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ABSTRACT - 
THE MDDISFLIES (TRICHOPTERA) OF STILLFORK W W P  

NATURE PRESERVE, CARROLL COUNTY, OHIO 

John D a i l y  Us i s  

Master o f  Science 

Youngstown Sta te  U n i v e r s i t y ,  1985 

A survey o f  T r i chop te ra  ( c a d d i s f l i e s 1  was conducted i n  1984 and 

1985 a t  S t i l l f o r k  Swamp Nature Preserve, C a r r o l l  County, Ohio. The 

purpose o f  the study was t o  c o l l e c t  and i d e n t i f y  the c a d d i s f l y  species 

and t o  evaluate t h e i r  community s t r u c t u r e ,  d i v e r s i t y  and seasonal 

d i s t r i b u t i o n .  S p e c i f i c  i n t e r e s t  was p laced on the d i s t r i b u t i o n a l  

ranges o f  species t o  evaluate pos t- g lac ia l  and zoogeographical 

r e l a t i o n s h i p s  o f  the T r i chop te ra  i n h a b i t i n g  nor theas tern  Ohio. 

Comparisons between t h i s  ung lac ia ted  study s i t e  and Watercress Marsh, a  

g l a c i a t e d  wetlands, 18 k i l ome te rs  n o r t h  o f  S t i l l f o r k  Swamp are 

addressed. 

A t o t a l  o f  7,974 a d u l t  T r i chop te ra  was c o l l e c t e d  rep resen t i ng  

n ine  f a m i l i e s ,  37 genera, and 104 species. P o l y c e n t r o ~ u s  c l i n e i  

(L ) . ,  H r d r o ~ s r c h e  incommoda Hagen, P r c n o ~ s ~ c h e  a ~ l o n a  Ross, and 

Frenesia d i f f i c i l i s  (Walker) were new s t a t e  records.  The f a m i l y  

Leptoceridae was the l a r g e s t  assemblage represented by  25 species and 

c o n s t i t u t e d  22.5 percent o f  the c o l l e c t i o n .  The genus L imnephi lus 

was the most abundant genus compr is ing 17.6 percent  o f  the season 

t o t a l .  Shredders, the l a r g e s t  t r o p h i c  category, c o n s t i t u t e d  31.7 



percent  o f  the species and represented 37.8 percent  o f  the t o t a l  
--i 

c o l l e c t i o n .  

Conclusions reached from t h i s  s tudy i n d i c a t e d  t h a t  a  l a rge  

assemblage o f  s t i l l - w a t e r  T r i chop te ra  i n h a b i t  the unpo l l u ted  swamp. 

Most o f  the species are no r the rn  i n  range and con f i rm  the p r o b a b i l i t y  

t h a t  S t i l l f o r k  Swamp mar have o r  i s  se rv ing  as a  refugium f o r  these 

boreal  species. 
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INTRODUCTI ON. ------... 

In ponds and streams, insects are usually the most conspicuous 

form of life and occur with great abundance and diversity. Aquatic 

insects occupy a wide var iety of habitats and wi thin each major taxon 

(order, family, and genus:) show remarkable adaptability to many aquatic 

environments. I t  is thought that aquatic insects were derived from 

terrestrial ancestors which invaded the waters on different occasions 

during the course of their evolution. The exact sequence is not known 

but probably the earliest was a mayflr-like insect (250 million B.P.:j 

of the now extinct order Paieodictroptera (Usinger, 1955). Subsequent 

invasions of aquatic environments included stoneflies (Plecoptera), 

dobsonflies (Neuroptera), beetles iColeoptera), and true bugs 

(Hemipterai during the Permian (220 million B . P . I .  Caddisflies 

(Trichoptera), true flies (Dipterai, and parasitic Hymenoptera first 

appeared in the fossil record during the Jurassic (160 million B . P . i .  

Moths and butterf 1 ies (Lepidoptera) did not appear unt i l early Ter t i arr 

160 million B.P.) (Brues et al., 1954:). Miocene fossils indicate that 

the modern trichopteran fauna was well differentiated by the Cenozoic 

Era and many of its lineages were well represented more than 20 million 

years ago (Ross, 19653. 

The order Trichoptera, one of the larger groups of aquatic 

insects, includes an estimated 1,200 North American species (Wiggins, 

19783 and a world-wide total exceeding 10,000 species iWiggins, 19773. 

The Trichoptera exhibit remarkable diversity of form, behavior, and 



habitat adaptations. 10 all probability, Lepidoptera and Trichoptera 

euolued from a common ancestor, a neuropteroid insect wi th net-veined 

wings that resembled present day Megaloptera, e.g, alderflies 

(Sialidae). Unlike the Lepidoptera, larval Trichoptera lost their 

spiracles and became wholly dependent upon an aquatic or semi-aquatic 

environment. Although caddisflies are holometabolous and aquatic as 

immatures, the adults transform to a winged terrestrial form. These 

secretive, highly excitable adults are normallr active after dusk. 

The adults are readily attracted to lights and are found in abundance 

near suitable habitats. Caddisfly larvae occupy most types of 

freshwater habitats from cold springs to rivers, marshes, lakes, and 

temporary pools (Wiggins, 1377>. 

Mackar and Wiggins !197?) proposed that trichopteran diversity 

is an expression of the "ecological opportuni ties maae possible by the 

secretion of silk, a proteinaceous secretion of a11 caddisflies. BY 

using silk to fashion a uarietr of shelters and other devices, larval 

Trichoptera have evolved adaptative systems to exploit a wide range of 

resources". 

The recognition of Trichoptera as an insect group important in 

many aquatic ecosystems (Resh, 1974; Resh and Unzicker, 1975) has 

resul ted in increased research in the areas of caddi sf 1 y behavior, 

biology, ecology, and energetics. The narrow ecological requirements 

of some caddisfir taxa and the more general requirements of other 

members of the order have proven to be viable indicators of water 

quality IHilsenhoff, 1977). 

The first published study of Ohio Trichoptera (Marshall, 19391 



l i s t e d  47 spec ies  f r o m k s t e r n  Lake E r i e  w i t h  t h e i r  r e l a t i v e  abundance 

and seasonal d i s t r i b u t i o n .  Ross (15'441 r e p o r t e d  a d d i t i o n a l  r eco rds  

f o r  Ohio T r i chop te ra .  Du r i ng  the pas t  decade Ohio c a d d i s f l i e s  have 

been under i ncressed i n v e s t i g a t i o n .  S tud ies  by McEl r a v r  e  t a1 . ( t977 ) ,  

McElravy and Foote 11978:), M a s t e l l e r  and F l i n t  ( 1 9 7 9 > ,  MacLean and 

MacLean i l 9 8 0 ,  :P84>, Peterson and Foote (1980), Huryn and Foote (1981, 

iP83> have added t o  the t o t a l  number o f  c a d d i s f l y  spec ies  known f o r  

Ohio. Huryn and Foote (15'831 r e p o r t e d  15 f a m i l i e s ,  55 genera, and 200 

species o f  T r i c h o p t e r a  known t o  occur i n  Ohio. T h i s  r ep resen ts  over 

83 percen t  o f  the f a m i l i e s  and 39 percen t  o f  the genera known t o  occur 

i n  No r th  America. C u r r e n t l y ,  205 c a d d i s f l y  spec ies  have been r e p o r t e d  

f o r  Ohio by  the above au thors .  

The g r e a t e s t  number o f  r e c o r d s  o f  Ohio c a d d i s f l i e s  is f rom the 

G lac ia ted  Appalachian P la teau  Prov ince  (F igu re  1 ) .  No doubt many 

a d d i t i o n a l  spec ies  w i l l  be recorded  f rom the Unq iac ia ted  Appalachian 

P la teau  and o ther  l i t t l e  s t u d i e d  phys iograph ic  r e g i o n s  o f  Ohio. Hurrn 

(1982) c o n s e r v a t i u e l y  es t ima tes  t h a t  a  t o t a l  o f  n e a r l y  250 c a d d i s f l y  

spec ies  w i l l  e v e n t u a l l y  be recorded  f rom Ohio. 

Most s t u d i e s  o f  Ohio T r i c h o p t e r a  have focused on e x c l u s i v e l y  

l o t i c  h a b i t a t s .  The 69 spec ies  and 10 f a m i l i e s  o f  T r i c h o p t e r a  r e p o r t e d  

f o r  Watercress Marsh by MacLean and MacLean (1984) demonstrated the 

d i ve rse  c a d d i s f l y  fauna o f  l e n t i c  environments.  Watercress Marsh, a  

m a 1  l i50l  a t e d  wet 1 and5 1 oca ted  near the sou thern  e x t e n t  o f  g l  ac i a t  i on 

i n  Columbiana County (F igu re  21,  suppor ts  a  l a r g e  and d i ve rse  

c a d d i s f l v  fauna i n c l u d i n g  a number o f  g l a c i a l  r e l i c t  spec ies.  







The purpose of the present  study was t o  evaluate the 
4 

tr ichopteran fauna o f  an ung lac ia ted  wet land area s i  tua ted  i n  c lose 

p r o x i m i t y  t o  the Wisconsin g l a c i a l  boundary i n  eastern Ohio. Ross 

i l9652 and Howden (19691 discussed the importance o f  r e f u g i a  t o  the 

insec t  fauna du r ing  the Ple is tocene.  Such areas have been known f o r  a  

long time IAdams, 1902, 19052 and inc lude the Appalachian reg ion ,  

considered by Ross (19651 t o  be an important refugium f o r  Tr ichoptera .  

Howden (1969) s t a t e d  t h a t  between the southern edge o f  the g l a c i a l  ice 

and the ung lac ia ted  Ber ing ian  area no reg ion  w i t h  any appreciable 

number o f  i nsec ts  e x i s t e d  d u r i n g  the Wisconsinan. Resh e t  a l .  (1975) 

repo r ted  tha t  the predominant ly nor thern  c a d d i s f l y  f a m i l y  Limnephi l idae 

i s  poo r l y  represented i n  Kentucky. Since t h i s  f a m i l y  cons t i t ues  a  

dominant group i n  h igher  l a t i t u d e s  through much o f  Nor th  f h e r i c a  

(Wiggins, 1977). species o f  L imnephi l idae no doubt su rv i ved  the 

Ple is tocene i n  r e f u g i a  south o f  the g l a c i a l  i ce .  t imneph i lus  la rvae 

are predominant ly l e n t i c  and i n h a b i t  environments such as temporary 

ponds, lake margins, and marshes (Wiggins, 1973b). S t i l l f o r k  Swamp, 

C a r r o l l  County, Ohio has prov ided an ideal  ung lac ia ted  h a b i t a t  f o r  an 

extensive pe r iod  o f  t i m e  (Buchanan? 1980>. MacLean (1983) repo r ted  the 

poss ib le  o r i g i n s  o f  the T r i chop te ra  fauna near the Wisconsinan g l a c i a l  

boundary i n  Mahoning and Columbiana Counties, Ohio. 

An i n tens i ve  survey o f  the c a d d i s f l i e s  i n h a b i t i n g  S t i l l f o r k  

Swamp Nature Preserve was conducted du r ing  spr ing ,  summer, f a l l  o f  1984 

and the w in te r  o f  1985. The o b j e c t i v e s  o f  the study were: 

1.  To compile a  species l i s t  o f  the c a d d i s f l i e s  i n h a b i t i n g  

St i 1 1 f o r k  Swamp Nature Preserve. 



2 .  To q u a n t i t a t i v e l y  measure the community s t r u c t u r e ,  d i v e r s i t y ,  
-ii 

and seasonal d i s t r i b u t i o n  o f  a d u l t  T r i c h o p t e r a  o c c u r r i n g  w i t h i n  the 

s tudy area. 

3. To address and eva lua te  p o s t - g l a c i a l  d i s p e r s a l  and zoogeography 

o f  T r i c h o p t e r a  w i t h i n  no r t heas te rn  Uhio.  

4. To compare and c o n t r a s t  the c a d d i s f l y  fauna of  S t i l l f o r k  Swamp, 

an u n g l a c i a t e d  s i t e ,  w i t h  t h a t  o f  Watercress Marsh iMacLean and 
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DESCRIPTION OF STUDY AREA. 

General Descr i p t i on. 

S t i  1 l f o r k  Swamp 1 i e s  n i n e  k i  l ~ m e t e r s  no r theas t  o f  Car ro I  1 t ~ ~ n  

and f i v e  k i l o m e t e r s  south o f  Augusta on Countr  Road 10,  C a r r o l l  

County, Ohio. The swamp bo rde rs  S t  i 1 l Fork Creek (F igu re  35 i n  

Sec t ions  34 and 35, T 15 N, H 5 W Augusta Township, and Sec t ions  12 and 

18, T  14 N, R 5 W Washington Township, C a r r o l l  Countr ,  Ohio ( S t e i n ,  

1974: ) .  Most o f  the swamp area i s  owned by the Kent S ta te  U n i v e r s i t y  

Foundat ion and The Natu re  Conservancy and c o n s t i t u t e s   approximate!^ 125 

acres.  The s tudy  area i s  a l s o  known as Specht Marsh CBuchanan, 1980:) 

because o f  an e a r l y  r a i l r o a d  s t a t i o n  l o c a t e d  a t  the j u n c t i o n  o i  Countr  

Road 10 and the r a i l r o a d  t r a c k  which t r ave rses  the e n t i r e  l e n g t h  o f  the 

swamp. The l and  caned by  The Natu re  Conseruancy and Kent S ta te  

U n i v e r s i t y  Foundat ion,  61.48 acres  and 2 9 - 2 5  acres  r e s p e c t i v e l y ,  i s  

used as a  na tu re  p reserve  and i s  managed by the KSU Uepartment o i  

B i o l o g i c a l  Sciences ( S t e i n ,  1974: i .  The remain ing  wet land  areas a re  

p r i v a t e l r  owned and used f o r  I i ves tock  g raz ing .  

