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lN'VER'T'EBRA TE SAMPLTNG AT FISH SPRINGS NATIONAL WlLDLlf.C REf UGE 

Ah§tract: Fish Springs National Wildlife Refuge (PSNWR) conducted annual invenebrate 
sampliug from 14 July to 5 Aug 1997. Waterboatmen (Family Corixidae) and Backswimmen. 
(Family Notonectidae) were Lhe most common species and were 47% and 26.7 % respectively, of 
the total invertebrates found. Peak abundance \\"<IS found in Pintail Unit. l'cak diversity was 
found in Gadwalltmit which had 9 species. Shovclcc Unit had the lowest di ver~ity and 

· abundance. 
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Fish Springs has the opportunity to provide high quality, preferred: habitat tQ waterfowl and 

wading birds such as gadwall (Anns srrepera), canvasback (Aylhya valisineria), while faced ibis 

( P!cgadis cbihi), and snowy egret (Egretta lhu.la) consistently from year to ycor through a nearly 

consrant supply of water that is virt11ally unaff-ected by annual and seasonal fluctuations in 

pre9ipilatiou. Many birds such a~ ducks and geese are dependent on high protein .invertebrates fur 

S\lCcessfiJI raising of young (Kaminski and l'rit1ce l \181 , Murkin and Kadlec 1986, McKnight and 

Low I 969). Krapu and SwmlSOn ( I 975) found that plant foods containe<l insull\cicnl amounts of 

calcium fur reproduction of pintails, and preswned thal invertebrates, especially snnils would 

become the primary source of ealciwn during 1.he laying !\ea<;On. 

Urnwdowos sinmlate t he cyclic drying and flooding of natural wetlands causing a release 

pf nutrients tied up in emergent vegetation. Burning of stands of emergent mar~h vegetation 

also aids this process (Fau!kncl' aod de Ia Cru~ 1982and Smith and Kadlec 1985). This sudden 



release of nutrients and re-lloolling has been shown to cause an increa~e in the diversity and 

abundance of invertebrates (Kadlec I %2). 

The pmposes of this study are to: l ) Quantify the abunllam:.t: and diwr·sity of invertebrates 

int.he various marsh units; 2) Determine the succ<,ss of marsh managct)1ent s1.111t.egies such a~ 

drawdowns and prescribed buroing .in increasing nhundance and diversity of invertebrates; 3) 

Describe the d.ist.ribution pattern, if any, of invertebrutes in the rish Springs marsh. 

STtJ I)Y ARE.A: The study was conducted o.t Fish Springs National Wild! if(~ Rc:iitge., located at 

the southern end oHhe fireat Salt Lake Desert in Juab Co., Utah. Large temperature variations 

occur both daily and seasonally as is rypical of desert environments (Butcher 1976). Annual 

pr()Cipitation averages!! illchcs (J. Banta, USFWS. pers.commun.). Nighttime low tcmpcrl\tttrcs 

during the study ranged fr()lll 53" to 72 "F (F. Banta. USEWS. pers. commun.). Marshes arc 

Jlood~d witb a steady supply ofnlka\ine spring water. Water is diverl~d by Refuge personnel 

through a series of culverts to each marsh unit. Normally, two of the marsh units are drained and 

burned each year. In this rotation each unit is burned every ~ix to seven years. Durning and re

flooding usually takes place in the fall. Trap~ were plttced in areas with al least lm of water 

dcptl~. VcgctatioJJ wns ~uhmerged and included muskgra~~ (Chara ~.),widgeon grnss (Runn!;l 

maritima). 

METHODS: Light rrnps were constructed using a sun t~;ajar, funnel and a 6 volt flasl11igbt 

(Figure 1 ). All flashlights wr;:re etluippc.d witll new batteries each evening. to ensure constant ;md 

even illumination of all units surveyed. Rulb!': were l'eplaced when a bulb decrca~ed in light 

intensity. Tbe trops •vere inverted, filled witll w-.tter and attached to posts in the ponds so that at 



l~t haU'oflhc jar \vas submerged. Two traps were placed in eac·h pond, om: at the castcm and 

one ar the western end. Trap poles are lt.lil in place year after year and arc only replaced in the 

event of one being knocked over, as sometimes happen~ during winter due tl) ice and wi+Jd. Wh~u 

poh.:s arc replaced t he same location ls found using the iiill~n pok: or the map included in the 1993 

invertebrate study. Care was lak~n tonsaintain lm of water depth at all sites. F.venings when 

there w<tS >50% cloud cover or chances of slonn.c;, rrnpping ·was delayed to Lhe next clear 

evening. The traps were set up, and the lights were turm:d on at dusk. Samples were collected 

the fo llowing morning being c<~r<.~lill . to not SfliJI any of the invertebrates. Specimens were strained 

~1th a .833mm mesh straiuCJ· an.d placed blto ])int canning jars with isopropyl alcohol. Specimens 

were counted and identified to fumily or to the most certain taxonomic level (Table 3). ln this 

l;iudy all visible parasitic and lh:c swinuning it.wertebrates were counted, except for the too 

numervu~ to count copcpods. Notes regarding the relative abundaiJ.ce, or abSt:rt<.:\.1 of copcpods 

were made before the samples wen: strain~d. 

