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ABSTRACT

QUALITATIVE AND QUANTITATIVE AQUATIC ALGAL DATA COMPILATION
TO DETERMINE MACROTRENDS

A data base o f the algae o f Arkansas has been in i t ia te d  by the 
se lec tion  o f a re la tio n a l data base management system. The system 
was chosen to  be re a d ily  a va ila b le  fo r  microcomputers using MS- or 
PC-DOS. The i n i t i a l  parameters chosen fo r  en try  are associated w ith  
the c la s s if ic a t io n  o f the organisms from Class to  the V arie ty  leve l 
w ith  author and year o f in i t ia t io n .  Further annotation includes iden
t i f ic a t io n  source.

P resen tly , the data base o f 1,162 taxa includes 226 Cyanophyceae, 
367 Chlorophyceae, 124 Euglenophyceae, 26 Xanthophyceae, 81 Chryso- 
phyceae, 279 B acilla riophyceae , 33 Pyrrhophyceae, 14 Cryptophyceae, 
and 5 Rhodophyceae. These taxa are so rtab le  by any o f the included 
parameters. The data base w i l l  be archived as a p o rtio n  o f the f lo ra  
and fauna series o f the s ta te  o f Arkansas.

Richard L. Meyer

Completion Report to  the U.S. Department o f the In te r io r ,  Washington, 
D.C., September, 1985.

Keywords — A lgae/Taxonom y/C lass ifica tion /H ab ita t/Lakes/R eservo irs / 
Streams
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INTRODUCTION

The modern l i t e r a tu r e  concern ing the d is t r ib u t io n  o f  freshw a te r 

algae is  p r im a r i ly  associa ted w ith  s p e c if ic  lakes re s e rv o irs  and stream s. 

In  a few instances g e n e ra liz a tio n s  are e s ta b lish e d  r e la t iv e  to  tro p h ic  

s ta tu s , i . e .  bluegreen algae and Claddphdra are assoc ia ted  w ith  e u tro -  

ph ic c o n d it io n s . Palm er's (1969) sum m arization o f  p o l lu t io n - to le r a n t  

algae is  used as a g u id e lin e  fo r  t h is  type o f  c o r re la t io n .  A lso , the re  

is  a general understanding o f  the  seasonal d is t r ib u t io n  o f  phytop lank

ton and benthos. This annual succession has been w e ll documented and 

summarized by Hutchinson (1967 ), Smayda (1980 ), Round (1981 ), and 

Reynolds (1984).

E a r l ie r  l i t e r a tu r e  by West and West (1906, 1909) on the  d i s t r i 

b u tio n  o f  desmids in  a s s o c ia tio n  w ith  g e o lo g ica l fo rm a tio n  and re s u l

ta n t  lake  and stream types remains a c la s s ic  in  the  s tudy o f  a lg a l e c o l

ogy. The 1924 and 1932 s tu d ie s  o f  P ea rsa ll c o n tr ib u te d  the  chemical 

and lim n o lo g ic a l in fo rm a tio n  which s u b s ta n tia te d  the  use o f  desmids as 

in d ic a to r  ta x a . The g re a t body o f  German, Scandanavian and Eastern 

European l i t e r a tu r e  re p o rts  the  presence on numerous species from the 

t ia g a  (borea l con ife ro us  fo re s t )  no t found in  more tem porate deciduous 

o r m ed ite ran ian  biomes.

From th is  e a r ly  research , a deve lop ing body o f  in fo rm a tio n  s tro n g ly  

suggest th a t  the  d is t r ib u t io n  o f  organisms was s tro n g ly  assoc ia ted  w ith  

the  g e o lo g ica l s u b s tra te . I t  is  i n t u i t i v e l y  obvious th a t  the  aq ua tic  

environm ent in  which the  a lg a l re s id e s  is  in flu e n c e d  by the  in  s i t u , 

as w e ll as th e  up-stream  c o n d it io n s . W ith in  a s in g le  c l im a t ic  zone
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the major in flu enc in g  parameters under natura l con d ition  w i l l  be the 

substrate o f the loca le  and drainage basin.

