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ABSTRACT

QUALITATIVE AND QUANTITATIVE AQUATIC ALGAL 

DATA COMPILATION TO DETERMINE MACROTRENDS -  I I

A database o f  the  a lgae o f  Arkansas has been e s ta b l is h e d  by 
the use o f  a r e la t io n a l  database management system (dBase I I I ) .
The system was chosen to  be r e a d i l y  a v a i la b le  f o r  m icrocomputers 
us ing MS and PC-DOS. The database c o n ta in s  taxonomic f i e l d s  from 
d iv is io n  th rough v a r ie t y ,  synonomy, a u th o rs ,  s t a r t i n g  date and 
d e f i n i t i v e  d e s c r ip t i v e  source. The data is  c ro s s - re fe re n c e d  by 
e co reg ion ,  community and subcommunity.

The database c o n ta in s  n e a r ly  1,500 taxonomic records  in  a l l  
d i v i s io n  and c lasses  o f  f re s h w a te r  a lgae . These data are s o r ta b le  
by any o f  the in c lud ed  param eters. The data have been used to  
i n i t i a t e  the p u b l i c a t io n  o f  the a lg a l  f l o r a  o f  Arkansas. The l i s t 
ing o f  the Cyanophyta /Cyanobacteria  o r  b lue -g reen  algae is  p re s e n t ly  
a v a i la b le .

R ichard L. Meyer

Completion Report to  the  U. S. Department o f  the  I n t e r i o r ,  G eo log ica l 
Survey, Reston, VA, June 1986.

Keywords - -  A lg a e /T a x o n o m y /C la s s i f ic a t io n /H a b ita t /L a k e s /R e s e rv o i rs /  
Streams

i



TABLE OF CONTENTS

Page

A b s tra c t  .......................................................................................................................  i

Acknowledgements ....................................................................................................... i i i

I n t r o d u c t io n  ..............................................................................................................  1

A. Purposes and O b je c t iv e s  .................................................................  2

B. Re la ted Research o r  A c t i v i t i e s  .................................................. 3

Methods and Procedures ........................................................................................  3

P r in c ip a l  F ind ings  and S ig n i f ic a n c e  ......................  4

Conclusions ................................................................................................................  5

L i t e r a t u r e  C ite d  .....................................................................................................  6

i i



ACKNOWLEDGEMENTS

The c o n s u l ta t io n ,  h e lp fu l  suggestions and ab le  a ss is tan ce  o f  

Mr. W. Reed Green was v a luab le  in  i n i t i a t i n g  and c o n t in u in g  t h i s  

re s e a rc h .

Specia l a p p re c ia t io n  is  expressed to  Ms. C h r is t in a  La u r in  f o r  

her c a re fu l  e n t r y  o f  the data and c ro s s - re fe re n c in g  numerous source 

m a te r ia ls .

The support o f  the U. S. Department o f  the I n t e r i o r ,  G eo log ica l 

Survey, who p rov ided  the  funds and Dr. L e s l ie  E. Mack, D i r e c to r ,  

Arkansas Water Resources Research C ente r, i s  g r e a t ly  acknowledged.

i i i



INTRODUCTION

In 1906 and 1909 West and West i n i t i a t e d  the use o f  algae as 

assoc ia tes  w i th  g e o lo g ica l fo rm ations  and the re s u l t a n t  lake and 

stream types . The use o f  a lg a l in d ic a to r s ,  p a r t i c u l a r l y  the desmids, 

remains a c la s s ic  in  the study o f  a lg a l eco logy . P earsa ll (1932) 

c o n t r ib u te d  the chemical and l im n o lo g ic a l  in fo rm a t io n  which sub

s ta n t ia te d  the use o f  these in d ic a to r  organisms. Modern l i t e r a t u r e  

emphasizes the d i s t r i b u t i o n  o f  a lgae in  a s s o c ia t io n  w i th  s p e c i f i c  

la k e s ,  re s e rv o ir s  and streams. P a r t ic u la r  emphasis has been given 

to  nuisance ta x a .  Palmer (1969) summarized the a p p l ic a t io n  o f  algae 

as t ro p h ic  in d ic a to r s  in  h is  paper on p o l lu t i o n - t o l e r a n t  taxa .

The p r io r  research in  Europe and northwestern  Asia s t ro n g ly  

suggests t h a t  the d i s t r i b u t i o n  o f  organisms is  assoc ia ted  w i th  the 

g e o lo g ic a l s u b s tra te  (H u tch inson , 1967). In  streams i t  i s  w e ll 

e s ta b l is h e d  th a t  the upstream c o n d it io n s  have a major impact as w e ll 

as the in  s i t u  c o n d it io n s  in  which the  a lga re s id e s .  W ith in  a c l i 

m atic  zone the p r im ary  in f lu e n c in g  parameters under n a tu ra l co n d i

t io n s  w i l l  be the s u b s tra te  o f  the lo c a le  and dra inage bas in .

