .8  Trachelom onas sp . D .; 2 7 .3  Phacus sp .
B .; 2 7 .8  P. sp . A .; b .9  Euglena sp . B . ;
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1 4 9

6 - 2 8 - ? 4

EUGLENOPHYTA

MASTIGOPHORA

DIATOMS

CHLOROPHYTA

EUGLENOPHYTA

MASTIGOPHORA

DIATOMS

CHLOROPHYTA

EUGLENOPHYTA

MASTIGOPHCRA

CILIOPHORA

DIATOMS

CHLOROPHYTA

CYANOPHYTA
EUGLENOPHYTA

PLANKTON SUMMARY —  (O r g a n is m s /m l)

SLW-5 @ 1 f t .  c o n t . . . .

c o n t . . . .  13 .9  S. sp . C.

13*9 — 13*9 Cryptomonas n r . ovata

SLW-5 @ 3 f t .  TOTAL = 270 .6 /m l

6 .9  Pennate — 6 .9  N itz sc h ia  n r. p a lae
2 0 .8  C en tric  — 13*9 M elo s ira  g ra n u la ta ;

6 .9  M. n r . v a r ia n s

76 .3  — 20 .8  Chlamydomonas sp . A .; I 3 .9  C h loro-
gonium s p . ; 34-7 A nkistrodesm us s p . ;
6 .9  Cosmarium sp .

90 .2  — 6 .9  Trachelom onas sp . D .; 4 8 .6  Phacus sp .
A. 5 6 .9  sp . B .; 13 .9  Euglena sp . B .>
13.9 E. sp . C.

7 6 .4  — 41 .7  Chroomonas n r . n o r d s te d t i i ;
34.7 Cryptomonas n r . ovata

SLW-9 @ 1 f t .  TOTAL = 194.3 /m l

6 .9  C en tric  — 6 .9  M e lo s ira  g ra n u la ta

27-7 — 20 .8  A nkistrodesm us s p . ; 6 .9  G olenkina 
p au c isp in a

4 1 .6  — 6 .9  Trachelom onas sp . D .; 6 .9  Euglena sp . 
B .; 27-8  E. sp . C.

90 .3  — 4 1 .7  Chroomonas n r . n o r d s te d t i i ;
4 1 .7  Cryptomonas n r . o v a ta ; 6 .9  Chilomonas 
n r. paramecium

27-8 — 13-9 V o r t ic e l la  sp . B .; 13 .9  Cyclidium  sp . 

SLW-9 @ 3 f t .  TOTAL = 201 .2 /m l

13 .9  Pennate — 13*9 N itz sc h ia  n r . p a la e
13 .9  C e n tr ic  ~  13*9 M e lo s ira  n r . v a r ia n s

4 8 .5  — 6 .9  Chlamydomonas sp . A .; 6 .9  C hloro- 
gonium s p . ; 2 ? .8  A nkistrodesm us s p . ;
6 .9  Cosmarium sp .

13 .9  — 13*9 Aphanocapsa r i v u l a r i s

83*3 — 34.7  Trachelom onas sp . D .; 13*9 Phacus sp .
B .; 13*9 Euglena sp . B. 5 2 0 .8  E. sp . C.
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1 5 0

6-28-74

MASTIGOPHORA

7-12-74

DIATOMS

CHLOROPHYTA

EUGLENOPHYTA

MASTIGOPHORA

CILIOPHORA

DIATOMS

CHLOROPHYTA

CYANOPHYTA

EUGLENOPHYTA

MASTIGOPHORA

CILIOPHORA

ROTIFERA

CHLOROPHYTA

CYANOPHYTA

EUGLENOPHYTA

MASTIGOPHORA

PLANKTON SUMMARY —  ( O r g a n is m s /m l)

SLW-9 @ 3 f t .  c o n t . . . .

27 .7  — 20.8  Chroomonas n r. n o rd s te d ti i ;
6.9 Cryptomonas n r . ovata

SLE-1 @ -§■ f t .  TOTAL = 791 .6 /m l

6 .9  C e n tr ic  — 6 .9  C y c lo te l la  n r . m eneghiniana

4 1 .6  — 2 0 .8  Chlamydomonas sp . A .; 20 .8  C h lo re lla
nr. pyrenoidosa

159-8 — 9 0 .3  Trachelom onas sp . D .; 13*9 Fhacus 
sp . C . ; 55*6 E uglena n r . acus

7 6 .4  — 27 .8  Bodo sp . A. 5 4 8 .6  Chroomonas nr.
n o r d s te d t i i

506 .9  — 6 .9  V orticella  s p . ; 13-9 Holophrya s p .;
486 .1  Glaucoma sp .

SLE-1 @ f t .  TOTAL = 758. 8/m l

1 3 .9  Pennate — 13-9 Synedra u ln a
13.9  C e n tr ic  — 13*9 M elo s ira  n r . v a r ia n s

131.9  — 34.7  Chlamydomonas sp . A .; 97-2 C h lo re l la
nr. pyrenoidosa

34 .7  — 13*9 Chroococus s p . ; 2 0 .8  Anabaena sp.
62.5  — 4 8 .6  Trachelom onas sp . D .; 13*9 Phacus

sp . D.

2 0 .8  — 20 .8  Bodo sp . A.

439 .5  — 22 .8  V o r t ic e l la  s p . ; 41 6 .7  Glaucoma sp .

4 1 .6  — 6 .9  B rachionus u rc e o la r e s ;  34-7 F i l i n i a
longiseta

SLE-5 @ j  f t .  TOTAL = 7 6 4 .l/m l

6 .9  — 6 .9  Golenkina paucispina
4 1 .7  — 4 1 .7  Anabaena sp .

409 .6  — 138.9 Trachelom onas sp . D .; 159-7 Phacus 
sp . B . ; 97 .2  P. sp . A .; 6 .9  Euglena n r. 
a cu s ; 6 .9  E. sp . C.

I 67.O — 6 .9  Bodo sp. B.; 55 .9  Chroomonas nr.
n o r d s te d t i i ;  104.2 Cryptomonas n r . ovata
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151

? - 1 2 - ? 4

CILIOPHCRA

DIATOMS

CHLOROPHYTA

EUGLENOPHYTA

MASTIGOPHORA

CILIOPHCRA

DIATOMS

UNIDENTIFIED

CHLOROPHYTA

EUGLENOPHYTA

MASTIGOPHORA

SARCODINA

CILIOPHCRA

DIATOMS

UNIDENTIFIED

CHLOROPHYTA

EUGLENOPHYTA

PLANKTON SUMMARY —  ( O r g a n is m s /m l)

SLE-5 @ j  f t .  c o n t . . . .

138.9  — 138.9 Glaucoma sp .

SLE-5 @ i f  f t .  TOTAL = 666. 5/m l

13-9 P ennate  — 13*9 N avicu la  sp . B.

159.6 — 3 ^ .7  Chlamydomonas sp . A .; 34 .7  C. sp . E . ;
13 .9  C h lo re l la  n r . pyrenoidosa?
6 9 .4  A nkistrodesm us s p . ; 6 .9  G olenkina 
p a u c isp in a

83 .3  — 3 4 .7  Trachelom onas sp. A .; 41 .7  Phacus sp . 
B . ; 6 .9  Euglena sp . C.

326.4  — 4 8 .6  Bodo sp . A .; 27 .8  B. sp . B .;
104.2 Chroomonas n r. n o r d s te d t i i ;
145.8 Cryptomonas n r. o vata

76 .4  — 2 0 .8  Holophrya s p . ; 62.5  Glaucoma sp .

SLE-8 @ 7 f t .  TOTAL = 367. 9/ml

13 .9  P ennate  — 13*9 N itz sc h ia  n r . pa lae
2 7 . 8  C e n tr ic  — 27-8 S tephanodiscus n r . i n v i s i t a t u s

4 1 .7  — 4 1 .7  sp h e re s , l i g h t  c o lo re d , g ra n u la r
s u r f a c e ,  d ark  sp o t

4 8 .5  — 2 0 .8  Chlamydomonas sp. A .; 20 .3  C h lo re l la
n r .  p y reno idosa ; 6 .9  G olenkina p a u c isp in a

69 .4  — 2 7 .8  Trachelom onas sp . D . ; 3^*7 Phacus
sp . B .; 6 .9  E uglena n r . acus

104.2 — 5 5 .6  Chroomonas n r . n o r d s te d t i i ;
4 8 .6  Cryptomonas n r . ovata

20 .8  — 2 0 .8  Trim astigam oeba sp .

4 1 .6  — 2 0 .8  V o r t ic e l la  s p . ; 6 .9  Cyclidium  s p . ;
3 4 .7  Glaucoma sp .

SLE-8 @ i f  f t .  TOTAL = 388. 8/m l

2 0 .8  C e n tr ic  — 2 0 .8  S tephanod iscus n r. i n v i s i t a t u s

69 .4  — 6 9 .4  sp h e re s , l i g h t  c o lo re d , g ra n u la r
s u r f a c e ,  d a rk  sp o t

55 .6  — 5 5 .6  Chlamydomonas sp . A.

90 .3  — 6 2 .5  Trachelom onas sp . D . ; 27 .8  Phacus 
sp . B.
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1 5 2

7-12-74

MASTIGOPHORA

SARGODINA 

CILIOPHORA

7-19-7**

DIATOMS

CHLCROPKYTA

CYANOPHYTA

MASTIGOPHORA

CILIOPHORA

DIATOMS

CHLOROPHYTA

CYANOPHYTA

EUGLENOPHYTA

MASTIGOPHCRA

CILIOPHORA

PLANKTON SUMMARY —  (O r g a n is m s /m l)

S L E -8  @ !-§• f t .  c o n t . . . .

131.9 — 6 .9  Bodo sp . A .; 6 9 .4  Chroomonas n r.
n o r d s te d t i i ;  55*6 Cryptomonas n r . o v a ta

13-9 — 13*9 Trim astigam oeba sp .

76 .3  — 2 0 .8  V o r t ic e l la  s p . ; 20 .8  Cyclidium  s p . ;
6 .9  Holophrya s p . ; 2 7 . 8  Glaucoma sp .

SLW-1 © !-§- f t .  TOTAL « ? 5 0 . 0 / m l

27 .8  Pennate  — 27*8 N itz sc h ia  n r . p a lae
34.7  C e n tr ic  — 27*8 M elosira  n r. v a r ia n s ;

6 .9  M. g ra n u la ta

381.9 — 55*8 Chlamydomonas sp . A .; 319*4 C h lo re lla
n r . py reno idosa; 6 .9  A nkistrodesm us f a l ­
c u tu s

264.0 — 55 .6  Chroococus n r . m inor; 13*9 C. d i s ­
p e rsu s ; 3^ .7  Aphanacapsa r i v u l a r i s ;
4 1 .7  N ic ro c y s tis  ae ru g in o sa ; 118.5  Ana­
baena c o n s t r i c ta

34.7  — 13-9 Bodo sp . B. 5 6 .9  Chroomonas n r .
n o r d s te d t i i ;  13*9 Cryptomonas n r . ova ta

6 .9  — 6 .9  Glaucoma sp .

SLW-1 @ 3 f t .  TOTAL = 465.1 /m l

6 .9  P ennate  — 6 .9  N itz sc h ia  n r . p a lae
4 1 .7  C e n tr ic  -4  4 1 .7  M elo s ira  n r. v a r ia n s

263.9  — 2 0 .8  Chlamydomonas sp . A .; 173*8 C h lo re lla
n r . py reno idosa ; 2 7 .8  A nkistrodesm us f a l ­
c u tu s ; 4 1 .7  A. sp .