Geoloctic P h r s i o ~ r a p h i c  D e s c r i p t i o n .  

S t i  l lSork  Swamp i s  l o c a t e d  a  few k i  lorneter.5 west o f  the 

F l u s h i n g  Escarpment, a  d i s s e c t i n g  Lex ing ton  Penepla in  r i d g e  o f  the 

Ung lac ia ted  Appalachian P la teau  phys iograph ic  p rov ince  (S tou t  and Lamb, 

1938). Most o f  the v a l l e y s  o f  n o r t h e r n  C a r r o l l  and J e f f e r s o n  Count ies 

a re  under1 a i n  bv pa l  eozoi c  sha le ,  s.w~dstones, l imestone, and 
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sedimentary r o c k s  o f  the P o t t s v i l l e  and Al legheny Groups o f  the 
-a 

Pennsylvanian Age (Wr igh t ,  1751).  

The F l u s h i n g  Escarpment? ex tend ing  n o r t h  and south through 

eas te rn  C a r r o l l  Countr  (F i gu re  2 ) ,  i s  a  major dra inage d i v i d e  o f  

p r e g l a c i a l  o r i g i n  (S tou t  and Lamb, 19385. The su r face  immediate i r  west 

of the F!ushi  ng Escarpment i n  n o r t h e r n  Ca r r c~ l  1 County has low, narrow 

r i d g e s  and r e l a t i v e l y  broad! sha l low,  and p o o r l y  d ra i ned  u a l l e r s .  

i ng  the p re -g l  ac i a l  Tear ' s  Stage, the area now occup i ed b:~' St i 1 l Sork 

Swamp was a  deep, V-shaped v a l l e y  d ra ined  b r  t r i b u t a r i e s  o f  the Dover 

R i ve r  which f l owed  n o r t h  eventual  l y  j o i n i n g  the p r e- g l a c i a l  S t .  

iawrence R i ve r  i n  the Lake E r i e  bas in  (S tou t  and iamb, 1P38i .  

As the g r e a t  P le i s t ocene  g lac ie r .5  advanced f rom the n o r t h ,  tk!ey 

dammed t h i s  n o r t h- f l o w i n g  r i v e r  system caus ing  the f o rma t i on  o f  

g l  ac i a1 -edged f i n g e r  1 akes. Eventual  1 r, en t  i r e 1  Y new dra inage p a t  t e r n s  

were c rea ted  f o rm ing  the l a r g e  Muskingum R ive r  system o f  southeastern 

Ohio. S t i l l f o r k  Swamp i s  l o c a t e d  i n  one o f  the v a l l e y s  which became a 

f i n g e r  lake  d u r i n g  g l a c i a l  t ime ( S t e i n ,  1774:). The i ce  sheet advanced 

t o  w i t h i n  n i n e  k i l o m e t e r s  o f  the s i t e  be fo re  c l i m a t i c  changes caused 

the g l a c i e r s  t o  r e t r e a t .  

The base l e v e l  o f  the headwaters f l u w i n g  westward oSf the 

F l u s h i n g  Escarpment e s s e n t i a l  l y  became e leva ted  due t o  the deposi t ion  

o f  sediments eroded f rom the nearby h i l l s .  When the l a s t  g l a c i e r  

r e t r e a t e d ,  the lake  wate rs  d ra i ned  ou t  o f  the S t i l l  Fork V a l l e y  and 

j o i n e d  Sandy Creek, a  t r i b u t a r y  o f  the Tuscarawas R i v e r .  The former 

V-shaped v a l l e y  became a  f l a t  lake  bed f i l l e d  w i t h  P le i s tocene  

sed~men ts  across which S t i l l  Fork Creek s l o w l y  meanders (F igu re  3 ) .  



Marshes and swamps developed a l ong  the p o o r l y  d ra i ned  s t ream bed and 

e 
v a l l e y  f l o o r .  Many o f  the co ld- c l  imate we t l and  p l a n t s  and an ima ls  

became e s t a b l  i shed  i n  t h i s  and s i m i l a r  areas a l ong  the  g l a c i a l  border  

and p e r s i s t e d  u n t  i 1 d i s t u r b e d  bv  r e c e n t  agr i c u l  t u r a l  p r a c t i c e s  < S t e i n ,  

1974). 

S t e i n  (1974) r e p o r t e d  t h a t  S t i l l f o r k  Swamp i s  " s t i l l  one o f  a  

few rema in ing  areas which se rves  as a  r e fuge  +o r  many n o r t h e r n  spec ies.  

Desp i te  ex tens i ve  f a rm ing  o p e r a t i o n s  i n  the v a l l e y ,  the c o n s t r u c t i o n  o f  

a  r a i l r o a d  and a  r oad  through the cen te r  o i  the swamp, and g r a z i n g  by 

l i v e s t o c k ,  much o f  the cha rac te r  o f  a  n o r t h e r n  swamp rema ins" .  

Vepe ta t i on  Study Area. 

A c r i t i c a l  f a c t o r  f o r  hydrophy tes  i s  adequate mo i s tu re .  i a r g e  

numbers o f  such p l a n t s  a re  w ide- rang ing  because a q u a t i c  h a b i t a t s  occur 

i r r e s p e c t i v e  o f  the m o i s t u r e  c i  imate. The occurrence o f  d i s j u n c t  

n o r t h e r n  popul  a t  i ons o f  h  i gh-moi s t u r e  r e q u i r i n g  spec ies  i s  the r e s u l  t 

o f  t h e i r  s u r v i v a l  i n  r e 1  i c t  swamp and bog h a b i t a t s  d a t i n g  back t o  

pos t- g l  ac i a1 t imes iE raun ,  19675. 

Cusick and S i l b e r h o r n  (19773 r e p o r t e d  t h a t  we t iands  a re  o f  ve r y  

l imi  t ed  occurrence i n  ungl  ac i a t e d  Ohio and on1 y  smal l areas o f  swamp 

and marsh land occur c l o s e  t o  the g l a c i a l  bo rde r ,  p r i n c i p a l l y  i n  C a r r o l l  

County. Braun (1955:) d i scussed  the vascu la r  f l o r a l  h i s t o r y  o f  t h i s  

area and r e p o r t e d  t h a t  d u r i n g  the end o f  the T e r t i a r y  p e r i o d  many 

d i f f e r e n t  communit ies o f  deciduous f o r e s t  evo lved  i n  the Appalach ian 

and ad jacen t  r e g i  ons. 

Du r i ng  the P le i s t ocene  Epoch, s p e c i a l i z e d  h a b i t a t s  w i t h i n  the 



broad expanse of ungl ac i ated l andscape prov i ded refugi a for northern 
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plants and animals. A few boreal re1 icts survive in the floristic 

region of ungiaciated Ohio (Braun, 1967:). These plants presumably are 

remnants of the boreal communi tr that mi grated southward in advance of 

the Pleistocene. Cusick and Silberhorn ilY775 attributed the disjunct 

populations of boreal plants, restricted to portions o f  Beimont, 

Carroll, Columbiana, and Jefferson Counties, to the effects o+ 

glaciation and the Flushing Escarpment. Braun (1967)  proposed that 

distributional patterns observed for many species are test explained br 

consideration of their glacial and post-glacial migration during and 

after the Wisconsinan Ice Age. 

Stillfork Swamp is dominated by species o+ plants that inhabit 

meadow, marsh, pond, and littoral zone environments. Small open water 

areas are scattered throughout the .%tamp and provide permanent aquatic 

habitats throughout the rear. Much of the swamp is covered with m t e r  

from fall to late spring. I t  undergoes a relatit~elr dry period from 

mid-July to early November. In general, temporary bodies of water 

exhibit ml~ch greater amplitudes in both physical and chemical 

conditions than do most permanent aquatic habitats. Animals and plants 

that inhabit temporarr bodies of water have to be extremely tolerant of 

these conditions if they are to survive (Williams, 19781. 

The dominant tree species of Stillfork Swamp are swamp white 

oak, Quercus bicolor Willd.; pin oak, Quercus palustris 

Muenchh.; white elm, Y l x  americana L.; red maple, rubrum 

L.; and common alder, Ainus serrulata iAit.l W i f i d .  They are found 

in the swamp communities bordering the open marshes, Among the shrubs 



and bushes t h a t  have invaded the dense swamp and swamp f o r e s t  are swamp 
* 

rose,  Rusa p a l  u s t r  i s Marsh. : b u t  tonbush, Cephal an thus  

o c c i d e n t a l i s  L.: hear t- leaved  w i l l o w ,  S a l i x  r i q l d a  Muhl. ;  b l ack  

w i l l o w ,  Sal i x  n i q r a  L.; s i l k y  dogwood, Cornus Amomum M i l l  ,: a . a  

meadow-sweet, Spi raea a l b a  DuRoi. The open marsh vege ta t i on  

c o n t a i n s  a v a r i e t y  o f  sedges, rushes, grasses, and a~qua t i c  p l a n t s .  

Heed-canary grass,  P h a l a r i s  avundlnacea L.: swamp-milkweed, 

k s c l e p i a s  i nca rna ta  L.; marsh f e r n ,  T h e i r p t e r  i s p a l u s t r  i s  

Schot t , ; Hal berd- l  eaved t ea r  thumb, Pol yci.5- , . &!- i i o l  l urn L ,  var 

pubecens; nannyberry,  Viburnum len taqo  L.; g i a n t  bur- reed, 

Sparqanium eurrcapum Engelm.: common arrowhead, S a ~ i t t a r i a  

1 a t  i do1 i a W i  I 1 d, ; and wool grass, Sc i r p u s  cyper i nus (L.) Kun t h .  

a re  among the herbaceous p l a n t s  which occur a t  S t i l l f o r k  Swamp. Water 

smartweed, Po l y~onum na tans  Eat., and p i cke re !  weed, Pon teder ia  

corda ta  L., l i n e  the edges o f  S t i l l  ForR Creek as I t  s l o w l y  winds 

through the swamp. Water pennywort, Hyd roc t y l e  ranuncu lo ides  L . f , ,  

and s t a r  duckweed, Lemna t r i s u l c a  L., occur i n  the open ponds. 

C a t - t a i l s ,  Typha l a t i f o b  L., a re  p resen t ,  b u t  n o t  dominant. 

Swamp rose ,  g i a n t  bur- reed, and smartweed dominate the open marshy 

areas. BY i a t e  Ju l y  and e a r l y  August, S t i l l f o r k  becomes choked w i t h  

spa t te rdock ,  Nuphar advena (A i t . : )  A i t . f . ,  and Halberd- leaved 

tearthumb, w h i l e  the s tand ing  water  ponds become overgrown w i t h  water 

pennywort and p i c k e r e l  weed. 

S t e i n  113743 r e p o r t e d  the f o i l  owing r a r e  p l a n t s  f o r  St i  1 l  for^ 

Swamp: w i n t e r b e r r y ,  I i e x  v e r t i c i l a t a  (L.1 Gray; too thed  arrow-wood, 

Viburnum dentatum L.; s h i n i n g  w i l l o w ,  S a l i x  l u c i d a  Muhl.; marsh 



s k u l l c a p ,  S c u t e l i a r i a  e p i l o b i i f o l i a  L.; and verna l  wa te r- s ta rwor t ,  - 
C a i i i t r i c h e  verna L. S t i l l f o r k  Swamp and Watercress Marsh i n  

Columbiana County are the o n l y  two h a b i t a t s  i n  Uhio f rom which the 

swamp j ack- in- the- pu lp i t ,  Arisaema s tewardsun i i  ( B r i t t . )  Stevens, 

i s  known. 

Cusick and Si 1 be rhorn  i 1'?77) r e p o r t e d  an addi t i  onal r a r  i t y  f o r  

u n g l a c i a t e d  Ohio, Carex comosa Boo t t . !  a  sedge spec ies  scarce south 

u t  the g l a c i a l  border .  Buchanan (1980) r e p o r t e d  t h a t  the water 

pennywort o f  S t i l l f o r k  Swamp i s  p robab ly  a t  i t s  n o r t h e r n  l i m i t s  and no t  

ind igenous t o  Ohio. 

Faunal Elements. 

I n  a d d i t i o n  t o  the aqua t i c  f l o r a ,  c e r t a i n  o the r  components a+ 

S t i l l f o r k  $damp b i o t a  i l l u s t r a t e  the d i v e r s i t y  and uniqueness o f  t h i s  

h a b i t a t .  Buchanan (1747, 1980) r e p o r t e d  t h a t  l o n g - b i l l e d  wrens? 

Telmatodytes p a l u s t r i s  d issaep tus  (Bangs); s h o r t - b i l l e d  wrens, 

C i s t o t h o r u s  p l a t e n s i s  s t e l l a r i s  iNaumann): l e a s t  b i t t e r n s ,  

I xobrychus  g, e x i l i s  (Gmel i n > ;  w i l l o w  f l y c a t c h e r ,  Empidonax 

t .  t r a i l l i i  (Hudubonj; marsh hawk, C i r c u s  cyaneus hudsonius - 

(L.T; and w a r b l i n g  v i r e o ,  V i r e o  q. g i l v u s  ( V i e i l l o t ) ,  nes t  a t  

S t i l l i o r k  Swamp. Buchanan (19802 r e p o r t e d  s i x  s t a t e  reco rds  f o r  the 

area west o f  the F l u s h i n g  Escarpment which i nc l udes  S t i l l f o r k  Swamp. 