The s ta te  o f Arkansas l ie s  w ith in  a genera lly  temporate clim ate 

w ith  strong seasonal v a r ia t io n . W inter a i r  temperatures may be as low 

as -25°. Therefore, lakes, ponds and streams fre q u e n tly  have ice  cover 

fo r  one to  fo u r weeks. Summer water temperatures may reach temporary 

maxima o f 42°. Typical maximum temperatures are u su a lly  f iv e  to  seven 

degrees coo le r in  lakes and re s e rv o irs . Streams, however, have a w ider 

range o f maxima temperatures. This d iv e rs ity  is  associated w ith  stream 

o r ig in  and slope. Spring fed streams in  the Ozark highlands tend to  be 

coo ler than the shallow slow-moving streams in  the f l a t  lands o f the 

M iss iss ipp i R iver d e lta .

Not on ly is  the physical parameter o f temperature va ria b le  by lo 

ca tion  but a lso a number o f associated chemical, physical and b io lo g 

ic a l parameters. Although these are not as com pletely defined as tem

perature these v a r ia tio n s  are known to  e x is t .  In genera l, the p re lim i

nary observations suggest th a t the d is t r ib u t io n  o f algae in  Arkansas 

is  s tro n g ly  in fluenced by the general eco log ica l region (ecoreg ion). 

These ecoregions are o u tlin e d  by the geolog ica l su b s tra ta , generalized 

s o il types and the ty p ic a l surface vege ta tion . The s ta te  contains s ix  

c le a r ly  d e lin ia te d  ecoregions. These inc lude the oak-h ickory fo re s t 

in  the Ozark Highlands and Boston Mountains, the a l lu v ia l  Arkansas 

River v a lle y ,  the pine w ith  scatte red hardwoods covered Ouchita Moun

ta in s , the p r a ir ie - l ik e  M iss iss ipp i d e lta , the beech-maple fo re s t along 

Crowley's Ridge, and the southern pine fo re s t o f the g u lf  coastal p la in .
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A. Purpose and Objectives

These d iverse ecoregions o f Arkansas have had lim ite d  systematic 

sampling fo r  a lga l taxa. However, g rea te r than one thousand species 

are known. An ob jec tive  o f the research is  to  assemble th is  e x is tin g  

data source in to  a cohesive body o f in fo rm a tion . The in fo rm a tion  can 

then be sorted and co rre la ted  w ith  ecoregion and a s u ite  o f phys ica l, 

chemical and b io lo g ica l parameters. These re g io n a lly  sorted data can 

then be used fo r  environmental assessment and se le c tion  o f best manage

ment p rac tices .

The advent o f the general a v a i la b i l i t y  o f m icroprocessers has per

m itted  the use data summaries and bases fo r  a much w ider audience. A l

though the technology fo r  accumulating, so rtin g  and d isp la y  data is  

re a d ily  a v a ila b le , the accumulated knowledge tends to  be w ide ly sca t

te red . The research presented in  the repo rt is  the f i r s t  phase in  the 

assembly o f th is  dispersed knowledge in to  a c o lla te d  in fo rm a tion  or 

data base. The research included the search fo r  the sca tte red  inform a

t io n  sources, se lec tion  o f a gene ra lly  a va ila b le  m icroprocesser and the 

chosing o f an appropria te  data base software program.

B. Related Research or A c t iv i t ie s

A search o f the l i te r a tu r e  and personal contacts w ith  o ther phycol- 

og is ts  suggests th a t the research program and protoco l represents the 

i n i t i a l  step in to  forming q u ick ly  re tr ie v a b le  and so rta b le  statew ide 

data bases fo r  m icroprocessers.

METHODS AND PROCEDURES

The microprocesser fo r  the development o f the data base was selected
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on the basis o f i t s  general a v a i la b i l i t y ,  i t s  a b i l i t y  to  operate w ith  

more than one d isc operating system, the presence o f compatable hard

ware, and p o te n tia l mainframe in te r fa c e . The system used was an IBM 

PC w ith  two d is k e tte  d rives managed w ith  PC-DOS. The data base manage

ment software program chosen was se lected on the basis o f i t s  ready 

a v a i la b i l i t y ,  common usage, c a p a b ility  o f handling la rge  q u a n tit ie s  o f 

in fo rm a tion , and the a b i l i t y  to  combine data stored in  separate f i le s .  

The software con s tra in ts  required the use o f a re la t io n a l database man

agement system. The commercial a v a ila b le  dBase I I I  by Aston-Tate was 

se lected. The data can be disp layed on the computer m onitor and p rin ted  

by any compatable p r in te r .