Arkansas is  in f lu e n c e d  by a g e n e ra l ly  temperate c l im a te  w i th  

s trong  seasonal v a r ia t i o n .  Summer wa te r temperatures may a t t a in  

temporary maxima o f  42° w h i le  w in te r  a i r  temperatures may be as low 

as -2 5 ° .  Lakes and re s e rv o ir s  t y p i c a l l y  have su r face  temperatures 

f i v e  to  seven degrees c o o le r  than the a i r  tem pera tu re . A ls o ,  p o r

t io n s  o f  r e s e r v o i r s ,  la k e s ,  ponds, and streams may be ic e  covered f o r  

one to  fo u r  weeks. The d i v e r s i t y  in  stream tempera ture is  assoc ia ted
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w ith  the  stream o r ig in  (s p r in g  o r  r u n o f f )  and s lo pe .

Meyer (1985) has d e f in ed  s ix  "eco reg ions "  based upon the  i n t e 

g ra t io n  o f  chem ica l,  p hys ica l and b io lo g ic a l  parameters assoc ia ted  

w i th  the g e o lo g ic a l  s u b s t ra ta ,  g e n e ra l ize d  s o i l  ty p e s ,  and t y p ic a l  

su r fa ce  v e g e ta t io n .  These in c lu d e  the  o a k -h ic k o ry  f o r e s t  in  the 

Ozark H ighlands and Boston M ounta ins, the  a l l u v i a l  Arkansas R ive r  

V a l le y ,  the  p ine w i th  s c a t te re d  hardwoods covered Ouachita  Mounta ins, 

the  p r a i r i e - l i k e  M is s is s ip p i  d e l t a ,  the  beech-maple f o r e s t  along 

C row ley 's  Ridge, and the  southern p ine f o r e s t  o f  the g u l f  coas ta l 

p la in .

A. Purpose and O b je c t ive s

The d iv e rs e  ecoreg ions o f  Arkansas have had spo rad ic  sampling 

except f o r  the northw est reg io n  o f  the Ozark H ighlands and c e r ta in  

research s i t e s .  From these d iv e rs e  sources o f  in fo rm a t io n  g re a te r  

than 1,200 taxa  are known. C e r ta in  taxa are known to  be w id e ly  d i s 

t r i b u t e d  w h i le  o the rs  are r e s t r i c t e d  to  a s in g le  s i t e .

The o b je c t iv e  o f  t h i s  research is  to  assemble the e x is t in g  data 

in to  a cohesive body o f  in fo rm a t io n  from which d i s t r i b u t i o n a l  and 

e c o lo g ic a l  ques tions  can be addressed. The data base can then be 

c o r re la te d ,  so r te d  and d isp la ye d  by ecoreg ion  w i th  assoc ia ted  organ

isms, community and subcommunity c h a r a c t e r i s t i c s .  These r e g io n a l ly  

so r te d  data can be used f o r  env ironm enta l assessment and f o r  the 

s e le c t io n  o f  best management p ra c t ic e s .

The inc rease  in  s o p h is t ic a t io n  o f  m icroprocessors  and so ftw are  

has a llow ed the development o f  data summaries and bases. The f i r s t
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phase o f  the research in c lud ed  the s e le c t io n  o f  a p p ro p r ia te  hardware 

and s o f tw a re ,  the development o f  record fo rm a t ,  and the  e n t ry  o f  a 

t r i a l  taxonomic data s e t .  The p resen t phase expands the  s iz e  o f  the 

taxonomic data and in c lud es  the development o f  severa l p a r a l le l  data 

s e ts .  The p a r a l le l  data f i l e s  in c lu d e  not o n ly  the source au tho r 

and date bu t u s u a l ly  a v a i la b le  re fe rences  sources from which o th e r  

researchers  can i d e n t i f y  the  organ ism. A d d i t io n a l  f i l e s  c o n ta in  the 

d e s c r ip t io n  o f  the  e co reg ion ,  community type and subcommunity in  which 

the  a lga e x is t s .

B. Related Research o r  A c t i v i t i e s

A search o f  the  l i t e r a t u r e  and personal c on tac ts  w i th  o th e r  

p h y c o lo g is ts  in d ic a te s  t h a t  the  research program and p ro to c o l re p re 

sents i n i t i a l  e f f o r t s  in to  fo rm ing  q u ic k ly  r e t r ie v a b le  and s o r ta b le  

s ta tew ide  data based f o r  m ic rop rocesso rs .  Our p ro to c o l w i l l  pe rm it  

the r e t r i e v a l  o f  a l l  o r  p o r t io n s  o f  the in fo rm a t io n  v ia  modem w ith  

commonly a v a i la b le  computer hardware and s o f tw a re .  Other known data 

bases are hardware and program unique and not e a s i ly  exported  o r  im

po r ted .