The eas te rn  r i b b o n  snake, Thamnophis s a u r i t u s  s a u r i t u s  < L . f ;  and 

brown snake, S t o r e r i a  dekayi  iHo lb rook ) ;  was c o l i e c t e d  i n  S t i l l  

Fork Val 1 e r ,  October 1772, b u t  n o t  found elsewhere i n  the county,  The 

o n l y  known spo t t ed  t u r t l e ,  Clemmys a u t t a t a  (Schne ider> ,  f rom 



u n g l a c i a t e d  Ohio was c o l l e c t e d  i n  S t i l l f o r k  Swamp b r  Buchanan (Conant, 
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1Y51>. The s t i n k p o t  musk t u r t l e ,  S te rno the rus  ~ d o r a t u +  

( L a t r e i l f e i ,  was c o l l e c t e d  i n  1958 ex tend ing  the known range f o r  t h i s  

spec ies  i n  u n g l a c i a t e i  eas te rn  Ohio. S t i l l f o r k  Swamp i s  a!so the type 

l o c a l i t y  o f  the me lod ius  ground c r i c k e t ,  Nemobius mefod iug  Thomas 

and Alexander ,  c o l l e c t e d  i n  1957. I n  Ohio, t h i s  spec ies  i s  o n l y  knmm 

t o  occur a t  S t i l l f o r k  Swamp and Cranberry  I s l a n d ,  F a i r f i e l d  County, and 

i s  cons idered  a  r e l i c t  spec ies  o f  n o r t h e r n  wet lands.  

I t  i s  ev i den t  t h a t  S t i l l f o r k  Swamp i nc l udes  h a b i t a t s  

cha rac te r  i s t  I c o f  n o r t h e r n  wet 1 ands t h a t  haue suppor ted  many spec i es o f  

p l a n t s  and an ima ls  as d i s j u n c t  p o p u l a t i o n s  s i nce  g l a c i a l  t ime.  

Col l e c t  i on  S t a t  ions.  

Two permanent c o l  l e c t  i on  s i  t e s  were e s t a b l  i shed w i  t h i n  the 

s tudy  area. T h e i r  l o c a t i o n s  a re  shown on F i g u r e  4. 

S i t e  t4o. 1. 

T h i s  c o l l e c t i n g  s i t e  ( F i g .  5) was l o c a t e d  app rox ima te l r  250 m 

eas t- nor theas t  o i  County Road 10 and S t i l l  Fork Creek b r i d g e .  S i t e  

l o c a t i o n  was p r i m a r i l y  based upon the p r o x i m i t y  o f  severa l  ac res  o f  

swamp f o r e s t  ad jacen t  t o  a  l a r g e  expanse o f  open swamp (F ig .  61. 

C o l l e c t i o n s  d i s c l o s e d  l a r g e  numbers o f  L imneph i i us  l a r v a e  f e e d i n g  on 

the submerged, decay ing v e g e t a t i o n .  T h i s  s i t e  area was dominated by 

smartweed and bur- reed. Vege ta t i on  b o r d e r i n g  the  swamp f o r e s t  a t  the 

s i t e  was comprised o f  wool grass,  b l u e- j o i n t e d  g rass ,  Calamaorost is  

cariadensi s (Mi chx. > ; swamp mi l kweed and b l  ue-purpl  e  v e r v a i n  , 











yerbena has ta ta  L. - 
Physio-chemical a n a l y s i s  o f  the so i  1 i n  October, 1934 revea led  

a pH o f  5 . 2  and 82 percen t  mo i s tu re  con ten t :  o the r  s o i l  pH measurements 

showed t h a t  the swamp ~ o i  l ranged f rom 4.5 t o  S.0. 

S i t e  tiio. 2. 

T h i s  s i t e  (F ig .  7 )  was l o c a t e d  severa l  hundred meters  south- 

southeast  f rom No. 1 and was s i t u a t e d  much c i o s e r  t o  S t i l l  Fork C.reeK. 

A 20-30 cm wide i n t e r m i t t e n t  stream t h a t  o r i g i n a t e d  f rom a l a r g e  

bur- reed and arrowhead swamp area ( F i g .  85 f l owed south pas t  the s i t e  

and i n t o  S t i l l  Fork Creek. In sp r i ng ,  l a r g e  numbers o f  I r o n o s u i a  

l a r vae  were observed f e e d i n g  upon submerged, decay ing grasses i n  the 

slow c u r r e n t s  o f  t h i s  stream. Ciumps o f  wool g rass  and reed- canary 

grass l i n e d  the banks o f  t h i s  temporary stream. I n  June and J u l y  the 

water  l e v e l  i n  the stream dropped and was covered by  an orange o x i d i z e d  

i r o n  f i l m .  Hrnes i f 9 7 0 )  and Wi 1 1  iams (15'78:) r e p o r t e d  t h a t  streams i n  

marshy areas a re  o f t e n  covered by f l o c c u l e n t  brown f i l m s  ( f e r r i c  

hydrox ide)  c h a r a c t e r i s t i c  o f  h i g h  o rgan ic  ma t te r  and lo~,<t pH. BY e a r l y  

August o n l y  a  muddy bot tom was v i s i b l e  as Ha lberd  tearthumb had 

comple te ly  overgrown the swamp rose  t h i c k e t s  and buttonbushes which 

surrounded t h i s  s i  te .  Passage through the area became ve ry  d i  f f  i c u i  t . 
Phrsio- chemical  da ta  on the i n t e r m i t t e n t  stream taken i n  Novem- 

ber  1934, when i t  was aga in  f l o w i n g  showed: f f >  pH, 6.5; (2:s d i s s o l v e d  

oxygen s a t u r a t i o n ,  45-50 pe rcen t ;  (31 temperature,  2 C;  (41  c u r r e n t  

v e l o c i t y ,  5-10 cmisec. Graz ing f i r s t  i n s t a r  c a d d i s f l y  l a r v a e  were 

observed and c o l l e c t e d  f rom the stream on November 23 ,  1384. 







Lo1 l e c t  iuns  o+ adul t caddi,sf 1 i e s  were made a t  s i  t e s  one and t w ~  

bv 1 i g h t  t r a p s  operated a t  weekly ~ n t e r v a l s  d u r i n g  the months o f  Ma?. 

through Nouember 1984. A t o t a l  o f  31 c13l 1 ec t i ons were made. ~ l o l  l ec t- 

ions o+ 1 aruae and pupae were made i r r e g u l a r l y  d u r i n g  Apr i l ! Mar, 

November, December 1984 and Februarv 1385. Methods used ti1 ob t a  i n  

a d u l t  specimens d i f f e r e d  from those used f o r  immatures and are t r e a t e d  

s e p a r a t e l r .  C o l l e c t i o n s  were made a t  week i r  i n t e r v a l s  accord ing  t o  the 

schedule o f  Lewis and T a r l o r  i 1967 ) .  

AJu1 t Col l e c t i o n s .  

Because most noc t u r n a i  i n s e c t s  a re  photopos i  t iue, 1 i gh t t r a p s  

were empiored i n  sampl ing a d u l t  c a d d i s f l i e s  iRo~ .s ,  19441. Two ' l i g h t  

t r a p s  were purchased f rom Bio-Quip Products ,  Santa Monica, Cal i f o r n i a  

f :Universal  L i g h t  t r a p  No. 2851A3 and cons i s ted  o f  a 3 l i 2  gal  i o n  

~ct l : fprop:vlene bucket ,  1 i g h t  weight  f unne l ,  aluminum top, c i e a r  p l a s t i c  

vanes and an e i g h t  wa t t  b l ack  l i g h t  tube. Power was s u p p l i e d  b r  a 

p u r t a b l e  12 vor t DC b a t t e r y  (capable uf e i g h t  hours  use w i t h o u t  

recharg ing: ) .  The 1 i g h t  t r a p s  were operated f rom approx imate l r  one-half  

hour be fo re  dusk u n t i l  sun r i se  o r  approx imate ly  e i g h t  hours.  Weeklv 

c o l l e c t i o n s  were made throughout the emergence season i r r e s p e c t i v e  o f  

weather c l x ~ d i t i o n s .  L i g h t  t r a p p i n g  began Ma.v 2 ?  1984 and ended 

November 5, 1584. Specimens were s o r t e d  f rom the i r g h t  t r a p  m a t e r i a l  

and preserved i n  80 percen t  e thanol  . A1 though 1 i gh t t r a p s  cu l  I ec t 



l a r g e  numbers o i  i n s e c t  s p e c i e s ,  t h e y  a r e  u n a b l e  t o  d r s c r i m i n a t e  
a 

between endemic and m i g r a n t  s p e c i e s :  t h e r e f o r e ,  l ow  w a t t a g e  b u l b s  t o  

r e s t r i c t  t h e  a r e a  sampled were used. Samp l i ng  s i t e s  i..uere s p e c i f i c a l l y  

s e l e c t e d  t o  p r o u i  de samples o t  b ~ t h  permanent  and temporary  I e n t  i c 

and l o t i c  h a b i t a t s .  

immature Co1 1 ec t i ons.  

C o l l e c t i u n s  ID+ l a r v a e  were p r i m a r i l y  c a r r i e d  o u t  p r i o r  t o  and 

subsequent  t o  t h e  a d u l t  emergence p e r i o d .  H a b i t a t s  i n  t h e  tempora ry  

p o o l s  and permanent  w a t e r  a r e a s  as w e l l  a s  S t i l l  F o r k  Creek were 

sampled on A p r i l  12 ,  24, November 23, Uecember 17 ,  1984 and F e b r u a r y  

10, 1955. The c o l l e c t i o n  method c o n s i s t e d  o f  handpicking specimens 

f r o m  submerged u e o e t a t i o n ,  mud and s i l t  s u b s t r a t e s ,  and s t ream r o c k s  

and l u g s .  A l  l c o l  l ec t j ons  were made b~ t h e  au t h s r  , deec irnens were 

p l a c e d  i n  80 p e r c e n t  e t h a n o l  and t r a n s p o r t e d  t o  t h e  l a b o r a t o r y  f o r  

s o r t i n g  and i d e n t i f i c a t i ~ ~ n .  

Tempera ture  and P h y s i c a l  Da ta  Reco rd inos .  

H Bendi s H : ~ g r ~ ~ t h e r m o g r a p h ,  model 594, was used  t o  c g ~ r ~ t  i nuous l  r 

r e c o r d  t h e  r e l a t i v e  h u m i d i t y  and tempera tu re  o f  t h e  a i r  f r o m  June 1 

t h r o u g h  November 9 ,  1984. The hyg ro the rmograph  was l o c a t e d  w i t h i n  t h e  

N a t u r e  P rese rve  a p p r o x i m a t e l y  25 m e t e r s  west  o f  permanent  s a m p l i n g  s i t e  

No. 2. The hygo r the rmugraph  was haused i n  a  l o u v e r e d  i n s t r u m e n t  

s h e l t e r ,  a p p r o x i m a t e l y  ZOcm above t h e  g round  s u r f a c e .  The l o c a t i o n ,  

s e l e c t e d  undernea th  a  swamp r o s e  t h i c k e t ,  was f r e e  f r o m  d i r e c t  sun1 i g h t  

and p r e c i p i t a t i o n .  R e c o r d i n g  c h a r t s  were changed e v e r y  c o l l e c t i o n  



date, Relative humidity and temperature values w e r e  accurate to f 2.0 
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percent and 2 .5 C ,  respect ivelr. Measurements of soi l and water QH, 

soil moisture, soil and water ternoerature, dissoived oxygen, and 

current uel ~c i tv were made for each permanent samp2 i rig stat ion 3.5 we1 l 

as Still Fork Creek for descriptive purposes. 

Identi+ication of Trichuptera. 

Caddisfl:~ specimens, Loth adults and imrnature.5, were identified 

with the use of keys and descriptions by Betten 11934, 19505; Ross 

C 1938a, li?38b, 1941 , 1944, 1947, 1756, 1966) : Ross and Merk 1 er ( 1950> ; 

Schmid (1851, 1952, 1855, 1970); Flint (1853, 1960, 15'62, 1964i; 

Denning tlP56>: Blickle (1963, 1964. 19732: Denning and BlicKle (19721; 

Morse (1972, 18755; Wiggins ii973a. 1375, !977j; Gordon i15 '74i ;  

Schuster and Etnier i1973>; S ~ k o r a  and Weaver (1P78f: and Kelly and 

Morse i1982:). In most cases adults were identified ti1 species. 

Specimens that could not be positiuelr identified and new state records 

were sent to authorities for contirmation (Dr. J ,  b. Wallace? 

Pro+essor, IJn iuersi t v  of Georgia - Lep tocer i dae, Hrdropsvch i dae, 

Polycentropodidae; Dr. O, S. Flint, Jr., Curator, National rluseaurn, 

Smithsonian Institute - Hydroptilidae, Limnephilidae). Adult genitalia 

were cleared in saturated potassium hydroxide solution (Ross, 1944) and 

preserved in genitalia vials filled with 80 percent ETOH. Aduit 

specimens and accompanying genitalia were placed in 2 dram shell vials 

of 80 percent ETOH. Larval specimens were identified at least to genus 

and preserved the same as adults. Permanent storage of the collection 

was achieved br plugging shell vials with cotton and immersing them 



upside down in larger jars filled with 80 percent ETUH <Wiggins, 

Analytical Methods and Data Anal ysis. 