131.9 — 27 .8  Chroococus n r .  minor; 6 .9  C. d i s ­
p e rsu s ; 20 .8  Aphanacapsa r i v u l a r i s ;
13 .9  M ic ro cy s tis  a e ru g in o sa ; 62 .5  Ana­
baena c o n s t r i c ta

6 .9  — 6 .9  Trachelomonas sp . D.

6 .9  — 6 .9  Cryptomonas n r . ovata

6 .9  — 6 .9  C yclidium  sp .
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1 5 3

7 - 1 9 - 7 4  c o n t .

DIATOMS

CHLCROPHYTA

CYANOPHYTA
*

MASTIGOPHORA
CILIOPHORA

DIATOMS

CHLOROPHYTA

CYANOPHYTA

EUGLENOPHYTA

MASTIGOPHCRA

SARCODINA

CILIOPHCRA

DIATOMS

CHLOROPHYTA

CYANOPHYTA

PLANKTON SUMMARY —  ( O r g a n is m s /m l)

. SLW-5 @ ' l |-  f t .  TOTAL = 8 8 8 . 9 /m l

20.8 Pennate — 20.8  N itzsch ia  n r. palae
27.8 C en tric  — 27*8 M elosira n r. v a rian s

604.2 — 55.6  Chlamydomonas sp . A .; 222.2 C h lo re lla
n r. pyrenoidosa; 34*7 Chlamydomonas sp . E . ;
13 .9  Ankistrodesmus fa lc u tu s ;  277*8 A .-sp .

208.3 — 27.8  Chroococus n r. minor; 13-9 Aphana­
capsa r iv u l a r i s ;  20 .8  N ic ro cy stis  aeru ­
g in o sa ; 145.8 Anabaena c o n s tr ic ta

13 .9  — 13.9 Cryptomonas n r. ovata

13 .9  — I 3 .9  V o rtic e lla  sp.

SLW-5 @ 3 f t .  TOTAL = 971.8/m l

1 3 .9  Pennate — 13*9 N itz sc h ia  n r . p a la e
2 7 .7  C e n tr ic  — 6 .9  S tephanod iscus n r . i n v i s i t a t u s ;

6 .9  M e lo s ira  g ra n u la ta ;  13*9 M. n r. 
v a r ia n s

611.0 — 2 0 .8  Chlamydomonas sp . A. 5 312*5 C h lo re l la
n r . py reno idosa ; 20 .8  A nkistrodesm us f a l ­
c u tu s ;  256.9  A. sp .

284.7 — 1 3 .9  Chroococus n r . m inor; 6 .9  C. d i s ­
p e rsu s ; 2 0 .8  Aphanacapsa r i v u l a r i s ;
2 7 .8  M ic ro c y s tis  a e ru g in o sa ; 215*3 Ana­
baena c o n s t r i c ta

6 .9  — 6 .9  Trachelom onas sp . E.

13 .8  — 6 .9  Cryptomonas n r . o v a ta ; 6 .9  Chilomonas
n r .  paramecium

6 .9  — 6 .9  Trim astigam oeba sp .

6 .9  — 6 .9  V o r t ic e l la  sp .

SLW-9 @ l i  f t .  TOTAL * 360.9/m l

6 .9  P ennate  — 6 .9  N itz sc h ia  n r . p a lae
27 .8  C e n tr ic  — 2 7 .8  M elo sira  n r . v a r ia n s

125.0 — 2 7 .8  Chlamydomonas sp  E . ; 97*2 C h lo re lla
n r .  pyreno idosa

125.1 — 4 1 .7  Chroococus n r . m inor; I 3 .9  C. d i s ­
p e rsu s ; 2 7 .8  Aphanacapsa r i v u l a r i s ;

4 1 .7  N ic ro c y s tis  ae ru g in o sa

R eproduced with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



7 - 1 9 - 7 4

EUGLENOPHYTA
MASTIGOPHCRA

SARCODINA
CILIOPHORA

DIATOMS

CHLCROPHYTA

CYANOPHYTA

EUGLENOPHYTA
MASTIGOPHORA
SARCODINA

7-26-74

DIATOMS

CHLOROPHYTA

EUGLENOPHYTA

PYRROPHYTA
MASTIGOPHORA

SARCODINA
CILIOPHORA

154

PLANKTON SUMMARY —  (O r g a n is m s /m l)

SLW-9 @ l i  f t .  c o n t . . . .

1 3 .8  — 6 .9  Trachelom onas sp . D .; 6 .9  Euglena sp . C.

34 .6  — 6 .9  Bodo sp . A .; 20 .8  Cryptomonas n r . o v a ta ;
6 .9  Chilomonas n r .  paramecium

6 .9  — 6 .9  T rim astigam oeba sp .

20 .8  — 13*9 V o r t ic e l la  s p . ; 6 .9  Glaucoma sp .

SLW-9 @ 3 f t .  TOTAL = 3 6 l.0 /m l

6 .9  Pennate — 6 .9  N itz s c h ia  n r . p a la e
4 8 .6  C e n tr ic  — 34-7 N e lo s ira  n r. v a r ia n s ;

13*9 M. g ra n u la ta

131.9 — 6 .9  Chlamydomonas sp . C . ; 104.2 C h lo re lla
n r . p y ren o id o sa ; 13*9 A nkistrodesm us f a l ­
c u tu s ; 6 .9  A. sp .

138.9 — 55*6 Chroococus n r . m inor; 13-9 C. d i s ­
p e rsu s ; 34.7 Aphanacapsa r i v u l a r i s ;
34 .7  M ic ro c y s tis  ae ru g in o sa

13*9 — 1 3 '9  Euglena sp . C.

6 .9  — 6 .9  Cryptomonas n r . ovata

13.9  — 13.9  Trim astigam oeba sp.

SLE-1 @ |  f t .  TOTAL = 8 1 2 .2/m l

27.7 C en tric  — 20.8 Stephanodiscus n r. in v is i ta tu s ;
6.9  C y c lo te lla  n r. meneghiniana

138.7 — 69.4  Chlamydomonas sp. A .; 6 .9  C h lo re lla
n r. pyrenoidosa; 34.7 Ankistrodesmus f a l ­
cu tu s ; 6 .9  A. s p . ; 6.9 K irc h n e rie lla  nr. 
lu n a r is ;  13-9 Golenkina paucisp ina

27.7 — 6 .9  Trachelomonas sp. D .; 13-9 Phacus sp.
B .; 6 .9  Euglena sp . C.

41 .7  — 41 ,7  Gymnodinium sp.

277.8  — 13.9  Bodo sp. A .; 55.6  Chroomonas nr.
n o rd s te d ti i ;  208.3 Cryptomonas n r. ovata

20.8 — 20.8 Trimastigamoeba sp.
277.8 — 131.9 V o r tic e lla  s p . ; 41.7  Glaucoma s p . ;

48.6  Holophrya sp..; 55-6 Euplotes sp.
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7 - 2 6 - 7 4  c o n t .

DIATOMS

CHLOROPHYTA

CYANOPHYTA
EUGLENOPHYTA

PYRROPHYTA
MASTIGOPHORA

SARCODINA
CILIOPHORA

ROTIFERA

DIATOMS

CHLOROPHYTA

CYANOPHYTA

EUGLENOPHYTA

PYRROPHYTA
MASTIGOPHORA

SARCODINA
CILIOPHORA

PLANKTON SUMMARY —  ( O r g a n is m s /m l)

. S L E -1  @ i f  f t .  TOTAL =  8 8 8 . 6 / m l

2 7 .5 C en tric  — 13*9 Stephanodiscus n r. in v is i ta tu s ;
13*9 C y c lo te lla  nr. meneghiniana

145.8 — 55 .6  Chlamydomonas sp. A.; 6 .9  C h lo re lla
n r. v u lg a r is ;  27 .8  C. n r. pyrenoidosa;
48 .6  Ankistrodesmus fa lc u tu s ;  6 . 9  A. s p . ;
27.8  X irc h n e r ie lla  n r. lu n a r is

27 .8  — ;3*9 S p iru lin a  la x a ; 13*9 Anabaena sp.

62.4 — 6 .9  Trachelomonas sp. D .; 2 0 .S Phacus sp.
B .; 13.9 P. long icauda; 20.8 Euglena sp. C.

48.6  — 48.6  Gymnodinium sp.

236 .O — 13.9  Bodo sp. B .; 6 .9  Chroomonas nr.
n o rd s te d t i i ;  194.4 Cryptomonas n r. ovata;
20.8 Chilomonas n r. paramecium

27.8 — 27.3 Trimastigamoeba sp.

298.5 — 173.6 V o rtic e lla  s p . ; 69*4 Glaucoma sp. ;
20.8 Holophrya s p . ; 3^*7 E uplo tes sp.

13.9  — 13*9 Syncheta sp.

SLE-5 @ 2 f t .  TOTAL = 978.8/m l

13 .8  Centric — 6 .9  C yclotella nr. meneghiniana;
6 .9  C. nr. michiganiana

124.9  — 2 0 .8  Chlamydomonas sp. A.; 13«9 C. sp. D.;
4 8 .6  Ankistrodesmus falcutus; 6 .9  A. s p .; 
27-8 Kirchneriella nr. lunaris; 6 .9  Scene­
desmus nr. abundans

166.7 — 27 .8  Chroococus nr. minor; 133.9 Anabaena 
sp.

166.6 — 4 8 .6  Trachelomonas sp. A .; 111.1 Phacus 
sp. B .; 6 .9  P. longicauda

27.8  — 27 .8  Gymnodinium sp.
368.0  — 69 .4  Chroomonas nr. nordstedtii;

298 .6  Cryptomonas nr. ovata
6 .9  — 6 .9  Trimastigamoeba sp.
104.1 — 104.1  Glaucoma sp.
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7 - 2 6 - 7 4  c o n t .

DIATOMS

CHLOROPHYTA

CYANOPHYTA

EUGLENOPHYTA
PYRROPHYTA
MASTIGOPHORA

SARCODINA
CILIOPHORA

DIATOMS

UNIDENTIFIED

CHLOROPHYTA

CYANOPHYTA
EUGLENOPHYTA

PYRROPHYTA
MASTIGOPHORA

SARCODINA
CILIOPHORA

PLANKTON SUMMARY —  ( O r g a n is m s /m l)

. S L E -5  @ I f  f t .  TOTAL =  7 2 8 . 8 / m l

2 0 .8  Pennate  — 2 0 .8  N avicu la  sp . B.
6 .9  C e n tr ic  — 6 .9  C y c lo te l la  n r . m ich igan iana

124.9  — 62.5  Chlamydomonas sp . A .; 48 .6  A n k is tro ­
desmus f a lc u tu s ;  6 .9  Scenedesmus n r. 
ahundans; 6-9  Cosmarium sp.

55*5 — 6-9 Chroococus n r. m inor; 6 .9  Chlorococcum 
hum icola; 4 1 .7  Anabaena sp.

62 .5  — 62 .5  Phacus sp .

13-9 — 13*9 Gymnodinium sp.