R.ESUL TS: Shoveler Unit bad the lo-..v-est abundJlnce and diversity of any unit. Uad\vall Unit 

had the highest specie~ diversity. Pintail Unit had the highest invertebrate nbund/,li1Ce of any unit 

(Table I). Five units had eight or the nine iny crtcbrate species found, only one unit, Gadwall, had 

aU nine species. Tile otJler three units had lower diversity numlx::rs (Table 2). Copepods \vere 

observed and estimated as absent. present, abundant and very abundant. The samples from 

Harrison Unit had copcpods S\.1 very abundant that they clouded the water and abo formed a 

viscous appearing layer 011 the bottom 2 inches of the trap jar. Cope pods were not found in the 

samples from Mallard, Curlew, \lud Uadwall Unit. 



DlSCliSSION: During tJ1e period of egg formation duck hen diets are 70- 99% animal matter 

(Brookhout 1 979). This increase in animal matter delivers necessary protein, calcium and amino 

acids for egg production (Knlpu 1979). Chura. (1961) determined thal. !he oollom d'""Ciliull, insect 

family Chironomidac comprised t.he bulk of animal food ingested by mallard ducklings and that r:. 

Corixidae formed a large portion oflhe diet of mallard ducklings at Dear River Migratory Bird 
' 

Refuge. At Fhih Springs Corixidne were 47% of all invertebrates caugfu. No Chironom.idae were 

captured in this S1lmpling nor in any of the other years' except in 1983. In 1983 F. Chironomidae 

were 42% of the total invertebrates collected. Snmples that year were colle~:u.:d li'01n the bottom 

using an 'Eckman Jrcd::;c rather than the cutTent light trap wltic11 docs not samJ>Ie the substrate. 

Marty large swnnn~ of adult Chironomidae were observed this summer so it is likely they were 

present and simply nul detected due to U1e equipment used. 

Harrison Unit han good abundance and diversity as was ex.pecte<l due to it's burnin~ this 

year. Shoveler llnit had the lowest div~:r.;ity aod abundance. It was burned in 1995. Thi~ is 

unu~uol and may be an <trtifact of our one 11.ight sampling desiWI. A compairison of the long term 

data show that more oft.en than not, increased invertcbnttc abundnnce follow~ a drawd0'-\11 and 

bum (Tables 4 nnd 5). 

13ased on data from t!Je·J996 invertebrate study I t~xpe~:tlhat copcpods will disappear 

from Egret Unit and decrease if not disappear from Avocet and Pintail !Jnit. [{arrison lJnit's 

population of copepods is most likely to decrease as they must be near carrying capacity. 

One represcmative of n non-oquatic family (Cur\:ulionidac) was found. 

Continue marsh lllOnag.ement str;~regies that would protect nnd enhance the diversity and 

abundru1ce of invertebrates that arc bcnelicinl to breeding birds. 
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Fjouce !':" Light trap apparatus used ·~ capture invertebrates at FiSh Springs NWR. 



T.ahl~.t Total invertebrates collected by invertebrate ~ampling at Fish Springs National Wild)il~ 
Refuge, July 1997. · 
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·rable 2 ; Nurnlici of species captured in each unii. dmitJg invertebrai.e sampling at Fish Springs 
National Wildlife Refirge, July '19?7. 
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Table 3: Species breakdowns of invertebrates captured at Fish Springs NWR, July 1m. 

UNIT soecin sce<:ies 
Pintail .is 1 o.~. <it Qrand tot•' I M9llerd I 91!!!!! Ibis Gadwall 

15 336- 1 54 13 3746 1713 164 0041 47.0% 

55 37 J 51 229 915 83 3435 26.7% 

48 2 1 0 ~ 2 2 2 35 - 197 +·--'-1."""-5% _1 

9 1( 2 0 ~~ 
6.8% 

0 1 15 437 23 476 3.7% 

layfiV - 21 02% 

1 2 3 1'19 3 79 3 370 2.9% 

I 305 

0 1 

1 0.0% 

' A A SA A 

A ~ Abundant 

VA = V cry abundant 
SA = Super abundant 



Table 4: Long term data compairison of invert abundance at Fish Springs N\VR.. 

Unit 1990 
Mallard 79 

Shoveler 5588 
Pintail 3885 

Harrison d 
Curlew 181 

Ibis d 
Gadwall d 

Egret d 
Avocet d 

* = f lashlight Failed 
d=No Data 

1991 1992 1993 1994 1995 1996 1997 
d 174 56 214 158 341 129 

141* 17 ~ 33 41 d 676 6 
158* 887 830 2442 d 1622 6815 
4296 8137 1147 d 26961 68103 4204 
417* d 126 d 638 149 389 
2908 d 1618 d 5876 3329 37 

d d d d d 17895 571 
808* d 94 697 1327 1982 594 
191 d d 5419 235 884 100 

Table 5: Years of burns at Fish Springs NWR. 

Year Units 
1989 Shoveler 
1990 Ibis, Pintail, Harrison 
1991 Egret 
1992 None· 
1993 Avocet (dry·for 2 years) 
1994 Ibis, Curlew 
1995 Shoveler, Pintail 
1996 None 
1997 Harrison 

Avgs Totals 
164 1151 
10.60 6361 
2747 16481 
18808· 112848 .. 
297 1483 

2754 13768 
9233 1?466 
939 4694 
1366 6829 
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