A quantitative description and summary o f  the characteristics 

of the trichopteran community inhabiting St~iifork Swamp was one of the 

objectives of this studr. Because there are almost unl imi ted 

mathemat ica\ general i ties for describing species diversi tv and 

taxonomic differences, Hill f19733 proposed that indices used to 

describe anr species assemblage be simple and well understood. 

Community structure, as defined by Wilhm and Durris !IY681, is the 

complex of individuals belonging to the different species in an 

ecosrstem. Most measures of species diversity express the degree of 

uncertain i tr in correc ti s predicting the species i dent i tr of an 

individual selected at random from the community. Various measures of 

diuersi tr have been deuel oped that express spec i es richness \:number of 

species) and evenness Cdistribution of individuals among the species). 

The more species in the community and the more equal their abundance, 

the greater the uncertainity of predicting the species and hence the 

resul tant diuersi tr. 

Pielou i1966) recommended that the formula given br Brillouin 

(19621 be used to assess the diversity of light trap collections of 

insects due to the non-randmness of the sampling method. For this 

studr, each collection was treated as a. discrete popula.tion and a 

diversitr index was calculated using Brillouin'.~. formula, 



where N i s  the sum o f  A d i v i d u a l s  o f  a1 1 the spec ies  i n  the c o l l e c t  ion  

. . 
and n; ic. the number o f  i n d i v i c l t ~ a l 8  i n  the i S ' t h  spec ies  i.i = 1.2, ..., S > .  

L loyd ,  Zar,  and Karr  ilYdPl p rov ide  a  t a b l e  o f  l oga r i t hms  o f  

f a c t o r i a t s ,  UD t o  N = 1050. Far N g rea te r  than 1050, l o g  n i  ! i o r  l o g  

N ! >  was approximated b r  S t i r i i n g ' s  formula,  

l l ~ g  n i  ! = i n ;  + 0.521og n; - 1].4:343 ni + U.3991 

iBrower and Za r r ,  1777,. 

Theore t i ca i  mas imum d i u e r s i  tr and e1?ennes5 were c a l  cut a ted  

accord ing  t o  the d e r i v a t i o n s  o f  Brower and Zar i lP77 : i ,  

H,, = E l u g N !  - i s -  r )  l o g  c !  - r l u g  ( c  + l i  ! ! / N, 

where c  i s  the i n t e r g e r  p o r t i o n  o f  N/S and r i s  the remainder.  The 

concept o f  evenness may be cons idered  as a  mathematical  means o+ 

d e s c r i b i n g  the d i s t r i b u t i o n  o f  N i n d i v i d u a i s  among the S species. i n  a.nr 

p a r t  i  cu l  a r  s e t  o f  ~ r 1 3 p o r  t i onal abundance5 expressed as the nearne5.s o f  

the observed d i v e r s i t y  index t o  i t s  t h e o r e t i c a l  maximum. P i e l o u  (19dY:! 

def  i ned evenness as, 

and r e f e r r e d  t o  t h i s  va lue as r e l a t i v e  d i u e r s i  tr. 

D i u e r s i  t y  i n d i c e s  a re  o f  t h e o r e t i c a l  i n t e r e s t  because they can 

be r e l a t e d  t o  s t a b i l i t y ,  m a t u r i t y ,  p r o d u c t i u i t r ,  e v o l u t i o n a r y  t ime,  



predation pressure, and spatia.1 heterogeneity (Hill, 1973) .  There are 
a 

many statistical properties relating to species composition and species 

number relations and each one mar give a different ordering o f  the 

communi tr. Direct biological interpretation o f  .specie.: diversity 

indices are nnt necessarilr meaningful in their a1,sn right, but these 

measurements ma? be ~ ~ e d  a5 para.meters for a given assembt age of 

species that enable auantitative comparison af different communities or 

subcommun i t i es. 
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RESULTS. 

A total of 7,374 adult caddisflies was collected at the 

permanent stations established within Stillfork Swamp Nature Preserve. 

This total represented nine families, 37 genera, and 104 species. 

Larval caddisflies were also collected representing four families and 

nine genera. Of the 104 species collected, four were new distribut- 

ional records for Ohio. U11 species of Trichoptera were represented by 

an adult individual collected br light traps. 

Annotated List of; Species. 

The following list presents data on dates and abundance of 

caddisflies collected at Stillfork Swamp Nature Preserve during the 

adult emergence period of 1984. Nomenclature and classification of the 

Trichoptera essentially follows Wiggins (19771, except for the 

subfamilies Hydropsychinae and Macronematinae (Rnss and Unzicker, 1377; 

Flint and Bueno, 19821. Species are listed in alphabeticai order 

within genera. New state records are indicated br an asterisk before a 

species name. 

Phi lopotamidae 

Dolophilodes distinctus (Walkeri. VI-18-84 ( 1  male). 

Wormaldia shawnee (Ross). VII-8-84 ( 1  female). 

Cnimarra aterrima Hagen. VIII-6-84 ( 1  female); IX-25-84 

( 1  female>. 



Chimarra obscura (Walker:). VI-18-84 (3 females:): VII-8-84 
A 

(1 male); IX-22-84 ( 2  males>. 

Psychomriidae 

Lype diversa I B a n k . ~ ) .  VI-6-84 C 1  male, 5 females.'!; ' : -;34 

f l  male, 1 female:]; VII-14-34 i l  female]. 

Psrchmria flavida Haqen. VII-14-84 (1 female>. 

Pol ycen tropodi dae 

Nyctiophrlax affinis (Banks). '$1-6-84 (1 male); VI-18-84 

( 1  male); VII-23-84 (1 male). 

Nyctiophylax moestus Banks. VI-18-84 i3 males, 7 females). 

Pol ycentropus aureolus (Banks). VI-18-84 f 1 male:) ; VI-25-84 

(2 males); VII-1-84 ( 1  male, 1 female); VII-3-34 ( 9  males>; 

UII-31-34 (1 male:). 

Polrcentropus central is Banks. VIII-13-34 ( 1  male). 

Polycentropus cinereus Hagen. VI-6-84 C1 male); VI-11-84 

( 3  males, 1 female); VI-13-84 C 6  males, 41 +ernales); VII-8-84 

(1 male, 2 females); VII-14-84 (1 female); VIII-23-84 ( 1  male); 

IX-13-34 (5 females). 

*Polycentropus clinei IMilneI. VI-18-84 ( 1  male). 

Polycentropus confusus Haqen. VI-18-84 ( 2  females); VII-8-84 

(1 male); VII-20-84 i l  male); IX-22-84 ( 1  female). 

Polrcentropus crassicornis Walker. VI-4-84 (1 female); VI-11-84 

(1 male>; VI-18-84 (13 males, 29 females); VI-25-84 ( 1  male): 

VI 1-1-84 (2 ma1 es). 



Pol ycentropus in terruptus (banks:). VI-18-34 (1 female:) . 
a 

Polycentropus nr. nascatius Ross. IX-25-84 f2 females). 

Polycentropus pentus Ross. VI-18-84 ( 1  female:). 

Polycentropus rematus Banks. VI-18-84 12 femalesi; IX-13-84 

i l  female). 

Polycentropus sp. VII-8-84 ( 1  female); VII-20-84 (1 female): 

{JIII-23-84 ( 1  female:). 

Phrlocentropus lucidus (Hagen). IX-13-84 ( 1  female> 

Phrlocentropus plac idus (Banksi. V-11-84 (1 female) ; VI-6-84 

(2 females); VII-23-84 (1 female). 

Hydropsychidae 

Cheumatoosrche aphanta Ross. VI-6-84 (1 female); VI-11-34 

(1 female); VI-18-84 (1 male, 10 females); '41-25-84 ( 1  female); 

VII-9-34 ( 1  male); VII-14-84 ( 3  females); VIII-13-84 ( 1  female). 

Cheumatopsrche campyla Ross. VI-6-84 (1 male, 28 femalesi; 

VI-11-84 ( 2  males, 5 females); VI-18-84 (30 males, 57 females); 

VII-8-84 (1 male, 2 females); VII-14-84 (2 males, 9 females:); 

VII-20-34 i l  male, 11 females); VET-23-84 i3 males, 13 females): 

VIII-6-84 (3 females); VIII-13-84 ( 1  male, 2 females:); VIII-28-84 

(1 male, 2 females); IX-22-84 1 1  female). 

Cheumatopsyche qracilis (Banks). VI-18-84 ( 2  males, 4 females); 

VIII-6-84 ( 1  male, 4 females). 

Cheumatopsyche halima Denning. '41-18-84 ( 7  females). 

Cheumatopsrche oxa Ross. VI-6-84 (1 female); VI-11-84 

( 3  females:); VI-18-84 (3 males, 14 females:); VII-14-84 i l  female); 



VII-23-84 (4 males, 2 females:); VII-31-84 ( f   male:^; UIII-6-84 
9 

(1 female). 

Cheumatopsyche pettiti (Banks). V-11-84 (10 females); V-25-84 

(2 females); VI-6-84 (4 males, 23 femalesj; VI-11-84 (3 males, 

51 females); VI-18-84 (45 males, 155 +emalcs>; VI-25-84 

(4 females); VII-1-84 f l  male, 1 femalei; VII-8-84 ( 7  males, 

40 females); VII-14-84 (3 males, 28 females); VII-20-84 

(23 females:); VII-31-84 i? females); VIfI-6-84 (3 males, 

14 females); 'JIII-13-84 (7 males, 18 females); UIII-28-84 

(5 males, 5 females); 15-13-84 (8 males, 27 females); IX-22-84 

( d  males, 3 females); IX-25-84 (34 males, 18 females>; X-7-84 

(1 female:). 

Cheumatopsyche nr . sm i t h  i Gordon. UI-18-84 ( I ma1 e > . 
Hydropsyche betteni Ross. VI-6-84 ( 1  male, 5 females>; VI-11-84 

(3 females); UI-18-84 (1 male, 15 females); VII-8-84 ( 7  females): 

VI 1-14-84 (1 male, 3 femal es2 ; VII-23-84 i 4  females) : VI 11-6-84 

(2 females): VIII-13-84 ( 2  females); UIII-28-84 ( 3  females). 

Hydropsyche dicantha Ross. UI-11-84 (1 male, 2 females>; VI-18-84 

(11 males, 25 females); VII-8-84 (4 +emales); UII-14-84 

(I female): VII-20-84 ( 1  female); VII-23-89 (I female:); VII-31-84 

( i  female). 

*Hydropsyche incommoda Hagen. VI-6-84 ( 2  females!. 

Hrdropsyche orris Ross. V-25-84 ( 3  females:): VI-6-84 (2 males, 

13 females); VI-18-84 (12 males, 56 females>; VII-8-84 ( 5  males, 

9 females:); VII-14-84 12 males, 11 females); VII-20-84 (3 males, 

1 female); VII-23-54 ( 1  male, 1 femalei; VIII-6-84 (2 +emales>. 



Hydropsyche phalerata Hagen. VI-18-84 (1 female>; IJIII-28-84 
4 

(1 female). 

Hydropsyche simulans Ross. VIII-13-84 (1 mate). 

Hydropsyche valanis Ross. VII-20-84 (2 females); 6'11-23-84 

i 1  female); IX-8-84 i l  female). 

Symphitopsyche bronta (Ross.). VI-6-84 i 1 5  females); VI-11-04 

( d  females); VI-18-54 (1 male, 13 females); VII-1-84 (2 males): 

'411-8-84 (2 females); VII-14-84 (11 females); 011-20-84 (4 males, 

8 females): VII-23-84 (3 males, 7 females>; VIE-31-84 I1 female); 

VIII-6-84 (1 female); VIII-13-84 (1 male, 4 females); IX-8-84 

(3 females): IX-13-84 ( 1  female); IX-22-84 ( 1  female); IX-25-84 

I I ma1 e, 2 females:) . 
Symphitopsrche cheilonis (Ross). VI-18-84 (1 male, 1 female); 

VIII-13-84 (1 male). 

Symphitopsyche morosa (Hagen). V4-18-84 (1 female). 

Syrnphito~syche slossonae (Banks). VI-11-84 (3 females); VI-18-84 

(2 males, 8 females); VII-20-84 (1 male); VII-23-84 ( 1  male, 

1 female); VIII-6-84 C1 female:); VIII-13-84 (3 females); 

VIII-28-84 ('2 females); IX-13-84 (1 male, 3 females); IX-22-84 

(10 females). 

Srmphitopsyche nr, sparna Ross. 01-18-84 ( 1  female). 

Symphitopsyche walkeri (Betten and Mosely). VI-18-84 i 1  male). 

Potamria flava (Hagen). VI-11-84 ( 1  female); VI-18-84 

(15 males, 232 females:); VII-1-84 ( 1  female); VII-8-84 

(40 females); VII-14-84 (7 males, 42 females); VII-20-84 

(11 females); VII-23-84 i3 males, 63 females); VIII-d-84 



(162 femalesi; vI11-13-84 ( 1 6  females); VIII-28-84 (4 males, 
4 

271 females); IX-8-84 i 1  male); IX-13-84 (2 males, 11 femalesi; 

IX-22-84 i l  male, 32 females); IX-25-84 (50 females). 