374.9  — 69 .4  Chroomonas n r . n o r d s te d t i i ;
298 .6  Cryptomonas n r. o v a ta ; 6 .9  C h ilo -  
monas n r . paramecium

2 0 .8  — 20 .8  Trim astigam oeba sp .

4 8 .6  — 13*9 V o r t ic e l la  s p . ; 3 4 .?  Glaucoma sp .

SLE-8 @ 10 inches TOTAL = 1187-1

13-8 C en tric  — 6-9 Stephanodiscus n r. in v is i ta tu s ;
6 .9  C y c lo te lla  n r. m ichiganiana

13 .9  — 13-9 sp h eres , l ig h t  co lo red , g ran u la r
su rfa ce , dark  spot

166.7—  48.-6 C h lo re lla  n r. v u lg a r is ;  55-6 Ankis­
trodesmus fa lc u tu s ;  13«9 A. convulu tus; 
27-8 K irc h n e rie lla  n r. lu n a r is ;  6 .9  Scene­
desmus n r. abundans; 13-9 S. nr. q u ad ri­
cauda v a r. parvus

76 .4  — 76.4  Anabaena sp.

249.9 — 34-7 Trachelomonas sp. A.; 83-3 T - sp. D .;
41 .7  Phacus sp. B . ; 27.8 P. sp . C .;
20.8 P. longicauda; 20.8 Euglena sp. C .;
20.8 E. n r. acus

97 .2  — 97.2  Gymnodinium sp.

437.5  — 145.8 Chroomonas n r. n o rd s te d ti i ;
291-7 Cryptomonas n r. ovata

76 .4  — 76.4  Trimastigamoeba sp.

55 .3  — 5 5 .3  Glaucoma sp.
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1 5 7

7-26-7**- cont. 

DIATOMS

UNIDENTIFIED

GKLOROPHYTA

CYANOPHYTA
EUGLENOPHYTA

PYRROPHYTA
MASTIGOPHORA

SARCODINA
CILIOPHORA

8-2-7**- 

DIATOMS

CHLOROPHYTA

CYANOPHYTA

EUGLENOPHYTA
PYRROPHYTA
MASTIGOPHORA
SARCODINA
CILIOPHORA

DIATOMS

PLANKTON SUMMARY —  (O r g a n is m s /m l)

. S L E -8  @ I t  f t .  TOTAL =  1 2 5 6 .8 /m l

6 .9  Pennate — 6 .9  Nitzschia nr. palae
6 .9  C e n tr ic  — 6 .9  C y c lo te l la  n r . m eneghiniana

62.5 — 62.5  sp h e re s , l i g h t  c o lo re d , g ra n u la r  
s u r fa c e ,  d a rk  sp o t

*1-8 .6  — 6 .9  Chlamydomonas sp . D .; 27*8 A n k is tro ­
desmus f a lc u tu s ;  13-9 K irc h n e r ie l la  n r . 
lu n a r i s

13 .9  — 13 .9  Anabaena sp.
10**-.2 — 55-6 Trachelom onas sp . D. ; 6 .9  T. sp . B. ; 

13-9 Phacus sp . 3 . ;  13-9 P. lo ng icauda;
I 3 .9  E uglena sp . C.

20.8 — 20.8  Gymnodinium sp.
909.7 — 250.0  Chroomonas n r . n o r d s te d t i i ;

659*7 Cryptomonas n r. o vata

13 .9  — 13*9 Trim astigam oeba sp .

69.** — 69 .**- Glaucoma sp.

SLW-1 @ i f  f t .  TOTAL = 722.2/m l

20.8 Pennate — 20 .8  N itzsch ia  nr. palae 
76.**- C en tric  — 55*7 M elosira n r. v a rian s ;

20 .7  M. g ran u la ta

305.6  — 27*8 Chlamydomonas sp. A.; 3**-.7 C. sp. E . ;
111.1 C h lo re lla  n r. v u lg a r is ;  10**-.2 C. nr.
pyrenoidosa; 13*9 C losterium  sp. B. ;
13.9 O ocystis nr. e l l i p t i c a  v a r. minor

10**-. 1 — 13.9 Aphanacapsa r iv u l a r i s ;  83-3 Micro­
c y s t is  aerug inosa; 6 .9  Anabaena sp.

I$ .6  — **-8.6 Trachelomonas sp. D.
1 3 . 9  —  1 3 . 9  Gymnodinium sp.

1 3 . 9  —  1 3 . 9  Chilomonas nr. paramecium

1 3 . 9  —  1 3 . 9  Trimastigamoeba sp.

125.0 — 10**-.2 V o r t ic e l la  s p . ; 20.8 Glaucoma sp.

SLW-1 @ 3 f t .  TOTAL = 569 . 1/ml

6 .9  Pennate — 6 .9  Nitzschia nr. palae
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8-2-74 

DIATOMS cont

CHLOROPHYTA

CYANOPHYTA

EUGLENOPHYTA

SARCODINA

CILIOPHORA

DIATOMS

CHLCROPHYTA

CYANOPHYTA

EUGLENOPHYTA

MASTIGOPHORA

SARCODINA

CILIOPHORA

DIATOMS

CHLOROPHYTA

PLANKTON SUMMARY —  (O r g a n is m s /r a l)

SLW-1 @ 3  f t .  c o n t . . . .

. . .  62.5 C e n tr ic  — 3^*7 M elo sira  n r . v a r ia n s ;
27-8 M. • g ra n u la ta

374.9 — 20 .8  Chlamydomonas sp . A .; I 3 .9  C. sp . C .;
27*8 C. sp . D .; 215*3 C h lo re lla  n r . v u l­
g a r i s ;  6 9 .4  C. n r. py reno idosa;
20 .8  A nkistrodesm us f a lc u tu s ;  6 .9  A. sp .

48 .6  — 6 .9  Aphanacapsa r i v u l a r i s ;  41 .7  M icro­
c y s t i s  ae ru g in o sa

27.7  — 20 .8  Trachelom onas sp . D .; 6 .9  Euglena
sp . A.

6 .9  — 6 .9  Trim astigam oeba sp .

41 .6  — 27*8 V o r t ic e l la  s p . ; 6 .9  Cyclidium s p . ;
6 .9  Glaucoma sp .

SLW-5 @ I t  f t .  TOTAL -  388. 6/ml

6 .9  Pennate — 6 .9  Nitzschia nr. palae
34.7  Centric — 6 .9  Melosira granulata;

27*8 M. nr. varians
236. I  — 13*9 Chlamydomonas sp. A. ; 159*7 Chlorella 

nr. vulgaris; 55*6 C. nr. pyrenoidosa;
13 .9  Ankistrodesmus s p .; 6 .9  Scenedesmus 
nr. incrassatulus

34.7 — 34 .7  Microcystis aeruginosa
13.8  — 6 .9  Trachelomonas sp. D . ; 6 .9  Phacus sp. C.
6.9  — 6 .9  Bodo sp. 3 .

6 .9  — 6 .9  Trimastigamoeba sp.
48 .6  — 27*8 V orticella  s p .; 20 .8  Glaucoma sp.

SLW-5 @ 3 f t .  TOTAL = 668. 7/m l

41.7 Pennate — 41 .7  N itz sch ia  nr. palae
62.5 C en tric  — 6 .9  Stephanodiscus nr. in v is a ta tu s ;

27*8 M elosira g ran u la ta ;
27*8 M. n r. v a rian s

446.5 — 20.8 Chlamydomonas sp. A .; 3^*7 C. sp. D .;
286.8 C h lo re lla  nr. v u lg a r is ;  55*6 C. n r. 
pyrenoidosa; 13-9 Ankistrodesmus fa lc u tu s ;
27.8 A. s p . ; 6 .9  Scenedesmus n r. in c ra ssa ­
tu lu s
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8 - 2 - 7 4

CYANOPHYTA

MASTIGOPHORA

CILIOPHORA

DIATOMS

CHLOROPHYTA

CYANOPHYTA

CILIOPHORA

DIATOMS

CHLOROPHYTA

CYANOPHYTA

CILIOPHORA

8-9-74

DIATOMS

UNIDENTIFIED

PLANKTON SUMMARY —  ( O r g a n is m s /m l)

SLW-5 @ 3  c o n t . . . .

76 .4  — I 3 .9  Aphanacapsa r i v u l a r i s ;  55*6 M icro­
c y stis  aeruginosa; 6.9 Anabaena sp.

20.8  — 6 .9  Chroomonas n r . n o r d s te d t i i ;
13 .9  Cryptomonas n r. ovata

20 .8  — 2 0 .8  V o r t ic e l la  sp .

SLW-9 ®  l j  f t .  TOTAL -  646.2/m l

111.1 Pennate  — 111.1 N itz sc h ia  n r . pa lae
69 .4  C en tric  — 6 .9  C y c lo te l la  n r . m eneghiniana;

4 1 .7  M elo sira  n r . v a r ia n s ;
2 0 .7  M. g ra n u la ta

389.4  — 5 5 .6  Chlamydomonas sp. A. ; 139*4 C h lo re lla
n r . v u lg a r is ;  194 .4  C. n r . pyreno idosa

55*5 — 2 0 .8  Chroococus n r . m inor; 6 .9  Aphanacapsa 
r i v u l a r i s ;  13*9 M ic ro cy s tis  a e ru g in o sa ;
13»9 Anabaena sp .

20 .8  — 13*9 V o r t ic e l la  s p . ; 6 .9  Glaucoma sp.

SLW-9 @ 3 f t .  TOTAL = 812.4 /m l

69 .4  Pennate — 62.5  N itz sc h ia  n r. p a la e ;
6 .9  F r a g i l a r i s  n r . co n s tru en s

20 .8  C en tric  — 6 .9  M elo s ira  n r. v a r ia n s ;
13*9 M. g ra n u la ta

479*1 — 20 .8  Chlamydomonas sp. A .; 2 0 .8  C. sp . D . ;
333*3 C h lo re lla  n r . v u lg a r is ;  104.2 C. n r. 
pyreno idosa

152.8 — 27*8 Chroococus n r . m inor; 113.1 M icro­
c y s t i s  ae ru g in o sa ; 6 .9  Anabaena sp.

90 .3  — 55*6 V o r t ic e l la  s p . ; 13*9 Cyclidium  s p . ;
20 .8  Glaucoma sp .

SLE-1 @ \  f t .  TOTAL = 3076 .5 /ml

I 3 .9  Pennate — 13*9 N itz sch ia  n r. pa lae
229.2 C en tric  — 229*2 Stephanodiscus n r. in v is a -  

ta tu s

55*6 — 55 .6  spheres, l i g h t  co lo red , g ranu lar 
su rfa c e , dark spo t
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8 -9 -7 4

CHLOROPHYTA

CYANOPHYTA

EUGLENOPHYTA

MASTIGOPHORA

SARCODINA

CILIOPHORA

DIATOMS

UNIDENTIFIED

CHLOROPHYTA

CYANOPHYTA

EUGLENOPHYTA

MASTIGOPHORA

SARCODINA

RCTIFERA

DIATOMS

PLANKTON SUMMARY —  ( O r g a n is m s /m l)

S L E -1  @ f- f t .  c o n t . . . .