METHOD AND PROCEDURES

The o u t l i n e  o f  the  s e le c t io n  o f  the hardware and so ftw a re  has 

been presented by Meyer (1985 ).  The hardware is  based upon the IBM- 

type m icrocomputer so t h a t  numerous com patib le  machines can use the 

data base. The so ftw a re  s e le c te d  was the  A s ton-Ta te  dBase I I I  r e 

la t i o n a l  data base management system.

The data e n t r y  has expanded the  i n i t i a l  taxonomic f i l e  to  i n -
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c l ude a d d i t io n a l  reco rds .  A d d i t io n a l  f i l e s  f o r  taxonomic re fe ren ce  

by au tho r  and re fe ren ce  source have been e s ta b l is h e d .  A ls o ,  a hab

i t a t  f i l e  has been i n i t i a t e d  to  record  the  c h a r a c te r is t i c s  o f  the 

lo c a le  in  which the a lga  has been c o l le c te d .

PRINCIPLE FINDINGS AND SIGNIFICANCE

The taxonomic f i l e  in c lud ed  w i t h in  the  data base has the  algae 

c la s s i f i e d  to  C lass , O rder, Genus, Spec ies , and, where a p p ro p r ia te ,  

v a r ie t y  and fo rm . Fam ily  e p i th e ts  are no t g iven because o f  the dy

namics o f  p h y lo g e n e t ic  research in  progress a t  the p resen t t im e .

The taxonomic le v e ls  assigned are based upon commonly a v a i la b le  sys

te m a t ic  l i t e r a t u r e  and may d i f f e r  from the  most re ce n t recommenda

t io n s .  A new f i l e  w i l l  be developed in  the  fu tu r e  which in c lud es  

a l te r n a te  h ig h e r  taxonomic ca tego ry  assignments.

The p resen t s u i te  a lso  in c lu d e s  two secondary f i l e s : an i d e n t i 

f i c a t i o n  f i l e  and a h a b i t a t  f i l e .  The i d e n t i f i c a t i o n  f i l e  con ta ins  

the gen e r ic  and s p e c i f i c  names, the  a u th o r (s )  name and o r ig in a l  date 

o f  d e s c r ip t io n .  Th is  f i l e  in c lu d e s  the  re fe rences  sou rce (s )  from which 

an i l l u s t r a t i o n ,  a word d e s c r ip t io n ,  and a key are a v a i la b le .  The 

h a b i ta t  f i l e  c o n ta in s  the  gene r ic  and s p e c i f i c  name p lus in fo rm a t io n  

concern ing  the  e c o re g io n ,  community, and subcommunity. Temporal 

and s p a t ia l  in fo rm a t io n  may be added to  t h i s  f i l e  o r  a separa te  f i l e  

developed in  the  f u tu r e .

The so ftw a re  data base management program used a l low s  s o r t in g  

and merging the  va r io u s  f i l e s  to  produce customized re p o r ts  f o r  

s p e c i f i c  needs. T o -d a te ,  a customized l i s t i n g  o f  the  Cyanophyta/
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Cyanobacter ia  has been pub lished  which in c lu d e s  the  complete com

plement o f  taxonomic c i t a t i o n .  This f l o r a  has been su p p l ie d  to  the 

Arkansas Academy o f  Science f o r  d i s t r i b u t i o n  w i th  i t s  Arkansas F lo ra  

and Fauna s e r ie s .

A copy o f  the  " to  da te "  data base is  a v a i la b le  from the  a u th o r .  

P e r io d ic a l l y  updated cop ies w i l l  be depos ited  w i th  the Arkansas Water 

Resources Research Center a t  the  U n iv e r s i t y  o f  Arkansas.

CONCLUSIONS

The s e le c t io n  o f  the  hardware and so f tw a re  compliment have been 

shown to  be a p p l ic a b le  in  deve lop ing  a data base f o r  the  taxonomy, 

i d e n t i f i c a t i o n ,  and d i s t r i b u t i o n  o f  the  f re s h w a te r  a lgae . The data 

base design pe rm its  the r e t r i e v a l  o f  complexes o f  in fo rm a t io n  from 

severa l f i l e s  so th a t  customized o u tp u t  reques t can addressed. The 

management system a l low s  f o r  the development f o r  new in p u t  f i l e s  and 

the merging o f  these f i l e s  o r  p o r t io n  o f  these f i l e s  w i th  a l l  o r  p a r t  

o f  e x i s t i n g  f i l e s .

At the  p resen t t im e the  f i l e s  c o n ta in  in fo rm a t io n  from g re a te r  

than 1,200 taxa  o f  a lgae from a l l  reg ions  o f  Arkansas. The assoc ia ted  

in fo rm a t io n  is  p re s e n t ly  being en te red  and v e r i f i e d .  The data base 

is  a rch ived  w i th  the  Phycology L ab o ra to ry  a t  the  U n iv e r s i t y  o f  Arkan

sas a t  F a y e t t e v i l l e .
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