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Many limnological studies have shown that plankton populations These results indicate that the dynamics of plankton in the
change over time in response to environmental factors (Vanni, 1986; beaver pond are driven by silica. Analysis revealed that 65% of the
G"bert,. 1988; Tryfon & I\/Ioustaka-—Gounl, 1997, _V”J-anen et al, 2008) 700 Cladocerans - 3500 Cladocerans Copepods Diatoms | Rotifers variation in diatom numbers depends on variation in silica
The shift from one plankton species to another indicates changes in concentrations. This corroborates results of previous studies. Wetzel
the t f nutrient iable (Grah t al. 2004) the role of d Cladocerans 0.125 0.496 0.005 . . . .

ype of nutrients available (Graham et al., ) the role of 500 ——Copepods | 2000 (2001) explains that one thing that is certain about freshwater
competition between two or more species (Grover and Chrzanowski, ——Rotifers Copepods 0.007 | < 0.001 systems is that silica is a necessary for diatom existence. This is
2006) or how light is a_lffectlng_the system (Kirk, 1994_)._ | y Diatorns Diatoms 0.063 supported by data in Table 2 and in Figure 2. This significant result

Plankton are microscopic organisms that are divided into two E o 500 E | |Rotifers indicates that diatoms do depend on silica. Diatoms use silica for their
main groups: phytoplankton and zooplankton. Phytoplankton are i - structures and for reproduction (Vinyard, 1979; Wetzel, 2001).
autotrophs and zooplankton are classified as heterotrophs because 2. a | Table 1. Results of regression analyses of the Because diatoms are phytoplankton, they are the foundation for
they rely on other organisms for their source of nutrients (Deibel, S 400 5000 E abundance of the different plankton groups. many aquatic food webs. The primary predators of diatoms are
2001). Phytoplankton are responsible for 50% of Earth’s primary = S Significant p-values are indicated in red. copepods (Turner et al., 2001). The data collected indicate that the
productivity (Falkowski et al., 2004). Zooplankton convert the S = Sianificant relationshins were found between cladocerans copepod population is dependent on the diatom population. If more
phytoplankton’s plant tissues into animal tissues and are the gateway w 300 - 1500 % angd rotifers (p = 0 OO% 2 = 0.693), copepods and diatoms diatoms are present, then there is a larger food source available for
to more complicated food webs (Goswami, 2004). Several groups of E 5 | (p=0.007 rf — 0.66 6), nd conennds gng otifers the copepods. If fewer diatoms are present, there are fewer
plankton are abundant in freshwater systems:_ diatoms, rotifers, a -E (p ; O. 00 1’ 2 B O. g 19)’ The reﬁa’lcoionshi between copepods. One explanation for the mid-summer decrease in copepods
copepods, and cladocerans (Dodds, 2002). Diatoms are a group of E 500 - 1000 5 % dance of — 45 and diatom 'ndp o< that th could be that diatoms are producing antimitotic compounds that inhibit
silica-based phytoplankton. They are unique because they use silica to Z = ?oue (‘? ] ceoo ICa (iﬁ)enp%(:' abe delaeon dirllt olflatﬁg di:tome copepod fecundity and egg-hatching success (Turner et al., 2001).
create their cell walls (Wetzel, 2001). Rotifers are zooplankton that op u?atioﬂ gllie relation);hi bel'?ween ~bundance of Rotifers also utilize phytoplankton as a food source. In addition,
feed on other rotiters and phytoplankton (Suthers and Rissik, 2009). 100 - 500 Eo pe ds and rotifors im ”F;  the conenods relv more on they also serve as a food source for copepods. This relationship is
Copepods are zooplankton that utilize both diatoms and rotifers as a - ro'gfel?rs = & food Source I’:[)han the dF()) (E)n diato?/ns more significant than the relationship between diatoms and copepods,
food source (Turner et al., 2001; Brandl, 2005). Cladocerans are also B . y ' which would imply that copepods rely on rotifers as a food source
zooplankton but _they compete with rotifers for similar food sources 0 - — -0 more than they do on diatoms. Furthermore, the rotifer population
(Larrson and Weider, 1995). | o 1 8 22 36 50 93 100 109 115 may be determined by the presence of small-bodied cladocerans (body

| Silica cycling in a fresh\_/vater system IS y\_/hat drlves_ dlato_m sampling day length measuring < 1.2 mm). Cladocerans and rotifers compete for
dominance (Dodds, 2002). Diatoms require silica for their bodies. similar food sources. Gilbert (1988) found that freshwater systems
Dissolved silica can increase in unstratified spring waters when It is favor rotifer populations when small-bodied cladocerans are present.
released from disturbed sediments. This is due to Increasing Figure 1. Changes in abundance of plankton from mid-summer until early autumn. Zooplankton and diatoms are graphed on separate Figure 1 shows that there are more rotifers than cladocerans during
temperatures. Past results have shown that a decrease in silica axes. each sampling day, which supports Gilbert’s findings.
concentrations leads to a decline in diatom populations, which in turn o , , _ _ , _ o _ ili i

ffect lankton (S d Stabel 158??‘ Wetzel 2001 At the beginning of the sampling period (mid-June), there were relatively few zooplankton. As the diatom population rapidly increased, so did the Throughout the study, silica concentrations were Iqwer than the

affects zooplankton ( oriner antl Stabel, , RS, & )'- populations of the zooplankton. The mid-summer decline in diatoms, possibly triggered by nutrient depletion (see Figure 2 below), was followed closely by average of most freshwater systems (Wetzel, 2001). This suggests