895*8 — 243*0 Chlamydomonas sp . A .; 104.2 C h lo re l­
l a  n r .  v u lg a r i s ;  104.2 A nkistrodesm us 
f a lc u tu s ;  138*9 A. s p . ; 69 .4  K ir c h n e r ie l la  
n r .  l u n a r i s ;  4 8 .6  Scenedesmus n r. abundans;
9 0 .3  S. n r .  q u ad ricau d a  v a r . parvus;
90 .3  S. n r . i n c r a s s a tu lu s ; 6 .9  A ctinastrum  
n r . H a n tz sc h ii

138.9 — 111.1  Chroococus n r . m inor; 2 ? .8  Anabaena
s p . '

152.3 — 34 .7  Trachelom onas sp . D . ; 27*8 Phacus sp .
B . ; 9 0 .3  E uglena sp . C.

1298.6 — 215 .3  Hodo sp . A .; 152.8 Chroomonas n r.
n o r d s te d t i i ;  930.5  Cryptomonas n r. o v a ta

138.9 — 138.9  T rim astigam oeba sp .

97 .2  — 34.7  V o r t ic e l la  s p . ; 62 .5  Glaucoma sp .

SLE-1 @ 1^ f t .  TOTAL = 2212.2/m l

203.3  C e n tr ic  — 201 .4  S tephanod iscus n r . in v is a -
t a t u s ;  6 -9  C y c lo te l la  n r . mene­
g h in ia n a

62.5  — 62.5  s p h e re s , l i g h t  c o lo re d , g ra n u la r  
s u r f a c e ,  d a rk  sp o t

520 .9  — 138 .9  Chlamydomonas sp . A .; 111.1  A nkis­
trodesm us f a l c u tu s ;  152.8 A. s p . ;
2 7 .8  Scenedesmus n r . abundans; 55 .6  S. n r . 
q u ad ricau d a  v a r .  parv u s; 13*9 C loste rium  
sp . B .; 2 0 .8  G olenkina p au c isp in a

7 6 .4  — 7 6 .4  Chlorococcum hum icola

104.2 — 55*6 Trachelom onas sp . D . ; 13 .9  Phacus
lo n g ic a u d a ; 3 4 .7  P* sp . B.

1173.6 — 180 .6  Bodo sp . A .; 173*8 Chroomonas n r .
n o r d s te d t i i ;  819*4 Cryptomonas n r . o v a ta

6 .9  — 6 .9  T rim astigam oeba sp .

6 .9  — 6 .9  B rach ionus u rc e o la re s

SLE-5 @ |  f t .  TOTAL = 1284.5/m l

6.9  Pennate — 6 .9  N itz sch ia  n r. palae
173.6 C en tric  — 173*6 Stephanodiscus n r. in v is a ta -
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8 - 9 - 7 4

DIATOMS cont.

UNIDENTIFIED

CHLOROPHYTA

CYANOPHYTA

EUGLENOPHYTA

PYRROPHYTA
KASTIGOPHORA

SARCODINA

CILIOPHORA

DIATOMS

UNIDENTIFIED

CHLOROPHYTA

CYANOPHYTA

PLANKTON SUMMARY —  (O r g a n is m s /m l)

S L E -5  © I  f t .  c o n t . . . .

t u s ;  27 .8  C y c lo te l la  n r . mene- 
g h in ian a

125.0  — 125 .0  sp h e re s , l i g h t  c o lo re d , g ra n u la r
s u r fa c e ,  d a rk  sp o t

2020.8 — 222 .2  Chlamydomonas sp . A .; 9O.3  C h lo re l-  
l a  n r . v u lg a r i s ;  131*9 A nkistrodesm us 
f a lc u tu s ;  493.1  A. s p . ; 569.4  K irch - 
n e r i e l l a  n r .  l u n a r i s ;  145-8 S cenedes- 
mus n r . a tu n d an s; 90 .3  S. n r . q u a d r i-  
cauda v a r . parvus; I 87 .5  S. n r . in c r a s -  
s a tu lu s ;  4 8 .6  G olenkina p au c isp in a ;
4 1 .7  Phacotus n r .  l e n t i c u l a r i s

118.0 — 34 .7  Ghroococus n r . m inor; 83-3 C hloro-
coccum hum icola

319.4  — 90 .3  Trachelom onas sp . D . ; 145-8 Fhacus
sp . B . ; 48 .6  Euglena sp . C . ; 34*7 E. n r .
acus

62 .5  — 62.5  Gymnodinium sp .

826 .4  — 4 1 .7  Bodo sp . A .; 131*9 Chroomonas n r .
n o r d s te d t i i ;  541* 7 Cryptomonas n r. o v a ta ;
111 .1  Chilomonas n r . paramecium

236.1  — 236. I  Trim astigam oeba sp .

236.1  — 27*3 V o r t ic e l la  s p . ; 208 .3  Glaucoma sp .

SLE-8 @ j  f t .  TOTAL = 5499. 7/m l

27*8 Pennate — 27*8 N itz sch ia  n r. palae
243*0 C en tric  — 243*0 Stephanodiscus n r. in v is a -  

ta tu s

76.4  — 76.4  sp h eres , l ig h t  co lo red , g ran u la r 
su rfa c e , dark spot

1569.3 — 270.8 Chlamydomonas sp. A. 5 652.7 C h lo re l- 
l a  n r . v u lg a r is ;  152.8  Ankistrodesmus 
fa lc u tu s ;  187*5 A. s p . ; 145*8 K irch n eri- 
e l l a  n r. lu n a r is ;  90*3 Scenedesmus n r. 
in c ra s s a tu lu s ; 34.7 Golenkina paucisp ina;
34 .7  Phacotus n r. l e n t i c u la r i s

90.2 — 20.8  Chroococus n r. minor; 69.4 S p iru lin a  
n r. lax a
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8 - 9 - 7 4

EUGLENOPHYTA

MASTIGOPHQRA

SARCODINA
CILIOPHQRA

RCTIFERA

DIATOMS

UNIDENTIFIED

CHLOROPHYTA

CYANOPHYTA

EUGLENOPHYTA

MASTIGOPHQRA

SARCODINA
CILIOPHORA

8-15-74

DIATOMS

PLANKTON SUMMARY —  (O r g a n is m s /m l)

S L E -8  @ f  f t .  c o n t . . . .

527.8  — 48 .6  Trachelom onas sp . D .5 375.0  Phacus
sp . B . ; 2 7 .8  P. sp. C . ; 7 6 .4  P. lo n g i-  
cauda

2125.1 — 215.3 Bodo sp . A .; 326.4  Chroomonas n r. 
n o r d s te d t i i ;  1277*8 Cryptomonas n r. 
o v a ta ; 305*8 Chilomonas n r . paramecium

229*1 — 229.1  T rim astigam oeha sp .

590 .2  — 83*3 V o r t ic e l la  s p . ; 159-7 Cyclidium  s p . ;
347.2 Glaucoma sp .

20 .8  — 20 .8  B rachionus u rc e o la re s  

SLE-8 @ i f  f t .  TOTAL = 5428. 5/m l

138.9 Pennate — 138.9  N itz sc h ia  n r . p a lae
868.0 C e n tr ic  — 798.6  S tephanod iscus n r .  in v is a -

t a t u s ;  69-4 C y c lo te l la  n r . mene- 
g h in ian a

34.7  — 34.7  sp h e re s , l i g h t  c o lo re d , g ra n u la r  
s u r fa c e ,  d a rk  sp o t

2317*4 — 777*7 Chlamydomonas sp . A .; 177-2 C h lo r- 
e l l a  n r . v u lg a r i s ;  27-8 A nkistrodesm us 
n r. f a lc u tu s ;  173*6 A. s p . ; 3^*7 K irch - 
n e r i e l l a  n r . l u n a r i s ;  201 .4  Scenedesmus 
n r. abundans; 3^*7 S. n r . quadricauda 
v a r . p a rv u s; 4 8 .6  S. n r . in c r a s s a tu lu s ;
4 1 .7  G olenkina p au c isp in a

173.6 — 76.4  Chroococus n r. m inor; 97*2 Anabaena 
sp.

138.9 — 62.5 Trachelom onas sp . D .; 7 6 .4  Phacus
sp . B.

I 368. I  — 388.9 Chroomonas n r . n o r d s te d t i i ;
798.0 Cryptomonas n r . o v a ta ; 180.6 C h ilo ­
monas n r . paramecium

312.5 — 312.5 Trim astigam oeha sp .

7 6 .4  — 7 6 .4  Glaucoma sp .

SLW-1 @ i f  f t .  TOTAL = 1124.8/m l

222.2  C e n tr ic  — 13*9 C y c lo te l la  ne. m eneghiniana;
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8-15-7**

DIATOMS c o n t. 

CHLOROPHYTA

CYANOPHYTA

CILIOPHQRA

DIATOMS

CHLOROPHYTA

CYANOPHYTA

MASTIGOPHQRA

CILIOPHQRA

DIATOMS

CHLOROPHYTA

CYANOPHYTA

EUGLENOPHYTA

PLANKTON SUMMARY —  ( O r g a n is m s /m l)

SL V -1  @ T§- f t .  c o n t . . . .

83*3 M elo s ira  g ra n u la ta ;
125.0 M. n r . v a r ia n s

722.1 — 138.7  Chlamydomonas sp . A .; 166.7 C h lo r- 
e l l a  n r. v u lg a r i s ;  *+16.7 C. n r . p y ren o i-  
dosa

173.6 — 55*6 Chroococus n r . m inor; 6 .9  C. d i s -  
p e rsu s ; 20 .8  Aphanocapsa r i v u l a r i s ;
2 7 .8  M ic ro cy s tis  a e ru g in o sa ; 3***? A phani- 
zomenon f lo s -a q u a e ; 13-9 Anabaena sp . 5
13 .9  O s c i l l a to r ia  n r .  lim osa

6 .9  — 6 .9  V o r t ic e l la  sp.

SLW-1 @ 3 f t .  TOTAL = 1027.6/m l

326.3  C en tr ic  — 6 .9  C y c lo te l la  n r. m eneghiniana;
166.7 M elo s ira  g ra n u la ta ;
152.7 M. n r . v a r ia n s

548 .6  — 90 .3  Chlamydomonas sp . A .; 104.2  C h lo re lla  
n r . v u lg a r i s ;  354.1 C. n r. pyreno idosa

118.0  — 20 .8  Chroococus n r . m inor; 13-9 Aphano­
capsa  r i v u l a r i s ;  6 .9  M ic ro cy s tis  ae ru ­
g in o sa ; 62 .5  Aphanizomenon f lo s -a q u a e ;
I 3 .9  Anabaena sp .

2 0 .8  — 6 .9  Cryptomonas n r . o v a ta ; 13*9 Chilomonas
n r. paramecium

13 .9  — I 3 .9  V o r t ic e l la  sp.

SLtf-5 @ l j  f t .  TOTAL = 1201.0/m l

250 .0  C en tr ic  — 97.2  M elo sira  g ra n u la ta ;
152.8  M. n r .  v a r ia n s

6^2 .8  — 69 .4  Chlamydomonas sp . A .; 90 .3  C h lo re lla ' 
n r . v u lg a r i s ;  430 .6  C. n r. py reno idosa ;
I 3 .9  Chlamydomonas sp . D .; 27 .8  C. sp . E . ;
20 .8  A nkistrodesm us f a lc u tu s

187.2  — 20 .8  Chroococus n r . m inor; 6 .9  C. n r.
d is p e rs u s ;  2 ? .8  Aphanocapsa r i v u l a r i s ;
9 0 .0  Aphanizomenon f lo s -a q u a e ; 13*9 
Anabaena s p . ; 27 .8  O s c i l l a to r i s  n r . 
lim osa

83 .3  — 83 .3  Euglena sp . B . ;
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8 - 1 5 - 7 4

CILIOPKORA

DIATOMS

CHLOROPHYTA

CYANOPHYTA

MASTIGOPHORA

CIIIOPHORA

DIATOMS

CHLOROPHYTA

CYANOPHYTA

CILIOPKORA

DIATOMS

CHLOROPHYTA

CYANOPHYTA

SARCODINA

CILIOPHQRA

PLANKTON SUMMARY —  (O r g a n is m s /r a l)

SLW-5 © i f  f t .  c o n t -------

27 .7  — 6 .9  V o r t ic e l la  s p . ; 13-9 Cyclidium  s p . ;
6 .9  Glaucoma sp.

