
Because the ph ytoplankton concen trations were positively correlated with the 
zooplank ton abundance (p 0 .0001, r =0 .96) and in turn zooplankton are an 
im portant food item of the smelt (Dyke. in pre paration), the primary p rodu c­
tivity of the Van Hook Region ma y play a large and ben eficial role in the distrib u­
tion and abundance of walleye . 

Not only were th ere regional d ifferences in th e abundance of plan kton but 
th ere were also d ifferen ces in the (o mposit ion of the net phyto plankton . The 
Bacillarioph yceac (d iatoms) were by far the mos t com mon family of net 
phytoplan kto n in all th ree regions but the percem abundance varied . Diatoms 
composed 97% of the popu lat ion in the Van Hook Region, 91 % in the River­
dale Region , and 56% in the W illiston Region (Table 1). The centrale Melorzra 
accounted for 69% of the net phyropl ankters in th e Van Hook Region , 40% 
in the Wi lliston Region , but only 4 % in the Riverdal e Region . Sixty three per­
cen t of the community in th e Riverdale Region consisted of ano ther diatom . 
Fragiiaria, but this pennale made up less th an 7% of the total in both the Van 
Hook and Williston Regions. 

D iatoms also dominated th e phytoplankton pop ulation in Lake Sakakawca 
soon afrer impoundment (Nee! er al . 1963). However, Astenonella and the 
Cyclotella-StephanodlJws group made up a ma jor po rtion of rhe d iatom com ­
m uni ty at th ar tim e (Neel er al. 1963). 

Cowell (1970) also found A sterione lia and StephanodiJcus to be the major 
gen era of diatom s in both Lake Francis Case and Lewis and Clark Lake, South 
Dakota . Asterionelia was common in our 1982 collect ions but only at moderate 
levels whereas Stephallodisclis was virtu ally absent from all the samples. These 
find ings may not vary greatly from those of the fore-ment ioned aut hors becaus e 
holoplankronic forms such as Astenonella and StephanodiscuJ are common year 
round and arc often foun d in higher concentrations during the wint er mo nt hs, 
a time period which was not sampled . 

No large regional differences wen: found in the comosition of the zooplankton 
at Lake Sakakawea (Ta ble 2). Keratella an d Poiyarrbra were two of the most 
commo n genera of roofe rs. while the microcrusracea population consisted almost 
exclusively of Cyciop s spp , Naupli i Iarvae, D<1phma spp (D. galeata men dotae) , 
and Bosmina tongirostris. Benson ( 1982) determi ned tha t ')5% of the zoo­
plankton in South Dak ota's Missouri River reservoirs were of th ree genera. 
Cyclops, Diap tom m, and Dap hnia . In an earlier study of Lake Sakaka wea. 
Daphnia and Diap tom us were also the most common microcrustarcans (Needham 
1961). 

Although Lake Sakakawea is one cont inuous body of water, it is ap pare nt 
that there are at least three and possibly ma ny more u nique aquatic ecosystems 
within thi s large imp oundm ent. 

Future efforts shou ld include continuation of plankton investigations, 
mon itoring the nu trient budget of Lake Sakakawea. and stud ies involving 
predator-prey interactions of fish and aquatic inverte brates. 

ACKNO WLEDG MENTS 

Th is study was supportcd by the U.S. Sport Fisheries and W ild life Service 

126 



Table 1. Number of ner phyroplankrers pe r lirer in th e Riverdale, Van Hook, 
and W illisron Regions, Lake Sakakawea , 1982. 

REGI ON SAMPLING DATE 

RIVERDALE 

Phyroplan krer May 19 ] un 9 ]ul 1 ]ul 21 Average ( % ) 

Fragilana 3814 15150 14050 9596 10652 (62 .8) 
Melosira 53 995 1268 197 628 (3.7) 
Asrerione//a 77 664 14540 1700 4245 (25 .0) 
Ceratium 0 0 65 380 I II (0.7) 
Cyanophyra 23 0 0 39 16 (0.0) 
Orher 122 2152 2803 197 1319 (7.8) 

Toral 4089 18961 32727 12109 16972 

VAN HO OK 

Phyroplankrer May 26 ] un 15 ] ul 7 ]ul 29 Average (% ) 

Fragi/aria 5397 22274 717 607 7249 (6 .5) 
Melosira 60244 21948 7 1342 27966 77260 (68.8) 
Asten·one!/a 714 1 26344 75 58 8405 (7.5) 
Ceratium 0 0 64 1 1902 636 (0.6) 
Diatoma 203 31 45591 0 0 16481 (14 .7) 
Cyanophyra 51 0 1231 533 454 (0 .4) 
Orher 2799 2978 257 738 1693 (15) 

Toral 95963 316674 4263 31804 112176 

WILLISTON 

Phyroplankrer ]un 2 ]un 23 ]ul 14 Aug 2 Average ( %) 

Fragtlana 74 0 57 7 36 (0 .9) 
Melosira 2 134 574 2447 1386 1635 (39 .7) 
Asterione//a 2166 56 257 160 660 (16 .1) 
Ceratium 0 0 3 285 72 (l.8) 
Cyanophyra 21 89 53 4965 1282 (31.1) 
O the r 1280 300 130 3 428 (10.4) 

Toral 5675 1019 2947 6803 411 1 
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Tab le 2.� N u m ber of zooplank ters per lite r in the Riverd ale , Van Hook, and 
Willisto n Region s, Lake Sakakawea. 1982. 

REG IO N� SAMPLING DATE 

RIVERDALE 

Zooplanktet May 19 Jun 9 J u l 1 Jul 21 Average (%) 

Rotifers 37.3 237.0 385.3 58.3 179.5 (78 .4) 
Copepods 0. 3 1) .3 96. 3 52.0 41.0 (17.9) 
Clad ocerans 0 .2 0 27. 0 7.3 8.6 (3. 7) 

Total 37. 8 252 .3 508.6 117.6 229 . 1 

VAN HOOK 

Zooplan kter May 26 Jun 15 Jul 7 Jul 29 Average (% ) 

Rot ifers 485 .0 732.0 117.0 34 .7 342 2 (71.1) 
Copepods 48 .0 90 .7 67.7 101.0 76.9 (15.9) 
Cladocerans 0 .7 193.1 48 .3 7.3 62.4 (13.0) 

Tot al 533.7 1015.8 223 .0 143.0 481.5 

WILLISTON 

Zooplankter Jun 2 Ju n 23 Jul 14 Aug 2 Average ( % ) 

Rorifers 49. 7 55. 0 36. 3 153.3 73.6 (64 .2) 
Copepods 22.0 56. 0 27.7 31.0 34 .2 (29 .8) 
Cladocerans 0 6 .8 3.3 17.3 6 9 (6 .0) 

Total 71.7 117.8 67.3 20 1.6 114 .7 

under the SportFisheries Restoration A« and the No rth Dakota Game and Fish 
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