The purpose of this study was to observe the relationship 2 decline in zooplankton Abundance ’ ! that the silica is being used by diatoms and that it strongly influences
between plankton populations and silica concentrations and among ' diatom population sizes. In turn, the diatoms influence zooplankton
groups of plankton in a freshwater beaver pond. This research is populations. As a result, silica is the primary factor driving the
significant to the field of aquatic ecology because the beaver pond has 3500 - "9 Cladocerans | Copepods | Diatoms | Rotifers dynamics of plankton in this shallow freshwater ecosystem.
never been extensively studied and it is a shallow system. Only _E| 1000 — Diatoms g % Silica. 0.049 < 0.001 0.009! 0001
recently have shallow systems received attention from limnologists ] N - -

(Castro et al., 2005). Because the beaver pond is shallow, it is most o silica -/ E- Temperature 0.053 0.113 0.188] 0.089 the ratu re Clted
inlv i ic—havi _ 2. 2500 - — H 0.262 0.721 0.520 0.656
Certa'”'Y_|SOtherm|C havmg On_e temperature and has no i - 6 IGN p_ Castro, BB, Antunes, SC, Pereira, R, Soares, AMVM, Gongalves, F. 2005. Rotifer community structure in
thermocline. With no thermocline present, plankton are capable of E E Dissolved oxygen 0.209 0.162 0.086 0.196 three shallow lakes: seasonal fluctuations and explanatory factors. Hydrobiologia. 543:221-232.
' iti T Q 2000 - B Deibel, D. 2001. Monitoring protocol for zooplankton. Marine Biodiversity Monitoring: 16 p.
mhabmng all depths of the beaver pond (Dodo!s, 2002). This is the .E. > N Phosphate 0.784 0.367 0.098 0.833 Dodds, WK. 2002. Freshwater ecology: Concepts and environmental applications. Academic Press, San
first known study to analyze temporal change in plankton populations — o . Diego. 569 p.
in a shallow isothermic system. o 1500 - - 4 ,— Nitrate 0.250 0.842 0.797 0.735 Falkowski, PG, Katz, ME, Knoll, AH, Quigg, A, Raven, J, Schofield, O, Taylor, FJR. 2004. The evolution of
"'E xT; modern eukaryotic phytoplankton. Science 305: 354-360.
: : : : Findlay, DL, Kling, HJ, 2001. Protocols f ing biodiversity: Phytoplankton in freshwater.
= 1000 | 3w Table 2. Results of regression analyses of the relationship D Depariment of Fisherivs and Oosans, Winninee, 16 p. oo I TTESAEEE
I\/I et h O d S =] 5 -E between the abundance of plankton groups and Gilbert, JJ. 1988. Suppression of rotifer populations by Daphnia: A review of the evidence, the
E c00 - g various abiotic factors. Significant p—values are gnge(%haprlils)r?f,zgg_dlégz.effects on zooplankton community structure. Limnology and Oceanography
Samples were obtained weekly in order to track the changes in —_ -1 £ Indicated In red. Goswami, SD. 2004. Zooplankton methodology, collection, & identification—a field manual. National
- : Institute of Oceanography. Ed. Dhargalkar, VK, Verlecar, XN.
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submerged below the surface of the water within each region (north : ° 2 30 >0 7 1001091 plankton groups. - None of the other chemical or physical factors diversity in a dinoflagellate dominated system. Microbial Ecology 48: 528-540.
. . ) . ] Sal‘npling dEIY were significant, indicating that silica alone drives the plankton Grover, J, Chrzanowski, TH. 2006. Seasonal dynamics of phytoplankton in two warm temperate
central, south) for nutrient analysis. Physical and chemical properties dynamics of the beaver pond reservoirs: association of taxonomic composition with temperature. Journal of Plankton Research
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of the water were recorded from five locations within the three regions

and then averaged overall Nitrogen temperature dissolved oxygen Figure 2 Relationship between the number of diatoms and the amount of Hadas, O, Berman, T. 1998. Seasonal abundance and vertical distribution of protozoa (flagellates,

cilicates) and bacteria in Lake Kinneret, Israel. Aquatic Microbial Ecology 14:161-170.

and pH were measured by a Vernier LabQuest® system_ Phosphorus silica from mid-summer until early autumn. Diatoms and silica are Kirk, JTO. 1994. Light and Photosynthesis in Aquatic Ecosystems. Cambridge, UK. Cambridge U. Press.
- - i raphed on separate axes. 509 p.

was measure_d using a H&Ch@ DR/890 colorlmefter. Silica wa§ grap P Larrson, P, Weider, LJ. 1995. Cladocera as model organisms in biology. Kluwer Academic Publishers,
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transported back to the lab for preservation, using a 5% formalin
solution (Findlay and Kling, 2001; Goswami, 2004). A 1-mL sample of
water was removed from each 50-mL bottle and placed in the well of a

Sedgewick-Rafter counting chamber. The slides were examined under Figure 3. Pictures of plankton: B o | Marine Ecology Progress Series 220:187-199.
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