SLW-5 @ 3 f t .  TOTAL = 1152.7/m l

277.8 C en tric  — 119.1 M elosira  g ra n u la ta ;
158.7 M. n r . v a r ia n s

7 1 5 0  — 4 1 .7  Chlamydomonas sp . A .; 62 .5  C h lo re lla  
n r . v u lg a r i s ;  611.1  C. n r . pyreno idosa

138.8  — 20 .8  Aphanocapsa r i v u l a r i s ;  76 .4  Aphanizo­
menon f lo s -a q u a e ;  6 .9  Anabaena c o n s t r i c ta ;
6 .9  A. s p . ; 27 .8  O s c i l l a to r ia  n r . lim osa

6 .9  — 6 .9  Cryptomonas n r . ovata

13 .9  — 13*9 Cyclidium  sp .

SLW-9 © I t  f t .  TOTAL = 958 .2/m l

180.6 C e n tr ic  — 62 .5  M elo sira  g ra n u la ta ;
118.1 M. n r . v a r ia n s

152.7 — 2 0 .8  Chlamydomonas sp . A .; 27*8 C h lo re lla
n r . v u lg a r i s ;  569-4 C. n r . pyrenoidosa

152.7 — 20 .8  Aphanocapsa r iv u l a r i s ?  83*3 Aphanizo­
menon f lo s -a q u a e ; 34.7  Anabaena s p . ;
13 .9  O s c il la tO r ia  n r . lim osa

6 .9  — 6 .9  V o r t ic e l la  sp .

SLW-9 © 3 f t .  TOTAL = 875.0 /m l

138.9  C e n tr ic  ~  55*5 M elo sira  g ra n u la ta ;
83-4 M. n r . v a r ia n s

534 .7  — I 3 .9  Chlamydomonas sp . A .; 27 .8  C h lo re lla  
n r . v u lg a r i s ;  493*0 C. n r . pyreno idosa

180.6  — 20 .8  Aphanocapsa r i v u l a r i s ;  90 .3  Aphani­
zomenon f lo s -a q u a e ;  41 .7  Anabaena s p . ;
27 .8  O s c i l l a to r i a  n r . lim osa

6 .9  — 6 .9  T rim astigam oeha sp .

13 .9  — 13.9  V o r t ic e l la  sp .
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1 6 5

8 - 2 0 - 7 4

DIATOMS

UNIDENTIFIED

CHLOROPHYTA

CYANOPHYTA

EUGLENOPHYTA

MASTIGOPHQRA

SARCODINA
CILIOPHQRA

DIATOMS

UNIDENTIFIED

CHLOROPHYTA

PLANKTON SUMMARY —  (O r g a n is m s /m l)

SLE-1 @ f  f t .  TOTAL = 22809.9/ml

69 .4  P ennate  — 6 9 .4  N itz sc h ia  n r . p a la e
8062.5 C e n tr ic  — 7930.6 S tephanod iscus  n r . in v is a -

t a t u s ;  131.9 C y c lo te l la  n r . 
m ich igan iana

569-4 — 569*4 sp h e re s , l i g h t  c o lo re d , g ra n u la r  
s u r fa c e , d a rk  sp o t

5299.7 — 312.5 Chlamydomonas sp . A .; 513*9 C h lo re l­
l a  n r . v u lg a r i s ;  659-7 C. n r . p y ren o id o sa ; 
187-5 A nkistrodesm us f a lc u tu s ;  2229.2 A. 
sp . 5 277-8 K ir c h n e r ie l la  n r . l u n a r i s ;
472.2  Scenedesmus n r .  ahundans; 166 .?  S. 
n r . quad ricauda  v a r . p a rv u s ; 826.4  S. n r. 
in c r a s s a tu lu s ; 166.7  T e tra e d ro n  sp .

364.4 — 104.2  Chlorococcum humicola; 62-5 Anabaena
s p . ; 194.4 O s c i l l a to r ia  te n u is

1791.7 — 472.2  Trachelom onas sp . A .; 35^ .2  T . sp .
D. ; 236.1  T. sp . E . ; 35^*2 Phacus sp . B . ;
222.2 P. sp . A .; 1$2.8  P. lo n g icau d a

4895*8 — 138.9 Bodo sp . A .; 472 .2  B. sp . B . ;
I 652.8 Chroomonas n r . n o r d s te d t i i ;
2361.1 Cryptomonas n r . o v a ta ; 125-0 
Chilomonas n r . paramecium; 145-8 C rypto- 
monas n r . e ro sa

708.3  — 708.3 Trimastigamoeha sp.
1048.7 — 250.0  V o r t ic e l la  s p . ; 104.2 Cyclidium  s p . ;

590 .3  Glaucoma s p . ; 104.2 H olophrya sp.

SLE-1 @ i f  f t .  TOTAL = 17756.8/m l

6958.3 C e n tr ic  — 6875*0 S tephanod iscus n r . in v i -
s a ta tu s ;  2 7 .8  C y c lo te l la  n r . 
m ich igan iana; 3^*7 C. n r .  g lo -  
m era ta ; 2 0 .8  M e lo s ira  n r . v a r ia n s

409.7  — 409.7  sp h e re s , l i g h t  c o lo re d , g ra n u la r
s u r fa c e , d a rk  sp o t

3819 .5  — 277-8 Chlamydomonas sp . A .; 145*8 C. sp .
C. 5 138.9  C h lo re lla  n r . v u lg a r i s ;
8681. C. n r . p y ren o id o sa ; 118 .1  A n k is tro ­
desmus f a lc u tu s ;  1805.6  A. s p . ; 4 8 .6  
K irc h n e r ie l la  n r . l u n a r i s ;  6 9 .4  Scene­
desmus n r . ahundans; 194 .4  S. n r .  q u a d ri­
cauda v a r .  p a rv u s; 9 7 .2  S. n r . in c ra s s a -
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8 - 2 0 - 7 4

PLANKTON SUMMARY —  ( O r g a n is m s /m l)

S L E -1  © i f  f t .  c o n t . . . .

CHLOROPHYTA cont.. 
CYANOPHYTA

tu lu s ;  55*6 Chlorogonium sp.

EUGLENOPHYTA

MASTIGOPHQRA

CILIOPHQRA

DIATOMS

UNIDENTIFIED

CHLOROPHYTA

CYANOPHYTA

EUGLENOPHYTA

MASTIGOPHQRA

500 .0  — 138 .9  Chroococus n r . m inor; 104.2 C h lo ro -
coccum hum icola; 208 .3  Anabaena s p . ;
4 8 .6  O s c i l l a to r ia  te n u is

1791*6 — 444 .4  Trachelom onas sp . A .; 138.9 T. sp .
D .; 326.4 Phacus sp . B . ; 104.2 P. sp . A.
2 0 .8  P. sp . C .; 20 .8  P. lon g icau d a ;
666 .7  Euglena sp . B . ; 69-4  E. n r. acus

3374.9 — 812.5 Chroomonas n r . n o r d s te d t i i ;
2222.2 Cryptomonas n r . o v a ta ; 208 .3  C. 
n r . e ro sa ; 131*9 Chilomonas n r . parame­
cium

902.8 — 215*3 V o r t ic e l la  s p . ; 666-7 Glaucoma s p . ;
2 0 .8  Strombidium sp .

SLE-5 @ |  f t .  TOTAL = 17020.7/m l

90 .3  P ennate  — 90*3 N itz sc h ia  n r . p a lae
6444.4 C e n tr ic  — 5819.4  S tephanod iscus n r. in -  

v i s a t a tu s ;  548 .6  C y c lo te l la  n r . 
m eneghiniana; 7 6 .4  C. n r . m ich i­
gan iana

145.8  — 145 .8  sp h e re s , l i g h t  c o lo re d , g ra n u la r
s u r f a c e ,  d a rk  sp o t

8256.8 — 125*0 Chlamydomonas sp . A .; 131*9 C. sp.
C . ; 284.7 C h lo re lla  n r . v u lg a r is ;
5569*4 C. n r . py ren o id o sa ; 27*8 A nkis­
trodesm us f a lc u tu s ;  1236.1 A. s p . ;
6 9 .4  K ir c h n e r ie l la  n r . lu n a r i s ;  222.2 
Scenedesmus n r. abundans; 173*6 S. n r. 
q u ad ricau d a  v a r . p a rv u s; 138.9  S. in ­
c r a s s a tu lu s ;  222.2  T e trah ead ro n  s p . ;
55*6 Cosmarium sp .

680.6  — 34.7  Chroococus n r . m inor; 118.1 C h loro-
coccum hum icola; 48 6 .1  Anabaena s p . ;
4 1 .7  O s c i l l a to r ia  te n u is

361 .1  — 62.5  Phacus lo n g icau d a ; 159*7 P* sp . B . ;
2 7 .8  P. sp . C .; 111 .1  Euglena n r . acus

805 .6  — 6 9 .4  Bodo sp . B . ; 180 .6  Chroomonas n r.
n o r d s te d t i i ;  513*9 Cryptomonas n r . o v a ta ;
4 1 .7  C. n r. e ro sa
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SARCODINA
CILIOPHORA

DIATOMS

UNIDENTIFIED

CHLOROPHYTA

CYANOPHYTA

EUGLENOPHYTA

PYRROPHYTA
MASTIGOPHORA

SARCODINA
CILIOPHORA

DIATOMS

PLANKTON SUMMARY —  ( O r g a n is m s /m l)

S L E -5  @ j f t .  c o n t . . . .

152.8 — 152.8 Trimastigamoeha sp.

83.3  — 13*9 V o r t ic e l la  s p . ; 69.4  Glaucoma sp.

SLE-5 @ I t f t .  TOTAL = 13833-1/ml

33^7-2 C en tr ic  — 3131-9 S tephanod iscus n r . in -  
v i s a t a tu s ;  97-2 C y c lo te l la  n r. 
m eneghiniana; 90-3 C. n r . m ichi­
g an ian a ; 27 .8  M elosira  n r . v a r i ­
ans

527 .8  — 527-8 sp h e re s , l i g h t  c o lo re d , g ra n u la r
s u r fa c e ,  d a rk  sp o t

7333-3 — 159-7 Chlamydomonas sp . A .; 159-7 C. sp.
C .; 125.0  C. sp . D .; 472.2  C h lo re lla  n r. 
v u lg a r i s ;  4034.7  G- n r . py reno idosa ;
256 .9  A nkistrodesm us f a lc u tu s ;  1305.6 A. 
s p . ; 3^0-3 Scenedesmus nr. abundans;
2I 5 .3  S. n r .  quad ricau d a  v a r . parvus;
104.2 S. n r . in c r a s s a tu lu s ; 125-0 T e tra -  
headron  s p . ; 3^-7 C lo s te rid iu m  n r . lu n u la

826.4 — 145.8 Chroococus n r . m inor; 173-6 C hloro- 
coccum hum icola; 465-3 Anabaena s p . ;
4 1 .7  O s c i l l a to r i a  te n u is

493.0  — 6 .9  Trachelom onas sp . A .; 152.8 T. sp. D .;
34.7  Phacus sp . A .; 83-3 P- sp . B . ;
97-2 P. sp . C . ; 13*9 P. lo n g icu ad a ;
104.2 E uglena n r . acus

4 3 .6  — 4 8 .6  Gymnodinium sp .