Macrostemum zebratum (Hagen). VI-18-84 i1  male>. 

Rhracophilidae 

Rhyacophila Iedra Ross. VI-18-84 ( 3  males). 

Rhracophita lobifera Betten. V-19-84 (2 mates:); V-25-84 

(32 males, 5 females>; VI-5-84 (1 male, 2 females>. 

Hydrop t i 1 i dae 

kqraylea multipunctata Curtis. VI-15-84 i l  female); VI-18-84 

( 1  male); VII-8-84 (10 females:); VII-14-84 !I female); VII-2U-34 

(6 females); VII-23-84 ( 1  female); VIII-6-84 ( 1  female); IX-13-84 

( 1  female); IX-25-84 (1 male, 5 females:). 

Hydroptila a ~ a x  Ross. VI-18-84 (4 males, 5 females); VII-20-84 

(15 females); VII-23-84 ( 3  males, 4 females); VIII-6-84 (1 male, 

5 females) . 
Hydroptila amoena Ross. VII-23-84 ( 1  female); IX-13-84 

( 1  femalei. 

Hrdroptila an~usta Ross. VI-5-84 (1 male); VI-11-84 (1 male); 

VI-18-84 ( 1  male, 1 female); UII-8-84 (2 femalesl; VII-20-84 

(1 male); VII-23-84 ( 1  male, 1 female); VIII-6-84 C2 females); 

IX-22-84 i l female:) ; IX-25-84 i5 ma1 es, 24 females) ; X-13-84 

( 1  female). 

Hydroptila consimilis Morton. VI-18-84 (26 males, 15' females); 



VII-8-84 (1 male:); VII-14-84 (1 female:); VII-23-84 ( 1  female); 
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VIII-6-84 (1 male). 

Hydroptila ~randiosa Ross. VI-6-84 (2 females); VII-23-84 

(1 female); VIII-13-84 (3 females): IX-13-84 ( 1  female). 

Hrdroptila hamata Morton. IX-13-34 ( 1  female). 

Hrdroptila jackmanni Blickle. VI-18-84 (22 males, 20 females). 

Hrdroptila perdita Morton. VII-8-84 ( 1  male): VII-23-84 

I1 female); VIII-13-84 (1 female). 

Hrdroptila waubesiana Betten. VI-6-84 ( 7  females); VI-11-84 

( 2  females); UI-18-84 ( 5  females); VII-8-34 (33 males, 

61 females); VII-14-84 ( 4 3  males, 296 females); VII-20-84 

i 37  males, 110 females); VII-23-84 (12 males, 34 females); 

VII-31-84 i2 females>; VIII-6-84 (4 females); VIII-13-84 ( 2  males, 

17 females5; VIII-28-84 ( 2  males, 4 females); IX-13-84 ti9 males, 

22 f emal esi . 
Hrdroptila sp. VIII-6-84 1 1  female). 

Ochrotrichia spinosa (Ross). IJI-18-84 (11 males, 3 females). 

Ochrotrichia sp. VI-18-84 ( 1  female); VII-8-84 ( 1  female). 

Oxrethira nr, dualis Morton. VI-18-84 (1 female:); VII-8-84 

(3 females!; VIII-6-84 i 1  male, 3 females); IX-22-84 ( 3  females:$; 

IX-25-84 ( 1  female). 

Oxrethira forcipata Moselr. VII-8-84 i2 males); VII-23-84 

12 males); VIII-6-84 CZ males); VIII-13-84 (1 male); VIII-28-84 

Oxyethira pallida iBanksS. VI-18-84 ( 1  male, 1 female!; VII-8-84 

(8 females:); VII-14-84 11 male, 4 females:); VII-20-84 ( 2  males, 



8 females); VII-23-84 ( 9  males, 25 females); VII-31-84 (1 female); 
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VIII-6-84 (2 males, 28 females); VIII-13-84 (1 male, 9 females;]; 

VIII-28-84 (2 males, 2 females); IX-12-84 (2 males, 16 females:); 

1%-22-84 ( 7  males, 39 females); IX-25-34 (1 male, 33 females); 

X-7-84 i l  male, 6 females>: X-13-84 ( 3  females); X-20-84 ( 1  male, 

67 females): X-26-84 (2 males, 67 females); XI-2-84 ( 6  females). 

Oxyethira sp. 6'11-1-84 (1 femalei; VII-14-84 (1 female:); VIII-6-84 

(1 female). 

Stactobiella palmata (Ross>. VI-18-84 ( 1  male). 

Orthotrick ae~erfasciella (Chambers). V1-6-84 ( 1  male); 

VI-18-84 (19 males, 30 females); VI-25-34 (1 male, 1 female); 

VII-8-84 ( 5  males, 1 1  females); VII-14-84 (2 males, 1 female); 

VII-20-84 (17 males, 6 females); VII-23-84 (20 males, 10 females); 

VII-31-84 (3 males, 2 females); VIII-6-84 (25 males, 12 females:): 

VIII-13-34 (45 males, 13 females); VIII-20-84 ( 1  male); VIII-28-84 

i l  male, 1 female); IX-13-84 11 male); IX-25-84 ( 1  female). 

Orthotrichia cristata Morton. Vf-18-84 i 5  males, 1 female); 

VII-1-84 (1 femalei; VII-8-84 (4 males, 1 fema!e); VII-14-84 

i2 males, 2 females); VII-23-84 (1 female); VII-31-84 ( 1  male>. 

Neotrichia sp. UII-23-84 (1 femalei. 

Phrrgane i dae 

Aqrypnia straminea Hagen. IX-22-84 ( I  female): IX-25-84 

(7 females); X-7-34 f l  male, 1 female). 

A~rypnia vestita (Walker). VIII-23-84 (4 males, 3 females); 

IX-8-84 ( 4  males, 5 females); IX-13-84 (6 males, 9 females); 



I;{-22-84 (6 ma1 esi ; IX-25-84 ( 1  ma1 ej . 
4 

Banksiola crotchi Banks. VI-18-84 ( 1  female); VII-23-84 ( 1  male); 

VIII-6-84 (1 male). 

Banksiola dossuaria (Say). VI-18-84 ( 1  male, 1 female). 

Phryqanea sayi  Milne. VII-23-84 ( 1  male); VIII-6-84 ( 6  males, 

6 females]; VIII-13-84 (4 maies, 7 females); VIII-28-84 f 9  males, 

3 females); IX-8-84 ( 1  female:); IX-13-84 (10 males, 16 females); 

IX-22-84 (1 female); 1%-25-84 ( 1  maiej. 

Ptilostomis ocellifera (Walker). VI-6-84 (3 females]; '41-18-84 

(6 males, ? females); VII-1-84 ( 1  female); VII-8-54 (2 females); 

VI 1-14-04 (1 ma1 e, 6 females) ; VII-20-84 < 11 females) ; VI 1-23-84 

25 females); VII-31-84 (4 males, 1 female); VIII-6-84 I3 +emalesi; 

IX-22-84 < 1 f emal e 1 . 
Pti lostomis postica (Walker). VI-6-84 (1 female): iJII1-13-84 

( 1  female); VIII-20-84 (1 male); VIII-28-84 (2 females); IX-22-84 

(1 male); IX-25-84 (1 male). 

Limnephi 1 idae 

Ironosuia parvula (E3anKs.S. IX-25-84 (2 males); X-5-84 ( 1  female); 

X-7-84 (19  males, 2 females); X-13-84 ( 1  male2. 

Irono~uia punctatissima (Walker). VIII-28-84 (42 males, 

25 females>; IX-8-84 (5 males, 6 females); IX-13-84 (114 males, 

40 females); IX-22-84 (12 males, 12 females); IX-25-34 I13 mates, 

16 females:); X-7-84 ( 1  male, 2 females:); X-13-84 ( 1  male, 

1 female). 

Hydatophylax araus (Harris). VI-6-84 (1 female). 



*Pycnopsyche aqlona Ross. IX-22-84 1 1  malei; IX-25-84 15 males:); 
4 

X-7-84 (37 males, 1 female); X-13-84 (10 males, d females). 

Prcnopsyche diverpens iWalkerj. VIiI-28-84 (1 male). 

Pycnopsyche ~uttifer (Walker). IX-13-84 ( 1  male>; X-20-84 

( 1  male). 

Prcnopsyche indiana (Ro55). X-7-84 (11 males, 2 females). 

Pycnopsyche lepida Hagen. IX-13-84 ( 1  male); IX-22-84 (2 males); 

IX-25-84 (3 males, 3 females); X-13-84 (2 males, 2 femalesl. 

Anabolia consocius (Walker). VII-1-84 (1 male); OIII-28-84 

(1 male); IX-13-84 ( 3  males, 2 females); IX-22-84 (5 males); 

Limnephilus indivisus Walker. V-25-84 1 1  female); VI-13-84 

( 1  male, 3 females); VIII-13-84 11 male, 1 female); UIII-25-84 

(10 males, 9 females) IX-8-84 (9 males, 5 females); IX-13-84 

(157 males, 176 females); IX-22-84 185 males, 102 females); 

IX-25-84 (127 males, 114 females); X-5-84 C2 males, 4 females); 

X-7-84 (11 males, 21 females); X-13-84 (6 males, 3 females); 

X-20-84 (1 male, 1 female); X-24-84 (1 male). 

Limnephilus subrnonilifer Walker. V-11-84 (7 males, 12 females:); 

V-17-84 1 1  male, d females>; U-25-84 (11 males, d females); 

VI-2-84 i2 females); IX-8-84 (4 males); IX-13-84 (30 males, 

18 females); IX-22-84 131 males, 41 females); IX-25-84 (95 males, 

28 females); X-5-84 (1 female); X-7-84 (54 males, 41 females); 

X-13-84 (32 males, 6 females); X-20-34 (45 males, ? females); 

X-26-84 (39 males, 2 females); XI-2-84 (12 males, 1 female). 

Platycentropus radiatus (Say). VII-14-84 i l  female>; VII-20-84 



(1 female). 
1 

*Frenesia difficilis (Walker). XI-2-34 (1 male): XI-9-84 

Frenesia missa (Milnei. XI-2-84 ( 3  males); XI-7-84 (16 males). 

Neo~hrlax concinnus McLachlan. X-7-84 (1 female); X-13-84 

14 females); X-20-84 i 1  male). 

Leptoceridae 

Ceracl ea a1 a m a  (Ross). VI-18-84 (4 ma1 esi ; VI-24-84 (1 ma1 el ; 

VII-8-84 ( 1  male). 

Ceraclea cancellata (Betten). VI-13-84 (1 male, 1 female). 

Ceracl~z nr. diluta (Hagen). VI-18-84 ( 5  females). -- 
Ceraclea flava (Banks). VII-14-84 (1 male). 

Ceraclea maculata (Banksl. VII-1-84 f l  male); VII-8-84 (1 male): 

VIII-6-84 (2 females). 

Ceraclea tarsi-punctata (Vorhiesj. VI-18-84 (11 males, 

14 females); VI-25-84 (1 male); VII-1-84 ( 3  males); VII-3-34 

i l  male, 2 females); UII-14-84 i l  female:); VIZ-23-84 ( 1  female). 

Ceraclea transversa (Hagen). VI-18-34 (18 males, 37 females); 

VII-8-84 ( 5  males, 1 female); VII-20-84 (2 females); VII-22-84. 

(2 males, 1 female); VIII-5-84 (2 males, 2 females). 

Leptocerus americanus (Banks). VI-18-84 (2 males, 2 females>: 

VII-1-54 (3 males); VII-8-84 ( 2  females); VII-14-34 (1 female>; 

IJII-23-84 ; 1 femai e , 

Nectopsyche nr. albida (Walker). VI-6-84 (1 female). 

Nectopsyche candida (Hagen). VI-18-84 ( 6  females); UII-14-84 



( 3  males, 10 females); VfII-13-84 (1 female); UIII-28-84 
4 

(2 femal e5>. 

Nectopsyche diarina (Ross). VI-6-84 (4 females); VI-11-84 

122 females:); UI-18-84 (69 females); VI-25-84 i l  female); 

VIII-6-84 ( 5  females); VIII-13-84 i 3  females); VIII-28-84 

(3 females:). 

Nectopsyche sp. VII-1-84 i l  female); VII-8-84 (14 females); 

VII-20-84 (3 females); UII-23-84 (2 females). 

Triaenodes Milne. '41-18-84 ( 1  female). 

Triaenodes diasius Ross. VI-18-84 ( 1  male). 

Triaenodes flavescens Banks. VII-8-84 ( 1  female); VII-14-84 

(2 femaies); VII-23-84 (2 females); VIII-13-84 (2 females:). 

Triaenodes injustus (Hagen). VI-18-84 12 males, 1 female); 

VII-14-84 ( 1  male, 1 female). 

Triaenodes mar~inatus Siblr. VI-6-34 (3 males, 6 femaies); 

'41-11-84 (3 males, 26 females); VII-1-84 (30 females); '411-8-84 

(11 males, 85 females); VII-14-84 (1 male, 23 females); VII-20-04 I-v 

117 females); VII-23-84 (2 males, 18 females); VII-31-84 

13 females); UIII-6-84 (29 females); VIII-13-84 ( 5  males? 

33 females); VIII-28-84 (2 males, 49 females:). 