The i n i t i a l  data en try  included summarizing the known taxa in  the 

Phycology Laboratory and U n ive rs ity  L ib ra ry  a t the U n iv e rs ity  o f Arkan

sas a t F a y e tte v ille . These data were l is te d  by the several taxanomic 

leve ls  from Class to  V a rie ty . The o r ig in a t in g  author and date as w ell 

as the id e n t if ic a t io n  reference and known synonomy has been included.

The in fo rm ation  continues to  be updated as new taxa o r sources are d is 

covered. This in fo rm ation  is  stored on d is k e tte  fo r  d u p lic a tio n  and 

d is t r ib u t io n .

PRINCIPLE FINDINGS AND SIGNIFICANCE

The taxa included w ith in  data base are c la s s if ie d  to  C lass, Order, 

Genus and Species. In ce rta in  instances V a rie ty  o r Form is  noted. Fam

i l y  names are not provided a t th is  tim e because o f the dynamic co n trib u 

tion s  o f u ltra s tru c tu ra l research and the re s u lta n t reassoc ia tion  o f 

numerous taxa . The higher system atic annotations are based upon h is to r -
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ic a l ly  estab lished nomenclature. Although new c la s s if ic a t io n s  have 

been suggested, the associated genera are lim ite d  to  those few examined 

w ith  the a id  o f an e lec tron  microscope. The class and o rd ina l system

a t ic  le ve ls  chosen are those fa m il ia r  to  the general aquatic  researcher.

The fo llo w in g  example demonstrates the type o f in fo rm a tion  stored 

w ith in  the data base. The data base can be sorted by several combina

tio n s  o f f ie ld s ;  i . e .  from one to  seven f ie ld s .

CLASS Cyanophyceae
ORDER Chroococcales
GENUS Dactylococcopsis
SPECIES Raphidioides
AUTHOR G.M. Smith
DATE 1922
SOURCE G e it le r  1925

The data base is  open so th a t add ition  can be inse rted  or m o d ifi

ca tion  can be entered. Future f i le s  w i l l  include c ita t io n s  o f taxonomic 

sources as w e ll as in fo rm ation  concerning the c o lle c t in g  s ite s  and eco- 

region assoc ia tions. A copy o f the " to  date" data base is  ava ila b le  

from the au tho r. P e rio d ic a lly  updated i t  w i l l  be deposited w ith  the 

Arkansas Water Resources Research Center, U n ive rs ity  o f Arkansas.

CONCLUSIONS

A data base fo r  the c o lla t io n  o f the algae o f the ecoregions o f 

Arkansas has been in i t ia te d  by the se le c tion  o f a re la t io n a l database 

management software (dBase I I I ) .  The software was chosen to  be re a d ily  

ava ila b le  fo r  microcomputers using MS- or PC-DOS opera ting  software.

The i n i t i a l  parameters chosen fo r  en try  in to  the data base are
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associated w ith  the c la s s if ic a t io n  o f the organisms from Class to  V a ri

ety leve l w ith  author and year o f in i t ia t io n .  Further annotation in 

cludes the taxonomic id e n t if ic a t io n  source when known and possible 

synonomy. Inform ation sources, sampling s ite  and associated parameters 

are to  be added la te r .

The cu rren t data base o f 1,162 taxa includes 226 Cyanophyceae, 

(blue-green a lgae), 367 Chlorophyceae (green algae w ith  conjugates, 

desmids and Charales), 124 Euglenophyceae (eug leno ids ), 26 Xantho- 

phyceae (yellow-green a lgae), 81 Chrysophyceae (golden-brown a lgae),

279 Bacillariophyceae (d ia tom s), 33 Pyrrhophyceae (d in o f la g e lla te s ) ,

14 Cryptophyceae (cryptomonads), and 5 Rhodophyceae (red a lgae).

The data base w i l l  be archived w ith  the Phycology Laboratory a t 

the U n ive rs ity  o f Arkansas a t F a y e tte v ille  and the Arkansas Water Re

sources Research Center. I t  w i l l  be con tribu ted  to  the Arkansas Academy 

o f Science as a po rtion  o f the f lo r a  and fauna series fo r  the State o f 

Arkansas.
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