847.1 — 194.4  Bodo sp . 3 . ;  131-9 Chroomonas nr.
n o r d s te d t i i ;  5 °0 .0  Cryptomonas n r . ovata ;
20 .8  C. n r . e ro sa

145.8  — 145.8  T rim astigam oeha sp.

263.9  — 55-6 B o r t i c e l l a  s p . ; 97-2 Glaucoma s p . ;
111 .1  H olophrya sp .

SLE-8 @ j  f t .  TOTAL = 26706. 8/m l

76 .4  Pennate — 76.4  N itz sch ia  nr. p a lae
6819.4 C en tric  — 6388.9  Stephanodiscus n r. in -

v is a ta tu s ;  256.9  C y c lo te lla  n r. 
meneghiniana; 138.9 C. n r. mich-
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S-20-74 

DIATOMS co n t.

UNIDENTIFIED

CHLOROPHYTA

CYANOPHYTA

EUGLENOPHYTA

PYRROPHYTA

MASTIGOPHCRA

SARCODINA

CILIOPHORA

DIATOMS

CHLOROPHYTA

CYANOPHYTA

PLANKTON SUMMARY —  ( O r g a n is m s /m l)

S L E -8  @ j f t .  c o n t . . . .

ig a n ia n a ; 3^-7 M elosira nr. 
v a rian s

255.6 — 255*6 spheres, l ig h t  co lored , g ranu lar 
su rfa c e , dark spot

10736.1 — 90*3 Chlamydomonas sp. A.; 326.4 C. sp.
D . ; 625.O C h lo re lla  n r. v u lg a r is ;
5562.5 C. nr. pyrenoidosa; 41.7  Ankis­
trodesmus falcutus; 2069.4 A. s p .;
69.4  K irc h n e rie lla  nr. lu n a r is ;  1187-5 
Scenedesmus nr. abundans; 263.9  S. nr. 
quadricauda v ar. parvus; 291-7 S. nr. 
in c ra s s a tu lu s ; 20.8 Actinastrum  
H an tzsch ii; 187-5 Tetraheadron sp.

1236.1 — 159-7 Chroococus nr. minor; 97*3 Chloro-
coccum humicola; 979-2 Anabaena sp.

1402.7 — 284.7 Trachelomonas sp. A.; 520 .8  T. sp.
D .; 222.2 Phacus sp . B .; 62.5 F- sp. C .;
76.4 P. longicauda; 159-7 Euglena sp. C .;
76 .4  E. nr. acus

111.1 — 111.1 Gymnodinium sp.
4944.4  — 861.1 Bodo sp. B .5 I 368.O Chroomonas nr.

n o rd s te d ti i ;  2715-3 Cryptomonas nr. ovata

937-5 — 137-5 Trimastigamoeha sp.
187.5  — 125-0 Cyclidium s p . ; 62.5  Glaucoma sp.

SLE-8 @ l |  f t .  TOTAL = 14757-0 /a l

4889 .0  C en tric  — 4777.8  S tephanod iscus n r .  in -  
v i s a t a tu s ;  55-6  C y c lo te l la  nr. 
m eneghiniana; 271.8 C. n r . mich­
ig a n ia n a ; 27-8 M elo s ira  n r . v a r­
ia n s

3590.2 — 76 .4  Chlamydomonas sp . A .; 97-2 C. sp.
D .; 513.9  C h lo re lla  n r . v u lg a r i s ;  I 3 .9  
A nkistrodesm us f a lc u tu s ;  1458.3 A. s p . ;
222.2  K irc h n e r ie l la  n r . l u n a r i s ;  652.8 
Scenedesmus n r . abundans; 368.0  S. n r. 
q u ad ricauda  v a r . p a rv u s; 111 .1  S. n r. 
in c r a s s a tu lu s ;  76 .4  T e trah ead ro n  sp .

541 .7  — 152.8 Chroococus n r . m inor; 388.9 Ana­
baena sp .
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EUGLENOPHYTA

PYRROPHYTA

MASTIGOPHQRA

SARCODINA

CILIOPHQRA

8-29-74

DIATOMS

CHLOROPHYTA

CYANOPHYTA

EUGLENOPHYTA

MASTIGOPHORA

CILIOPHQRA

DIATOMS

CHLOROPHYTA

CYANOPHYTA

EUGLENOPHYTA

CILIOPHORA

DIATOMS

PLANKTON SUMMARY —  ( O r g a n is m s /m l)

S L E -8  @ i f  f t .  c o n t . . . .

979.0 — 173.6 Trachelomonas sp. A .; 3^0*3 T. sp.
D .; 180.6 Phacus sp . B. ; 131.4 P. sp. D .;
152.8 P. longicauda

34.7 — 3^*7 Gymnodinium sp.

3312.5 — 631.9 Bodo sp. B .; 590.3 Chroomonas n r.
n o rd s te d ti i ;  2090.3 Cryptomonas n r. ovata

84?.2 — 847-2 Trimastigamoeha sp.

208.3 — 83.3  Cyclidium s p . ; 125.0 Glaucoma sp.

SLW-1 © i f  f t .  TOTAL = 14270.5/ml

20.8 C en tric  — 13-9 M elosira g ran u la ta ; 6 .9  M.
n r. v a rian s

3O83 . 3 — 3076.4 C h lo re lla  n r . pyrenoidosa;
6 .9  C losterium  sp.

11131.8 — 83 .3  Chroococus n r. minor; 6 .9  Aphano­
capsa r iv u l a r i s ;  11006.9 Aphanizomenon 
flo s -a q u a e ; 3^-7 Anabaena sp.

20.8 Trachelomonas sp . D.

6 .9  — 6 .9  Chroomonas n r. n o rd s te d ti i

6 .9  — 6 .9  V o r tic e lla  sp.

SLW-1 @ 3 f t .  TOTAL = 18319.2/ml

48.6  C en tric  — 20.8  M elosira g ran u la ta ; 27.8 M. 
n r. v a rian s

3444.4 — 90.3  C h lo re lla  n r. v u lg a r is ; 3333-3 G-
nr. pyrenoidosa; 13-9 Ankistrodesmus 
fa lc u tu s ;  6 .9  C losterium  sp.

14805.4 — 256.9 Chroococus n r . minor; 13 .9  Micro­
c y s t i s  aeruginosa.; 14499*9 Aphanizomenon 
flo s -aq u ae ; 3^-7 Anabaena sp.

13.9  — 13.9  Trachelomonas sp . D .;

6 .9  — 6 .9  V o rtic e lla  s p . ’

SLV-5 @ i f  f t .  TOTAL = 13103.9/ml

6 .9  Pennate — 6 .9  N avicula n r. cryptocephala
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1 7 1

PLANKTON SUMMARY —  ( O r g a n is m s /m l)

8 - 2 9 - 7 4  SLW-5 @ l £  f t .  c o n t . . . .

DIATOMS co n t..

CHLOROPHYTA

CYANOPHYTA

. 62.5 C en tric  — 6 .9  M elosira  g ra n u la ta ; 55.6  M.
n r. v a ria n s

2979*1 — 104.2 Chlamydomonas sp . A .; 6 .9  C. sp .
C .; 3847*2 C h lo re lla  n r. pyrenoidosa;
I 3.9  Ankistrodesmus s p . ; 6 .9  C losterium
sp.

10013.8  — 277*8 Chroococus n r. minor; 69*4
Chlorococcum humicola; 6 .9  Aphanocapsa 
r iv u l a r i s ;  13-9 M icrocystis  aerug inosa; 
9618.0 Aphanizomenon flo s -aq u ae ;
27.8 Anabaena sp.

13*9 — 13*9 Trachelomonas sp. D .;

6 .9  — 6 .9  Chroomonas n r. n o rd s te d ti i

20.8 — 6 .9  V o rtic e lla  s p . ; 13*9 Glaucoma sp.

SLW-5 @ 3 f t .  TOTAL = 13576.1/ml

41.6  C en tric  — 20.8 M elosira  g ra n u la ta ; 20.8 M. 
n r. v a rian s

38B8 .6  — 27.8 Chlamydomonas sp . A .; 3853*9
C h lo re lla  n r. pyrenoidosa; 6 .9  C losterium  
sp. B.

9604.4 — 104.2 Chroococus n r. minor; 9444.4
Aphanizomenon flo s -a q u a e ; 55*8 Anabaena 
sp.

20.8 — 13*9 Trachelomonas sp. D .; 6 .9  Euglena sp. B.

13.9  — 13*9 Trimastigamoeha sp.

6 .9  — 8 . 9  Glaucoma sp.

EUGLENOPHYTA

MASTIG0PH0RA

CILIOPHORA

DIATOMS 

CHLOROPHYTA

CYANOPHYTA

EUGLENOPHYTA 

SARCODINA 

CILIOPHORA

(NOTE: sample a lso  inc luded  1 midge la rv a e , G lyptotendipes)

SLW-9 @ i f  f t .  TOTAL = 1106l.5/m l

DIATOMS 41.7  C en tric  — 6.9  M elosira  g ra n u la ta ; 34.8 M. n r.
v a ria n s

CHLOROPHYTA 2679.6 — 6.9  Chlamydomonas sp . A .; 20.8  C h lo re lla
n r. v u lg a r is ;  2638 .0  C. n r . pyrenoidosa; 
13*9 C losterium  sp. B.

CYANOPHYTA 8270.8 — 20.8 Chlorococcum humicola; 8194.4
Aphanizomenon flo s -a q u a e ; 55*8 Anabaena 
sp.

Reproduced w ith permission of the copyright owner. Further reproduction prohibited w ithout permission.



1 7 2

8 - 2 9 - 7 4

EUGLENOPHYTA

SARCODINA

CILIOPHORA

DIATOMS

CHLOROPHYTA

CYANOPHYTA

SARCODINA

CILIOPHQRA

PLANKTON SUMMARY —  ( O r g a n is m s /m l)

SLW-9 @ I t  f t .  c o n t . . . .

13.9 — 13-9 Trachelomonas sp. D.
27.8 — 27.8 Trimastigamoeha sp.

27.7 — 20.8 V o r tic e l la  s p . ; 6 .9  Holophrya sp.

SLW-9 @ 3 f t .  TOTAL = 9208.2/ml

41.7  C en tric  — 41 .7  M elosira n r. v a rian s

2694.4 — 13.9 C h lo re lla  n r. v u lg a r is ;  2673*8 C.
nr. pyrenoidosa; 6 .9  C losterium  sp. B.

6451.4 — 41.7 Chroococus nr. minor; 20.8 Chloro­
coccum hum icola; 13*9 Aphanocapsa r iv u ­
l a r i s ;  6305.6  Aphanizomenon flo s -aq u ae ;
69.4 Anabaena sp.