Triaenodes tardus Milne. VI-6-84 ( 1  male, 6 females); VI-11-34 

(1 male, 1 female); VI-18-84 (1 male, 2 females); VI-25-84 

(2 males); UII-8-84 (1 male, 2 females>; UII-20-84 (1 female); 

UII-23-84 (1 male, 2 females!; VII-31-84 ( 1  female); VIII-6-84 

(1 male, 26 females); VIII-28-84 (1 male, 3 females): IX-13-84 

C1 male, dl females) ; IX-22-84 (2 males, 8 females! : fX-25-84 



i 3  males, 8 females). 
J 

Oecetis cinerascens (Hagen). VI-5-84 ( 1  male); VI-11-84 (4 males); 

VI-18-84 (6 males, 3 females): VI-25-84 (2 males); VII-1-84 

( 1  male): VII-8-34 (1 male>; VII-14-84 (1 male, 1 femaie); 

VII-20-84 12 males); VII-23-84 ( 1  m a l e > ;  VIIf-6-84 13 males:); 

VIII-13-84 (2 males, 1 female); VIII-28-84 ( 2  females>; 

IX-25-84 (2 females). 

Oecetis ditissa Ross. VI-11-84 (2 females); VI-18-84 (1 male, 

16 females) ; VI-25-84 ( 3  males) V I  1-8-84 ( 1  ma1 e, 2 females) ; 

VII-14-84 ( 1  male, 1 female); VII-23-84 (2 males); VIII-6-84 

(1 male, 1 female); UIII-13-84 (1 male, 2 females); VIII-28-84 

( 1  female); IX-13-84 (2 females); IX-22-84 (1 male). 

Oecetis immobilis (Hagen). VIII-13-84 (4 females); VIII-28-84 

(1 male). 

Oecetis inconspicua (Walker). VI-5-84 (14 males, 7 females); 

VI-11-84 I50 males, 28 females); VI-18-84 I151 males, 

172 females); VI-25-84 123 femalesi; VII-1-84 i15 males, 

7 females); UII-8-84 (32 males, 33 females:); VII-14 84 ( 8  males, 

1 1  femalesi; UII-20-84 (32 males, 16 females); VII-23-34 

(54 males, 57 females); VII-31-84 (6 males, 1 female); UIII-6-84 

(15  males, 12 females); UIII-13-84 (16 males, 17 females); 

VIII-28-84 (5 males, 3 femalesi; IX-13-84 (7 females:); IX-22-34 

i6 females); IX-25-84 (1 male, 5 females>. 

Oecetis nocturna Ross. '411-18-84 C 1  male, 1 female): VII-8-84 

(1 male); VIII-6-84 (2 males, 4 females); VIII-13-84 ( 1  female); 

UIII-28-84 ( 1  male, 2 females). 



Oece t i s  n r .  ochracea < C u r t i s > .  VIII-6-84 ( 1  male,  1 fema le ) ,  
J 

VIII-13-84 ( 3  females)  

Oece t i s  sp. Vl-18-84 ( 1  female) .  

C a d d i s f l y  Fauna. 

Spec ies be long ing  t o  t h ree  f a m i l i e s  made up 75 pe rcen t  o f  a l l  

the T r i c h o p t e r a  c o l l e c t e d  (Table  1). The Lep tocer idae  were the l a r g e s t  

assemblage rep resen ted  by  25 spec ies  t h a t  c o n s t i t u t e d  22.5 pe rcen t  o f  

the t o t a l  number o f  spec ies  and 24.8 percen t  o f  the e n t i r e  ca tch .  

Tr iaenodes mars ina tus  and Oece t i s  i n c o n s ~ i c u a  accounted f o r  8.1 

and 10.1 percen t  of the season's t o t a l ,  and occu r red  i n  40.7 and 55.5 

percen t  o f  the c o l l e c t i o n s ,  r e s p e c t i u e l r .  A l though  Tr iaenodes 

t a rdus  made up l e s s  than 2 percen t  o f  the t o t a l  ca t ch ,  i t  occur red  i n  

51.9 percen t  o f  the c o l l e c t i o n s .  

Whi le  Hydropsrchidae were p resen t  i n  g r e a t e r  numbers than 

Lep tocer idae ,  t h i s  f a m i l y  had fewer spec ies  and made up 17.8 percen t  o f  

the spec ies  p resen t  and 27.5 percen t  o f  the t o t a l  c o l l e c t i o n .  

Cheumatopsyche camprla and C, p e t t i t i  c o n t r i b u t e d  2.2 percen t  

and 7.8 percen t  o f  the t o t a l  c o l l e c t i o n  r e s p e c t i v e l y  and occu r red  i n  

40.7 and 66.7 percen t  o f  a l l  l i g h t  t r a p  c o l l e c t i o n s .  Potamyia 

f l a u a ,  the  most abundant spec ies  (12.1 percen t  o f  the t o t a l ) ,  was 

c o l l e c t e d  i n  48.1 pe rcen t  of  the c o l l e c t i o n s .  Hydropsyche o r r i s ,  

the most abundant o f  the spec ies  o f  Hydropsyche, comprised 1.5 

percen t  o f  the t o t a l  c a t c h  and was p resen t  i n  29.4  pe rcen t  o f  the 

cot l e c t  ions.  

The 20 spec ies  o f  H y d r o p t i l i d a e  were the t h i r d  l a r g e s t  



TABLE 1. Numerical abundance of caddisfly families col;ected by light 

traps operated at Stillfork Swamp Nature Preserve, Carroil County, Ohio 

2 Mar through 9 November, 1984. 

Fam i l :F Number csf Percent oS Number of Percent o-f I 

individuals season total Species Spec i es 

Phi lopotamidae 

Psychomy i i dae 

Pol ycentropodi dae 

Hrdropsychidae 

Rhracophilidae 

HY drop t i 1 i dae 

Phr ygane i dae 

Limnephi i idae 

Lep tocer i dae 
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assemblage and comprised 18.0 percent of the species and 19.6 percent-of the seasonal total. HYdroptila waubesiana was the most abundant

hYdroptil id and occurred in 44.4 percent of the samples and represented

8.8 percent of the total collection. Oxyethira pall ida consti tuted

only 4.5 percent of the total catch, but was found in 62.9 percent of

the samples. Although Orthotrichia aegerfasciella made up 2.9

percent of the total catch, it occurred in 51.9 percent of the

col Iect ions •

The family limnephil idae was represented by 15 species and

comprised 23.1 percent of the seasonal total, and was more abundant

than the Hydroptil idae. limnephilus indivisus was the second most

abundant species in the total collection (10.7 percent) and appeared in

44.4 percent of the collections. limnephilus submonil ifer and

lronoguia punctatissima accounted for 6.7 and 3.7 percent of the

collection total and were present in 48.1 and 25.9 percent of all the

1ight trap collections. Although represented by only two species, the

genus limnephilus, was the most abundant genus present at StillforK

Swamp, and comprised 17.4 percent of the seasonal total. This

dramatically illustrates the difference between the caddisfly fauna of

southern Ohio and KentucKy with that of northern Ohio (Resh et al.,

1975; Huryn, 1982; Huryn and Foote, 1983; Maclean and Maclean, 1984).

Adult Sex Ratios.

Sex ratios were determined for species that were present in 25

percent or more of the collections and represented by 100 or more

individuals (Table 2). The percentage of females was calculated by



de te rm in i ng  the a r i t h m e t i c  mean +or  numbers o f  males and +emales i n  
J 

each ~ a i l e c t i o n  and then auer.aging f o r  the seasonal t o t a i .  The 

percentage o f  temales !.tar i e d  f rom 32.4 t o  100 pe rcen t .  I n  m ~ s t  

spec i es,  f ema! es predomi nated.  The.ze f i nd i  nqs .we s im i  a r  t o  those of 

Anderson and Wold (19723 and Hesh e t  a l .  r l 9 7 5 3 .  I t  has been  suqq f s ted  

t h a t  sexes o f  c e r t a i n  Tr ichopter .3  spec ies  e x h i b i t  p r e f e r e n t i a l  

a t t r a c t i o n  t o  l i g h t .  H a r r i s  119715 r e p o r t e d  t h a t  f l i g h t  a c t i v i t y  

p a t  t e r n s  showed h  i gher p ropor  t i ons c ~ f  ma1 e s  a r r  i v  i ng e a r l  i e r  a t  1 i gh t 

than females.  Resh e t  a l .  (19753 r e p o r t e d  t h a t  the c i c ~ s e l y  r e l a t e d  

spec ies ,  Cheumatopsyche p e t t i t i  and C. camprla,  segregated 

t h e i r  n i g h t l y  f l i g h t  a c t i v i t i e s  on n i g h t s  when b o t h  spec ies  were 

c o l l e c t e d .  MacLean and MacLean ilP84> observed t h a t  male Potamr ia  

f l a v a  d i s p l a y e d  ve ry  l i m i t e d  a t t r a c t i o n  t o  l i g h t ,  based upon sex 

r a t  i o s  i n  t h e i r  c o l  l e c t  i ons .  T h i s  obseruat  i on  was a l s o  no ted  a t  

S t i l l f o r k  Swamp (Table  2 ) .  Whether o r  n u t  these d a t a  r ep resen t  t h e  

t r u e  sex r a t i o  o f  the spec i e 5  i 5 u n c e r t a i n .  S ince caddi.zf lr pupae were 

no t  c o l l e c t e d ,  i t  was n o t  known whether a d u l t  sex r a t i o s  r e f l e c t e d  

p r e f e r e n t  i a l  a t t r a c t  i nn  t o  I i g h t  o r  ac tua l  popu la t  i on  sex d i f f e r e n c e s .  

Downes i1364)  r e p o r t e d  t h a t  males a re  r a r e l y  enc:zuntered i n  a  

c i r cumpo la r  L imneph i l i d ,  Apa tan ia  z o n e l l a  Z e t t . ,  b u t  the re  i s  

l i t t l e  reason t o  b e l i e v e  t h a t  a  1:25 male t o  female sex r a t i o  i m p l i e s  a  

par thenogene t i c  adap ta t i on  f o r  P. f l a v a .  Whi le  100 percen t  o f  

Nectopsyche d i a r i n a  c o l l e c t e d  were female,  67.6 percen t  o f  

Limnephi 1 u s  submon i l i f e r  were ma1 e. E t was cimrnonl :~ observed t h a t  

i n  mast spec ies  o f  L imneph i l i dae ,  male emergence preceeded female 

emergence as  i n d i c a t e d  by week1 r 1 i g h t  t r a p  c a l l  ec t ions .  Here again ,  



TABLE 2. Sex ratios of selected species of adult caddisflies based on 

light trap collections from Stillfork Swamp, Carroll County, Ohio, 

2 Mar through 9 November, 1984 .  

Total Nu. % Fema!es % Samples 
indiuid- in light in which X of 
uals in trap species season"s 
cullection collection occurred total 

Hrdropsych i dae 

Cheumatopsyche campy1 .a 177 
C ,  pettiti - 61 8 
Hydropsyche urr i s 121 
Potamyia flaua 965 

Hrdroptit idae 

Hrdrop t i I a waubes i ana 70 2 
Oxre th i ra pal 1 i da 356 
Orthotrichia ae~erfasciella 22P 

Limneph i 1 idae 

Ironoquia ~unctatissima 296 
Lirnnephilus indivisus 853 
L. submonilifer - 534 

Leptoceridae 

Nectopsyche diarina 107 
Triaenodes marqinatus 642 
1. tardus 138 
Oecetis inconspicua 804 



whether the emergence pattern demonstrates different emergence times or 
4 

reflects different female flight behavior is unsubstantiated. 

Seasonal Distribution. 

Corbet and Tjonneiand 119553 stated that evaluation of 

emergence patterns of short-lived aquatic insects should be based on 

ali night catches. Resh et al. (19753 reported that Ceraclea 

ancrlus iVorhies:i adults have a survivorship of 50 percent beyond a 

24 hour period and onlr 2 percent beyond 48 hours. For several 

Ceraclea species, attraction to light occurs almost immediately after 

eclosion for newlr emerged adults. Peak flight activity for most 

caddisflies occurs t~ithin the first three hours after sunset CResh et 

a1 . 1975). A1 though weekly i ight trapping can miss the rare 

short-lived species that emerge with temporal uniformity? it ailows for 

a continuous compari.son of collections throughout the adult emergence 

period. During this study, light traps were operated from dusk until 

sunrise and no measurement of $1 ight activity during successive time 

periods throughout the night as Nimmo C l Y A 6 i  carried out was attempted. 

The seasonal occurrence of adul ts was examined for &O of the 

more abundant caddisfly species collected at Stillfork Swamp 

(Figure 3 ) .  Species were chosen according to the following criteria: 

a. If the species occurred in two collections, 

b. If the species 13ccurred in on1 r one cot l ec t i on, and i t ~ .  

abundance was greater than four. 