6.9 — 6 .9  Trimastigamoeha sp.

13.8  — 6 .9  V o r t ic e l la  s p . ; 6 .9  Holophrya sp.
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TABLE 2 9

C h lo ro p h y ll a and P haeophyiin  Data 

KEY TO ABBREVIATIONS

CHL >= C h lorop h y ll a  PHAE = P haeophytin  c /p  = C h lorop h y ll t o  P haeophytin  R a tio

DATE LAGOON
EAST WEST

STATION CHL PHAE C/P STATION CHL PHAE c/ p
DEPTH FT.) (MG/M3) (MG/M3) DEPTH (FT.) (MG/M3) (MG/M3)

10-26-73 SLE-1 1 ) 2 .095 3 >542 0 .59 SLW-1 ( 1 ) 13 .185 4 .154 3-17
SLE-5 1 ) 7. **52 **.698 1.59 SLW-5 ( 1 ) 7 .192 1.594 4 .52
SLE- 8 1 ) 3 .132 3.380 0 .93 SLW-9 ( 1 ) 14.449 3.432 4 .21

11- 9-73 SLE-1 l ) 0 .799 1.747 0.46 SLW-1 ( 1 ) 11.439 5.087 2 .25
SLE- 8 1 ) 2 .549 6 . 0 8 2 0.42 SLW-9 ( 1 ) 8 .910 3.552 1 .64

11-16-73 SLE-1 1 ) 0 .648 2.171 0 . 3 0 SLW-1 (1 ) 11.499 2 . 8 6 0 4 .02
SLE-8 1) 0 . 7 7 8 3 . 8 8 0 0.20 SLW-9 (1) 11.619 4 .094 2 .84

11-30-73 SLE-1 1) 0 .454 1.918 0.24 SLW-1 (1 ) 2 . 0 5 2 4 .829 0 .42
SLE-8 1) 0 . 3 8 9 3.071 0 . 1 3 SLW-9 (1) 0 .864 2.596 0.33

2-13-7*1 SLE-1 1) 0 .416 1 . 1 3 0 0 .37 SLW-1 (1) 42 .986 -9 .6 0 9
SLE-1 3) 0 .216 0.843 0 .2 6 SLW-9 (1 ) 57.841 -12 .124 ****

SLE-8 1) 0 .270 0.751 O. 3 6
SLE-8 3) 0 . 2 5 9 0.771 0 .34(/)tn
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TABLE 2 9  CONTINUED

DATE LAGOON

8-29-7^

STATION 
DEPTH (I T .)

EAST
CHL PHAE

(MG/M3) (MG/M3)
c/ p

WEST
STATION CHL PHAE c /p
DEPTH (FT.) (MG/M3) (MG/M3)
SLW-1 ( l | ) 5 3 . 1 0 0 -1 .0^ 3 ****

SLW-I (3 ) ^9.939 5 1 . 0U-6 0 .9 8
SLW-5 ( 1 | ) 26.686 39.392 0 . 6 8

SLW-5 (3 ) 2 8 . 5 2 2 -1 .972 ****

SLW-9 ( l l ) 5 2 . 1 5 2 -6 .191 ****

SLW-9 (3 ) 2 3 . '4-34 0 . 2 1? ****

***** = due t o  la c k  o f  s i g n i f i c a n t  amount o f  p haeoph ytin , r a t io  i s  m ean in g less

GOO
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TABLE 3 0

P ro d u c tiv ity  R esu lts

DATE LAGOON

EAST WEST
STATION PRODUCTIVTTY STATION PRODUCTIVITY
DEPTH (FT.) mg C/m2/hr DEPTH (FT.) mg C/m^/hr

5-14-74 SLW- 1 ( 3 ) 15.02
SLW-9 (3) 14.89

5-28-74 SLW-1  (3 ) 9.70
SLW-5 ( 3 ) 17.37
SLW-9 (3) 6.10

6-11-74 SLE-1 ( | ) 3.92

SLE-5 (1) 0.50

SLE-8  ( f ) 6.00

7-12-74 SLE-1 ( | ) 410.73 SLW-1  ( 3 ) 61.51

SLE-5 ( | ) 144.47 SLW-5 (3) 26 . ?8
SLE-8  ( | ) 311.81 SLW-9 (3) 45.38

7- 19-74 SLW-1 ( I f ) 903.59
SLW-1  (3 ) 314.13

SLW-5 (1 |) 648.53

SLW-5 (3) 362.42
SLW-9 ( l | ) 726.49

SLW-9 (3) 366 . l l

7-26-?4 SLE-1 (-§-) 184.78

SLE-5 ( | ) 213.36

SLE-8  ( | ) 404.9?

8-  2-74 SLW-1 ( i f ) 165.60
SLW-1  ( 3 ) 124.41

SLW-5 ( i f ) 143.97
SLW-5 (3) 100.94
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TABLE 3 0  CONTINUED

DATE LAGOON

EAST WEST

STATION PRODUCTIVITY STATION PRODUCTIVITY
DEPTH (FT.) rag C/m^/hr DEPTH (FT.) mg C/m2/hr

8- 2-74 SLW-9 (ly ) 152.87
c o n t . . . SLW-9  (3 ) 139-75

8- 9-74 SLE-1 ( f ) 427.63

SLE-5 ( f ) 1274.22

SLE-8 ( f ) 950.46

8-15-7^ SLW-1 ( I f ) 666.98

SLW-1 (3 ) 508.38

SLW-5 ( I f ) 571.32
SLW-5 ( 3 ) 461.46

SLW-9 ( I f ) 522.73
SLW-9 ( 3 ) 424.54

8-20-74 SLE-1 ( f ) 2372.01

SLE-5 ( f ) 891.24

SLE-8 ( f ) I I 66.38

8- 29-74 SLW-1 ( I f ) 1717.65
SLW-1 (3 ) 823.39
SLW-5 ( I f ) 1600.78

SLW-5 ( 3 ) 543.77
SLW-9 ( I f ) 1629.51
SLW-9 (3 ) 370.35
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TABLE 31

D ata f o r  P h y s ic a l P aram eters and T o ta l Organic Carbon

KEY TO ABBREVIATIONS

(S) = Shallow  sample COND = C o n d u c tiv ity , micro-mhos
(D) = Deep sample DISK = S ecch i D isk, cm

TEMP = Tem perature, °C TURB = T u rb id ity ,  Formazin
DO = D isso lved  Oxygen, m g/l T u rb id ity  U nits

BOD = Biochem ical Oxygen Demand, TOC = T o ta l Organic Carbon,
m g/l mg C /l

DATE
STATION

TEMP DO BOD pH COND DISK TURB TOC

10-26-73
SLE-1 (S) 10.5 1 .6 30.0

5 (s ) 10.5 2 .4 6.0

8 (S) 10.0 5-2 8.0

SLW-1 (S) 10.0 8.3 6.0

5 (s ) 10.0 8.3 4 .0

9 (s) 10.0 8.7 1.0

11- 9-73
SLE-1 (S) 9-5 4 .9 31.0 10

8 (S) 9.0 11.2 7-3 30

SLW-1 (S) 9-5 11.9 4 .6 51

9 (s ) 9 .0 11.7 4 .3 81

11-16-73
SLE-1 (S) 9-0 2 .7 35-0 5

8 (S) 9-0 7-7 4 .0 25
SLW-1 (S) 9 .0 10.3 1-3 92

9 (S) 9 .0 10.8 2 .0 104

11-30-73
SLE-1 (S) 8.0 4 .2 54.0 5

8 (S) 7.5 9-8 11.0 23
SLW-1 (S) • 7-5 11.9 0.0 81

9 (S) 7.5 11 .4 1.0 104
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TABLE 31  CONTINUED

DATE

STATION
TEMP DO BOD pH COND DISK TURB TOC

12-21-73
SLE-1 (S) 1.0 1 .9 5**.0 7-9 792 6

8 (S) 0.5 5-5 15.0 8.2 903 18
SLW-1 (S) 0.5 1**,9 7.0 8.0 1023 112

9 (s) 0 .5 13.** 6 .0 8.3 692 91
1-  2-7**

SLE-8  (S) 0.5 3-9 7-9 977 23
SLW-1 (S) 0.0 13 .** 9.5 271 117

9 (S) 0.0 13.8 8.2 686

1-16-7**
SLE-1 (S) 2 .0 0 .3 13.0 7.7 860

(D) 2 .0 0.2 19.0 7-7 869 8

1- 30-?**
SLE-1 (S) 3.0 0.2 18.0 7 .5 885

(D) 3.0 0 .0 19.0 7 .6 879 1**
8 (S) 1-5 **.1 9-0 7 .8 323

(D) 2 .0 7.7 7**6 25
SLW-1 (S) 1 .0 9 .9 ? .0 7.9 535 108

9 (S) 1.0 11.7 7 .0 8.1 **6l 107

2-13-7**
SLE-1 (S) 2 .5 0.1 16.0 7-6 721 36.0

(D) 2 .5 0.1 16.0 7.** 690 13 37.0

8 (S) 2 .0 0.5 11.5 7-6 715 - **3.0

(D) 2 .0 0.** 12.5 7 .6 680 23 **0.0

SLW-1 (S) 0.5 15-7 7 .0 8.5 502 117 12.0

9 (s) 1 .0 11.9 8.0 8.0 526 14.0

(D) 1 .0 11.0 2 .0 7-8 529 105 12.0

2-2?-?**
SLE-1 (S) 2 .0 0.0 22.0 7-5 960 105.0  "
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TABLE 31 CONTINUED

DATE

STATION

TEKP DO BOD pH COND DISK TURB TOC

2-27-74

SLE-1 (D) 2 . 0 0 . 0 2 3 . 0 7-5 969 10 45 .0
3 (S) 1 . 0 0 . 0 1 6 . 0 7-5 978 6 2 . 0

(D) 1 . 0 0 . 0 18.0 7-5 983 27 41 .0
SLW-1 (S) 0 .5 12.4 1 2 . 0 7-8 647 2 0 . 0

(D) 0 .5 8 .5 8 . 0 7-5 669 112 1 6 . 0

9 (S) 1 . 0 12 .1 4 .0 7-8 715 1 5 . 0

(D) 1 . 0 1 1 .8 3 .0 7 .8 729 114 1 5 . 0

3-13-74
SLE-1 (S) 4 .0 1-9 2 0 . 0 ? . 6 854 28.0

(D) 4 .0 2 . 0 1 9 . 0 7-6 850 10 34.0
8 (3) 3-5 3-3 1 5 . 0 7.6 887 3 1 . 0

(D) 3-5 3 . 2 1 5 . 0 7.6 856 17 37-0
SLW-1 (S) 3-0 1 3 .O 5 .0 8.2 562 12.0

(D) 3-0 12.9 4 .0 8.2 570 93 14.0

9 (S) 3 .5 12.7 5 .0 8.2 571 12.0

(D) 3 .0 12.8 4 .0 8.2 577 101 12.0
3-29-74

SLE-1 (S) 3-5 9-3 14.0 7 .8 728 38.0

(D) 3-5 8.6 14.0 7 .8 729 8 2 9 . 0

s (s ) 2-5 6-3 1 5 . 0 7-7 760 42 .0

(D) 2 . 5 6.1 14.0 7-7 762 14 5 1 . 0

SLW-1 (S) 1 .0 1 5 . 8 6 .0 8 .1 506 64.0

(D) 1 .0 15.4 6 .0 8 .1 498 76 68.0

9 (S) 2 .0 13.4 4 .0 8 .0 512 64.0

(D) 2 .0 13-5 5-0 8 .0 524 104 6 7 .O
4-12-74

SLE-1 (S) 7-0 2 .4 2 3 .O 7-7 743 75-0

(D) 6 .5 2 .2 21 .0 7-7 742 13 38.0
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TABLE 3 1  CONTINUED
—. ■ ■ -  .1 >I.