The remaining species were considered to be too rare to be included 

in Figure 7, 
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FIGURE 9 
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SPEC1 ES COLLECTION WEEK 
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FIGURE 9 (Continued) 
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SPEC1 ES COLLECTION WEEK I 

Cheumatopsyche campyla 

Cheumatopsyche gracilis 
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FIGURE 9 (Continued) 

SPECIES COLLECTION WEEK 

Rhyacophila loberifera 
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FIGURE 9 (Continued) 

SPECIES COLLECTION WEEK 

Agrypnia straminea 

Agrypnia vestita 

I, 
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FIGURE 9 (Continued) 
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SPEC1 ES COLLECTION WEEK 
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26127128129 

Limnephilus indivisus 

Limnephilus submonilifer 

Frenesia difficilis 

Frenesia m e  

Neophylax concinnus 

Ceraclea alagma 

Ceraclea maculata 

Ceraclea tarsipunctata 

Ceraclea transversa 

18119120121 

I 

22123124125 30131132t33 3 4 1 3 5 1 3 6 ~ 3 7 [ 3 8 1 3 9 1 4 0 ~ 4 1 ~ 4 2 1 4 3 ~ 4 4 ~ 4 5  

• 



FIGURE 9 (Continued) 
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SPECIES COLLECTION WEEK 

Leptocerus americanus 
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Many spec ies e x h i b i t e d  f l i g h t  p e r i o d s  t h a t  extended over 
2 

severa l  mon ths .  Four teen spec i es were c o l  I ec t e d  con t i nuousl y, u r  

n e a r l y  so, f rom l a t e  Mar through mid-September. Manr spec ies showed a  

peak abundance i n  ! a t e  s p r i n g ,  t o1  1 owed b r  a  second, smal l e r  peak i n  

e a r l r  f a l l .  A d u l t s  o f  t h i r t y - t w o  spec ies were taken f o r  o n l y  sho r t  

per  i ods lone o r  two c l~nsecu  t iue  c o l  1 ec t i  on per  i ods i  , 

For t h i s  s tudy most o f  the c a d d i s f l r  fauna c o u l d  no t  be p iaced  

i n  t o  two d i s t i n c t  emergence ca tego r i es ,  summer o r  autumn groups 

as r e p o r t e d  by C r i ch ton  (1YhDi f o r  T r i c h o p t e r a .  The emergence p a t t e r n  

observed a t  S t i l l f o r k  Swamp corresponded w i t h  marsh all"^ r193PS 

observed seasonal occurrence o f  T r i c h o p t e r a  f o r  western Lake E r i e  w i t h  

succes.sion o f  spec ies proceeded f rom e a r l y  summer t o  f a l l .  

Seasonal d i s t r i b u t i o n  showed t h a t  most a d u l t  L imneph i l i dae  are 

"autumn" forms. A d u l t s  o f  Ironctquia, Pycnopsyche, F r e n e ~ i a ,  and 

Neophrlax appeared d u r i n g  the months o f  September, October, and 

November. A d u l t s  o f  L imnec~h i l us  i n d i u i s u s  and C. s u b m o n i i i f e r  

d i sp layed  the much r e p o r t e d  iWigg ins ,  1973; McElrauy, 1976: MacLean and 

MacLean, 1384> dual f l i g h t  p a t t e r n  appear ing f i r s t  i n  s p r i n g  and again 

i n  l a t e  summer and e a r l r  f a l l .  Many o f  the rema in ing  spec ies  cons i s ted  

o f  "summer" forms hav ing  emergence p a t t e r n s  f rom Mar t o  August, w i t h  

max imum abundance occur r  i ng i n  June. 

Some spec ies  were numerous f o r  .a few days o r  weeks and 

d i sp layed  two f l i g h t  p e r i o d s  throughout the season. Species observed 

w i t h  two peaks o f  abundance were Potamyia f l a u a ,  Cheumatopsyche 

y e t t i t i ,  and Oxye th i ra  p a l l i d a .  Potamria f l a u a  had an 

ex tended f ! i gh t p e r i o d  (June t o  Oc tuber )  and d i s p l a y e d  pe.3.ks rn 



mid-June and la te- August .  Cheumatopryche p e t t i t i  peaked i n  
j 

mid- Ju ly  and aga in  i n  la te- October .  Whi le  Oxye th i r a  ~ a l l i d a  was 

p resen t  i n  63 percen t  o f  the samples, i t s  annual c y c l e  mar be e i t h e r  

u n i u o l  t i n e  wi t h  sequen t i a l  c o h o r t s  o r  b i u o l  t i n e .  A b i v o l  t i n e  spec ies  

o f  O x r e t h i r a  has been recorded  f o r  Denmark (N ie l sen ,  f P 4 8 i .  

Many spec ies  were no t  c o l l e c t e d  i n  l a r g e  numbers, and a  few 

f rom the "summer" group, N r c t i o p h y l a x  moestus? Rhyacoph i la  

l ed ra ,  H y d r o p t i i a  jackmanni,  and Oece t i s  uchracea were 

abundant i n  o n l y  one c o l l e c t t o n .  Most o f  the summer spec ies  c o l l e c t e d  

d u r i n g  the s tudy  were o+ two types: l i  abundant spec ies  t h a t  occu r red  

over a  l o n g  p a r t  o f  the s p r i n g  and summer, and 2)  r a r e  spec ies  t h a t  

were c o l  l e c t e d  i n f r e y u e n t i y  o r  o n l r  once. 

Appendix k summarizes the spec ies  c o l l e c t e d  f o r  each c o l l e c t i o n  

p e r i o d  +or  s i  t e s  1 and 2 .  

Species D i v e r s i t y .  

The a n a l r s i s  o f  communi tr c h a r a c t e r i s t i c s  o f  the c a d d i s f l  y 

fauna o f  S t i l l f o r k  Swamp i s  p resen ted  i n  Table  3. Values of spec ies 

d i v e r s i t y  <HZ, and evenness 1 5 5  were p l o t t e d  f o r  each c o l l e c t i o n  week 

t o  i l l u s t r a t e  seasonal t r ends  (F i gu re  10). The f l u c t u a t i o n s  i n  

B r i i l o u i n ' s  Index i H )  were b a s i c a l l y  s i m i l a r  t o  those r e p o r t e d  by 

MacLean and MacLean (1984) f o r  Watercress Marsh. D i v e r s i t y  va lues  

gradual  l y  increased d u r i n g  the month o f  May and by  mid-June surged t o  

t h e i r  h i g h e s t  l e v e l  due t o  the g r e a t e s t  abundance o f  spec ies  and 

i n d i v i d u a l s  f o r  the e n t i r e  season. D i v e r s i t v  d e c l i n e d  d u r i n g  the 

month o f  August, i nc reased  t o  a  second peak by mid-September, and then 



TABLE 3. Number of s p e c i e s  ( S : ) ,  s i z e  iNT, Briliouin's diversity 

Index C H l ?  e v e n n e s s  CJ:! f ur 27 week per i od on dates  spec i f i ed.  

a 1) 
Week Date 

\,I- 1 1-84 
U-13-84 
V-25-34 
VI -2-84 
V 1-6-84 
'41-11-84 
$'I-18-34 
V I  -25-54 
V I  1-8-34 
VII-14-54 
{/I 1-20-84 
UI I -23-84 
IS1 1-31 -83 
'JI I I -6-84 
V I  I I-13-:34 
'4111-20-54 

I I -2:3-84 
IX-8-84 
I X -  1 3-84 
IX-22-84 
I K-25-84 
S-7-84 
X- 13-84 
X-20-84 
x-26-84 

>(I -2-84 
X 1-9-84 

a) Lewis and T a y l o r  llY67) 
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slowly declined as the number of species and individuals decrea.sed. 
4 

The major difference between smal 1 and I arge col 1 ec t i ons was an 

apparent increase in the ~ r o b a b 1 1  i ty of collect t n g  = : e c i e % .  & 

total of 66 species was col t ected on i8 June, 1984 the largest number 

collected i n  a s ~ n g l e  collection. 

Temperature . 

Mean air temperature for weeKs of 2 June to 2 November 1984 in 

which light traps were in opera.tion are given in Table 4. Temperatures 

dur in3 the month ~f May 1384 were cooler (9 .8  C) than the auerage 

annual temperature (11.7 C i  normally recorded by the Carrotlton Police 

Department, Carrot i ton, Carrol i County, n r ;-:e K i 1 ometers southwest o+ 

Stillfork %dampx These lower than normal temperatures appeared to have 

slowed the emergence of adult caddisflies. Hurrn and Foote ClP83> 

reported adult collections by mid-April for many counties in Ohio. The 

first light trap collection on 2 Mar, 1984 had an overnight low of 

7.2 C (45 FT and resulted in only a few specimens of Diptera. 

Significant correlations <P<0.0111i of collection size CNj 

(Figure 11:) and species diuersitr I H >  (Figure 125 with temperature 

readings suggests that a minimum threshold temperature mar be necessary 

for flight activity. Temperature also influences both the size and the 

number of species in the collection. This observation agrees with 

previous studies on the relationship of temperature and abundance and 

indicates that temperature is a significant factor in determining size 

of the nightly catches (Nirnmo, 1966; Resh et a?., 1Y75>. 



TABLE 4. Mean air temperature C during collection periods oi 2 June 

through 2 November, 1984 .at St i 1 1  fork Swamp Nature Freser1,je. 

a 1 Mean air Mean niqhtir air 
[deck Date temperature Range temperature Ranye 

during 1 ight fur cut lection 
trap uperat i on per i od 

a:& Lewis and Tarlor (13672 
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DI SCUSSI ON. 

Before discussing the results of the caddisfly suruey o f  

Stillfork Swamp! a statement an the nature of  the data i s  appropriate. 

A l  though most anal rses are Lased upon adul t col 1 ec t i on5 wi th the use of 

light traps, it is important to understand the limitation of this 

method. First, 1 ight traps wil I attract onlr individuals that are 

photopositive and have entered the catchment area. Those taxa that are 

active during the day or apterous mar be excluded from the collection. 

Sex ratios mar be artifacts of this trapping method due to differential 

attraction of the sexes. Secc~nd, any interpretation of population 

densitr from light trap data mar be biased. Sampling variability can 

result +rom manr factors, i . e m  the choice and operation of  the trap, 

physical features of the enuironmen?, and weather conditions during 

operation iNimmo, 19665. Estimates o f  the area sampled can not be 

determined and relative densitr calculations with reference to area are 

inual id. Density estimates are also uariable due to the degree o f  

population aggregation as well as variability of the sampling 

technique. 

Resh i 19792 discussed the influence of sampl i ng frequency on 

the interpretation of light trap data. Species distributional studies 

have indicated that important fluctuations in pctpulation abundance can 

be missed by sampling monthly in contrast to every 10 days iKajak, 

13631. Many authors (Mundie, 1956; Lindeberg, 1358; Morgan et al., 

1963; Corbet, 1965; McCauley, 1976; and Lammers, 1977j have discussed 



the advantages and disadvantages of emergence traps a.s an alternative 
4 

to light trap collecting. Corbet 115'551 reported that samples 

collected by emergence traps become progressively less representative 

of the emerging population and the design of manr traps render them 

U ~ S U ~  table for quant i tat i ve studies j:M~jndi p ,  1956:). 

McEl rau:~ < 1976) compared 1 i yh t trap col I ec t i ons of caddi s f  1 i es 

with both larval and emergence trap data and concluded that light traps 

p r ~ v  ided a good representat iue sample of the fauna. Huryn (1Y82) 

reported that a11 families and most genera, represented in benthic 

collections were also present in light trap collections. Weekly 

collections made throughout the season at permanent sites helped to 

maximize the reliability of the data presented in this S ~ I J ~ Y .  A 

species-collection curve (Figure 13:) suggests that the majority of 

caddisfly species occurring at StillforK Swamp have been recorded. 

Additional collections would undoubtedly increase the annotated list by 

a few rare species; however, it is felt unjustified. 

Zooqeoqraphical Considerations Eastern Caddisflr Fauna. 

The present day distribution of a species cannot be understood 

purely in terms of current environmenta.1 conditions that govern its 

ex i stence . Hi stor i cal factors which include past changes i n 

environment and associated habitat alterations must be considered. 

Because the present distribution of temperate insect faunas is in large 

part related to events of the late-Cenozoic Era, a brief discussion of 

the influence of the Pleistocene Epoch on the dispersal o+ caddisf 1 ies 

in eastern North America is included, 
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The caddisflr fauna of Stillfork Swamp cannot be understood 
4 

without a knowledge of certain topographical conditions that prevailed 

prior to the Pleistocene 12 million 0. P.). Late Cenozoic phrsio- 

graphic and sedimentary hi s t ~ r : ~  a i d  in understanding the ecological 

mechanisms influencing insect evolution and present distribution. 

Cenozoic activi ty o+ eastern and central tectonic plates resul ted in ,3 

series of uplifts in the low plateaus and Appalachian Highlands of 

eastern North America. Of particular importance to aquatic insects 

were the deep erosions that followed these uplifts. The steep-sided 

valleys that formed in many of the uplifted areas resulted in increased 
I 

diversity of local ecological habitats (Ross, 1958:). 

In discussing aquatic freshwater insects, e.g. Trichoptera, 

one is dealing with insects restricted to particular habitats that 

would seem to set distinct 1 imi ts to their dispersal patterns. Ross 

(1951, 1953, 1955, 1959, 1965, 1967:) dealt with effects of the 

PI e i stocene on insect di str i bu t i ons for a uar i e tr of Nearc t i c groups, 

Nimmo (1971, 1974) specifically addressed the post-glacial origins of 

the trichopteran families Rhracophilidae, Limnephilidae, Glossosomat- 

idae, and Philopotamidae in Alberta and eastern British Columbia. 

Coope i1370) reported that !arge scale changes in the distribution of 

insect species occurred during successive glacial and interglacial 

periods and that faunal historr has been largely a matter of the 

geographical rearrangement of existing species in response tu extreme 

fluctuation of the environment. 