DATE

STATION

TEKP DO BOD pH COND DISK TURB TOC

4-12-74

SLS-8  (S) 6 .5 3-9 9 .0 7.7 ?60 37-5

(D) 6.5 3.6 9-0 7 .7 773 15 38 .0

SLW-1 (S) 6 .0 10.0 9-0 7-9 558 27 .0

(D) 6 .0 10.0 12.0 7 .7 565 84 25.0

9 (S) 6.0 ■ 10.4 6 .0 7-9 561 21.5

(D) 6 .0 10.5 5 .0 8.0 566 66 30.0

4-26-74

SLE-1 (S) 13 .O 2.3 19.0 7.9 950 28.0 105.0

(D) 1 3 .O 2 .6 20 .0 7 .8 953 9 27.0 58 .0

5 (s) 12.0 2.5 8.0 7 .8 918 15.0 35 .0

(D) 12.0 2 .6 8.0 7 .8 919 16 15.0 85 .0

8 (S) 12 .0 3-7 7-0 7 .9 929 15.0 44.0

(D) 12 .0 3-7 7-0 7 .8 921 15 16.0 36.0

SLW-1 (S) 13.5 8.4 4 .0 8.0 660 5-5 17.0

(D) 13.0 8.5 5 .0 8.0 644 81 5 .0 18.5

5 (s) 13.0 9-1 5 .0 8.1 660 5 . 0 20.0

(D) 13.0 9-3 5 .0 8.1 653 76 5 .0 38-5

9 (s) 12.0 9-0 4 .0 8.1 653 5 .0 18.5

(D) 11 .0 8.9 5 .0 8.1 648 84 5 .5 27.0

5 -  7-74
SLE-l (3) 13.0 4 .1 15.0 7 .8 1002 14.0 41.0

(D) 13.0 3-9 15.0 7-7 973 13 14.5 37.0

5 (S) 14.5 1.7 15 .0 7.7 984 9-9 30.0

(D) 14.0 1 .7 14.0 7.5 985 20 10.0 31 .0

8 (S) 15 .0 2 .1 39.0 7 .8 998 9 .0 28.0

(D) 15.0 2 .3 21 .0 7-6 977 20 8 .5 25 .0

5_li4—7/+
SLW-1 (S) 11.0 8.8 4 .0 7 .8 631 3 .0 56 .0
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TABLE 3 1  CONTINUED

DATE

STATION

TEMP DO BOD pH COND DISK TURB TOC

SLW-1 (D) 11.0 8.9 **.0 7 .8 635 91 3.0 57-0

9 ( s ) 11 .0 8.7 6 .0 7-8 627 3-0 51 .0

(D) 11 .0 8.8 3 .0 7-8 6*+0 91 3.0 57-0

5-21-7**
SLE-1 (S) 18 .0 0.7 8.2 7-3 1010 3**.0 **1.0

(D) 18.5 0 .** 8.2 7 .5 1000 13 29.0 37-0

5 (s ) 18 .0 2.1 6 .1 7.6 975 11.0 30.0

(D) 17 .0 2 .0 3 .8 7-7 973 23 10.0 31.0

8 (S) 17-0 1.7 1.6 7-6 986 10.0 28.0

(D) 16.5 1 .8 2 . 6 7-6 981 20 10.0 25.0

5-28-7**

SLW-1 (S) 16.0 7-5 2 .3 7-7 825 2 .5 18.0

(D) 16.0 7.** 3.0 7 .6 831 9** 2 .3 19.0

5 (S) 16.0 7 .2 3 .6 7 .7 836 2.** 21.0

(D) 16.0 7 .0 2 .6 7-6 835 9** 2.9 20 .0

9 (S) 16 .0 7 .1 2 .0 7-6 813 2 .8 20.0

(D) 16.0 7-2 2 .0 7-7 802 122 3 .0 21 .0

6-11-7**

SLE-1 (S) 20 .0 l . l 28 .0

(D) 20.0 l . l 27 .0 15

5 (s ) 20 .0 2 .0 32.0

(D) 20.0 2 .1 33.0 18

9 (s ) 20 .0 3-1 3**.o

(D) 20.0 3.0 3**.o 18

6-28-7**

SLW-1 (S) 23.5 5 .6 7-0 7 .9 922

(2) 23.0 5 .7 8.0 7 .9 917 107
5 (s ) 22.5 5 .2 5-5 7 .9 903
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TABLE 31 CONTINUED

DATE

STATION

TEMP DO BCD PH COND DISK TtBB TOC

6-28-74

SLW-5 (D) 22.0 5-3 6 . 5 7 .7 901 99
9 (S) 22.0 5-3 9-0 7-9 908

(D) 21.0 5-3 7-5 7-8 901 104

7-12-74

SLE-1 (S) 28.0 0 . 3 20.0 7 .4 1350 4 .2 27-5

(D) 27-0 0 .0 28.5 7-5 1400 20 9-5 26.2

5 (S) 28.0 0 .0 13.5 7-5 1420 3.7 56.0

(2) 27.0 0 .0 14.5 7-6 1410 20.,. 3-8 29.7
8 (S) 26.0 0 .0 1 5 .0 7-5 1370 4 .2 31-5

(D) 26.0 0 .0 15.5 7 .5 1380 20 4 .1 26.1

SLW-1 (D) 105

5 (D) 104

9 (D) 105

7-19-74
SLW-1 (S) 25-5 6 .6 4 .0 8 .0 1052 6.0

(D) 25.5 5-7 5 .0 8.2 1053 74 20.9

5 (s) 25.5 7 .3 4 .0 8.2 1061 20.2

(D) 2 5-5 6 .1 3-0 8.2 1053 76 20.3

9 (S) 26.0 6 .6 3-3 8.2 1038 20.4

(D) 25.5 6 .2 2 .0 8.2 1026 81 20.7

7-26-74-
SLE-l (S) 2 5 .O 0 .0 21.0 7-7 1340 51-3

(D) 24.5 0 .0 22.0 7 .8 1340 18 43.2

5 (S) 24-. 0 0 .0 1 5 . 0 7-9 1300 40.6

(D) 24.0 0 .0 1 5 . 0 7 .9 1300 25 38.1

8 (S) 24.0 0 .0 14.0 7-9 1300 35-3

(D) 24.0 0 .0 1 5 . 0 7 .9 1300 25 37.4
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TABLE 31  CONTINUED

DATE

STATION

TEMP DO BOD pH COND DISK TURB TOC

8-  2-74
SLW-1 (S) 23.5 6 .9 3-5 8.3 974 7.4 19.3

(D) 23.5 7 .1 3.5 8-5 966 81 5.2 23.1

5 (s) 23.5 6 .7 3.5 8.5 965 4 .6 19.4

(D) 2 3 o 6 .8 3-5 8.5 962 80 4 .1 20.2

9 (S) 23.5 6 .7 3-5 8.5 969 4 .5 28.3

(D) 23.0 6 .7 3-5 8.5 973 76 4 .0 20.3
8-  9-74

SLE-1 (S) 25.0 0 .3 I 8.5 7 .8 1210 8.2 38.6

(D) 24.5 0 .3 20.0 7 .9 1200 23 7-1 28.1

5 (s) 25.0 2 .0 15.5 8.1 1139 4.6 31.0

(D) 25.0 1 .8 14.5 8.0 1186 15 4 .4 33.3
8 (S) 25.0 2 .6 13.0 7-9 1110 6.6 25.6

(D) 25.0 2 .6 14.5 8.0 1197 15 4 .0 24.7

8-15-74
SLW-1 (S) 23.0 8.5 6.0 8.6 929 1.7 18.3

(D) 23.0 8.5 1.0 8.6 934 142 1.9 17.0

5 (s) 23.0 8 .6 3.5 8.6 944 1-9 I 6.5

(D) 23.0 8 .8 1-5 8-5 951 152 1.7 16.7

9 (s) 23.0 8 .4 2 .0 8.6 953 1.9 I 6.3

(D) 23.0 8 .3 1-5 8.6 959 152 2.3 17.4

8-29-74

SLE-1 (S) 25.0 0 .4 7 .7 1280 32.0

(D) 25.0 0 .3 7-7 1280 15 31.9

5 (s) 25.0 2 .6 6 .2 7 .9 1260 30.4

(D) 25.0 2 .5 6 .8 7.9 1250 15 30.5

8 (S) 25.0 4 .5 6 .8 8.1 1240 30.8

(D) 25.0 4 .3 7 .0 8.2 1240 23 35-0
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TABLE 31 CONTINUED

DATE TEMP DO BOD pH COND DISK TUR3 TOC

STATION
8-29-7^

SLW-1 (S) 23.O 13.6
(D) 23.O 11.6 95

5 (s) 23.O 12.3
(D) 23.O 11-3 91

9 (S) 23.O 10.8
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TABLE 32

Data fo r  N u tr ien ts , Anions, and M etals
KEY TO ABBREVIATIONS

(S) <= Shallow sample CL = C h loride, mg/l , Cl
(D) = Deep sample CA = Calcium, mg/l
NHL «= Ailimonia N itrogen , m g/l, MG -  Magnesium, mg/l

NH/|-N NA ■= Sodium, mg/l
N03 *= N itra te  N itrogen , m g/l, K » Potassium , mg/l

NO3 -N MN = Manganese, mg/l
POL = Orthophosphate, m g/l, PÔ  ZN “ Z inc, mg/l
SOL = S u lfa te ,  m g/l, SO/4. FE ■» Iron , mg/l

DATE
STATION

NHL- N03 POL- SOL CL CA MG NA K MN ZN FE

12-21-73
SLE-1 (S) 1 3 . 0 O.72 3 .9 113 18L 8L 12.9 175 1 6 . 2 0 . 2 0 0 . 2L 0 . 6 1

8 (S) 0 .9 2 . 5 0 2 .L 11L 18L 78 13.7 163 1L. 8 0 .1 8 0 .19 1.13
SLW- 1  ( s ) * O.65 0 .L 99 1L2 67 1 5 . L 121 8 . 1 0 . 0 5 0 . 1 1 0 . 9 0

9 (S) 0 . 1 0.L7 0 . 2 89 .28 68 1L.L 108 6 .7 0 . 0L 0 . 0 6 1.03
1 -  2-7L

SLE- 8  (S ) 1 . 0 2 . 5 0 2 .5 127 177 75 11.7 153 1L .2 0 .17 0 .17 1 . 0 2

SLW-1 (S ) 0 .L 1 . 0 0 2.2 LL 35 28 15.1 20 5 .0 O.OL 0 . 0 5 0.L0

9 (s ) 0 . 8 0 . 6 8 2.L 103 110 56 15-7 97 6 . 8 0.0L 0 .08 0 .93
I - I 6 - 7L

SLE-1 (S) 2 . 8 0.L0 0 . 2 103 160 67 1 6 . L 157 1 3 . 8 0.22 0.26 0-98
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