In the Miocene and Pliocene, renewed uplifts of the Rocky 

Mountains a1 tered the circulation of westerlr winds and shifted biomes 



eastward dur i n g  the l a t e  P l  i ocene ICoope, IY701. Dur i n g  the advances 
4 

o f  the P l  e  i stocene g l  ac i e r s  a i r  and ground temperatures were reduced, 

bu t  t o  what ex ten t  and how f a r  south i s  u n c e r t a i n ,  Brrson and Wendland 

f13671 proposed a  sequence o f  c l i m a t i c  p a t t e r n  s h i f t s  form the peak o f  

the Wisconsinan g l a c i a t i o n  ( 1  m i l l i o n  B .  P . >  t o  the p resen t .  They 

descr ibe  the e f f e c t s  o f  the r e t r e a t i n g  Laurent  i a n  I c e  on a i r  masses and 

subsequent weather c o n d i t i o n s ,  Br rson  and Wendland 11947) i n d i c a t e d  

t h a t  there  was e s s e n t i a l l y  no tundra  b e l t  between the reced ing  i c e  

f r o n t  and the encroaching borea l  f o r e s t .  E x a c t l y  where tundra mar have 

s u r v i v e d  i s  unce r ta i n .  B e r t i  (15'753 i n d i c a t e d  t h a t  the movement o f  the 

l a t e  Wisconsinan g l a c i e r  i n t o  the Great Lakes r e g i o n  suppor ted a  

tundra-1 i k e  vege ta t i on  environment i n  the E r i e  lowlands.  Maxwei 1 and 

Dav is  i1972:) s t a t e d  t h a t  tundra b o r d e r i n g  the Wisconsin i ce  sheet was 

p redominan t l y  i n  the East and extended southwards i n t o  the A p p a l a - t '  L I I ans 

a t  h i ghe r  e l e v a t i o n s .  The h a b i t a t  p re fe rence  o f  each i nsec t  spec ies i s  

impor tant  i n  e l u c i d a t i n g  pas t  d i spe rsa l  p a t t e r n s .  S u i t a b l e  c l i m a t i c  

c o n d i t i o n s  a re  inconsequent ia l  t o  i n d i v i d u a l s  o f  a  spec ies  i f  the 

habi  t a t  which they r e q u i r e  i s  m iss ing .  T h i s  i s  espec ia l  l :y  t r u e  f u r  

T r i c h o p t e r a  whose l a r vae  have ve ry  r e s t i c t e d  f reshwater  h a b i t a t  

requi rements.  

Fl  i n  t (17573 r e p o r t e d  t h a t  a1 1 o f  n o r t h e r n  Canada was under i c e  

d u r i n g  the h e i g h t  o f  Wisconsinan g l a c i a t i o n ,  and o n l y  th ree  areas are 

thought t o  haue been u n g l a c i a t e d  a c t i n g  as r e f u g i a .  No r the rn  r e f u g i a  

haue been p o s t u l a t e d  f o r  the Mackenzie d e l t a ,  B e r i n g  s t r a i g h t s ,  cen t ra f  

A laska,  western a r c t i c  i s l ands ,  and P e r r y l a n d  i n  n o r t h e r n  Greenland. 

B a l l  (1943:) s t a t e d  t h a t  the c u r r e n t  d i s t r i b u t i o n  o f  the n o r t h e r n  b i o t a  



i s  exp la i nab le  by the d i s p e r s a l  f rom two major  u n g l a c i a t e d  areas i l l  

c e n t r a l  A laska,  and ( 2 )  the area south o f  the main i c e  sheet.  For the 

Ca.nadian i nsec t  fauna, the most impor tant  g j a c i a l  r e fug ium was 

undoubtedly  the l a r g e  area ctf N o r t h  America t h a t  l a y  .south o f  the 

c o n t i n e n t a l  g l a c i e r s  (Matthews, 17781. f4rea.s which were unglac i a t e d  

d u r i n g  the Wisconsinan, o r  any o the r  g l ac  i a t  i on  a re  o i  pr ime i n t e r e s t  

t o  biogeographers because they mar have served as r e f u g i a  f o r  the 

r e d i s t r i b u t i o n  o f  p l a n t s  and an imals  ( L i n d r o t h ,  1970). 

The d i s t r i b u t i o n  o f  T r i c h o p t e r a  i n  N o r t h  America i s  o f  ye t  

i ncomp le te l r  understood. Nimmo (1931> proposed twelve range p a t t e r n s  

f o r  Rhracoph i l i dae  and L imneph i l i dae  i n h a b i t i n g  A l b e r t a  and eas te rn  

B r i t i s h  Columbia. These d i s t r i b u t i o n a l  r e l a t i o n s h i p =  were used t~ 

deduce the source and r o u t e s  ~>uherebr r e i n v a s i o n  o f  the comp le te l r  

g l a c i a t e d  p rov inces  occurred.  N ine  p o s t - g l a c i a l  d i s p e r s a l  r o u t e s  were 

proposed. Several of the i n d i c a t e d  r o u t e s  a re  o f  consequence t o  t h i s  

s tudy.  Nimmo (1971) proposed the ex i s tence  o f  a c o r r i d o r  o f  

deg lac ia ted  t e r r i t o r y  between the western and eas te rn  h a l f  o f  No r th  

America f o l l o w i n g  the r e t r e a t  o f  the Lau ren t i an  i c e  sheet and the 

C o r d i l i e r a n  i ce  sheet i n  the Rocky Mountains.  T h i s  c o r r i d o r  ac ted  as a  

d i spe rsa l  r o u t e  f o r  much o f  the Canadian b i o t a .  

P o s t - g l a c i a l  l a k e s  and dra inage p a t t e r n s  have been a l t e r e d  

g r e a t l y  s i nce  the e a r l y  P le i s t ocene .  Manr watershed areas were 

comp le te l r  rear ranged due t o  g l a c i a t i o n .  Never the less ,  a  network o f  

f reshwater  lakes  and streams was p resen t  a f t e r  the g l a c i a l  r e t r e a t  t h a t  

o f f e r e d  a  v a r i e t y  o f  h a b i t a t s  f rom f a s t - f l o w i n g  t o  s low s tand ing  wate rs  

o f  permanent and i n t e r m i t t e n t  na tu res .  The d i s t r i b u t i o n  o f  f reshwater  



h a b i t a t s  has undoubted ly  changed s i nce  the beg inn ing  o f  the Wisconsinan 
4 

g l a c i a t i o n .  Nimmo (13712 f e l t  i t  reasonable  t o  assume t h a t  the a rea  

j u s t  south o f  the Wisconsinan g l a c i e r  was occup ied  by lakes ,  creeks,  

and r i u e r s  t h a t  were sus ta i ned  br g l  ac i  a1 me1 twa te r  and p rou  i ded 

abundant h a b i t a t s  f o r  T r i chop te r -a .  I t  i s  ev i den t  f rom the abundant 

t r i r h o p t e r a n  fauna now presen t  i n  f o r m e r l y  g l a c i a t e d  areas t h a t  an 

ex t reme ly  v a r i e d  fauna r e p r e s e n t i n g  d i v e r s e  e c o l o g i c a l  t ypes  p e r s i s t e d  

i n  u n g i a c i a t e d  areas and moved i n t o  p reu ious t  y g l a c i a t e d  areas a f t e r  

the i c e  r e t r e a t e d .  

Coope i l Y 6 8 j  r e p o r t e d  t h a t  c o n d i t i o n s  near Cleve land,  Ohio were 

s i m i l a r  t o  the n o r t h e r n  f r i n g e s  o f  the bo rea l  f o r e s t  r a t h e r  than 

t u n d r a- l i k e .  Evidence f rom T i t u s v i l l e ,  Pennsy lvan ia  and the Wisconsin 

T i l l s  i n  Ohio (Go id thwa i t ,  1958) suggests  t h a t  open f o r e s t  and no t  

tundra  condi  t i  ons preceded the advance o f  the W i  scons i  nan i ce .  

However, narrow bands of tundra  may have e x i s t e d  sou th  o f  the g l a c i a l  

i c e  I F r r e  and Wil lman, 1958), thus  tundra  spec ies  were n o t  e l i m i n a t e d  

f rom eas te rn  N o r t h  America. 

D i s t r i b u t i o n s  o f  severa l  bo rea l  T r  i c h o p t e r a  spec ies  c o i n c i d e  

f a i r l y  w e l l  w i t h  the n o r t h e r n  c o n i f e r o u s  f o r e s t  and ex tend  southward 

through the Appalach ian Mounta ins and a l ong  the Cumberland P la teau .  

Ross (1965, 1967> r e p o r t e d  t h a t  d u r i n g  d e g l a c i a t i o n ,  these bo rea l  

spec ies  presumably spread nor thward,  r e p o p u l a t i n g  the streams and l akes  

t o  the n o r t h .  A  l a r g e  number o f  c a d d i s f l i e s ,  e.g. D i p l e c t r o n a  

modesta Banks, Pycnopsyche s u b f a s c i a t a  I S a r i ,  and Glossosoma 

intermedium ( K l a p a l e k j ,  have d i s t r i b u t i o n s  t h a t  suppor t  such a  

conc lus ion .  Ross I19671 suggested t h a t  ances t ra l  bo rea l  T r i c h o p t e r a  



were broken into three isolated populations during the Wisconsinan, 
4 

one in the extreme East, another in the Rocky Mountain area, and 

another in Alaska. Srkora et al. 11?81> indicated that during 

gl ac i a t  i on of the Great Lake.5, popu 1 at i ons of  Hrdropsrh i dae became 

isolated south sf the ice and current distributions of H. separata. 

Banks and Srmuhi tousyche recurvata (Banks> are a result of 

Pleistocene glaciation. Present records would indicate that after 

degl ac i at ion eastern boreal populations o+ Tr i chop tera halue spread 

chiefly northward, whereas isolated western populations spread 

westward and northeastward at a relatively rapid rate (Ross, 19581. 

However, Nimmo (19715 proposed that many eastern species dispersed to 

the West and recolonized much of the central and western Canada. Rnss 

i1?58! indicalsd +hat species of Ceraclea, Triaenodes, and 

Banksiola spread from eastern North America into the Western mountain 

region. Of significant interest, caddisflies that did make the journey 

westward were mostly marsh, wetland, or alpine species. Many species 

of Ceraclea, Triaenodes, and Banksiola are present at Stillfork 

Swamp. Ross (19652 stated that distributions of Holarctic and Trans- 

continental species make it dif+icult to elucidate their past 

di spersai . For sc~me cool -adap ted forms the ice sheets created 

conditions along their southern edges which were suitable for both 

eastward and westward migration, resulting in transcontinental 

distributions (Ross, 1 9 5 6 i .  Ross !1P65, mentioned that as the ice 

receded coot-adapted species became more ar~c . P restricted in their 

range as a result of intervening gaps of inhospitable terrain. For the 

Limnephilidae, Nimmo <I9711 stated that Holarctic species dispersed 



east and south from A b s k a ,  or other northern refugia, A i l  other 

i irnneph i l ids appear to have di spersed northward <po=t-gi ac j al l y> from 

south of the ice sheets. Of interest to this study are the range 

distributions of species ~ecorded fram Stillfork Swamp. 

In order to determine the influence that the Wisconsinan Ice 

Age had on the distribution oS the irichoptera fauna of Ohic~, the 

Tears-age drainage pattern shouii be considered. Stout, VerSteeg, and 

Lamb 119431 described the Tears River as the major pregl acia! drainage 

system of south central and western Ohio. The preglacial Marietta and 

Grovepor t R i  uers drai ned sou thwestern and cen tr.31 Oh i o respect i uei r and 

were main tributaries of the Teays River. By the mid-Pleistocene 

iapprox. 1 mi 1 f i on E.P. i , the Teays-age drai nage pat tern v,:ar affec ted 

by the advancing glaciers. Eventuallr the Kansan Glacier compietely 

bur i ed the Tears Ri ver V a l  l er and estabf i shed a new rnaJ~zr dra i nage 

pattern, the Ohio River. Glacial dammlng of the Tears River, as 

indicated by the rhythmic tarering of sedirnent.5, was due ta the 

repeated advances and recessions of glacial ice up until the final 

retreat 13,00U S.P. IMatsch, 197i>. 

During the Tertiary, the Tears River system provided a corridor 

for the dispersal of aquatic fauna into western Ohio. Even by the 

early Pleistocene, condi t ions remained favorabie for northward and 

westward dispersal organisms (Hobbs, 1383). Selber and Dut~el 

<!6PY>,  Braun < i Y 2 8 : ) 3  Gordon I IP281,  and Greuiach (1933) have discussed 

the importance of the Tears River as an avenue of miqrat ion for many 

southern plant species into Ohio. Transeau ilF41) discussed the rule 

of the Tears River and subsequent Sormat ion of the great proglac i a! 



iake Tight on the i s a t i o n  of plant species in Ohio. 

Whi le a signif icantlr large area of Ohis was drast ical i y  

affected b y  gt aci a! movements, the unglac iatei fii leghen::., Pia?eau region 

offered an undisturbed geographical area wi th sui table habi tats to 

support many uf the indigenous and dis~faced organisms, &s previourtr 

reported i r! the "Descr i pt i on !:I+ the !;tutyr Are.3" S t  i 1 fork {>a] 1 ey was 

affected by the Wisconsinan Glacier by damming of the north-flowing 

Dover River and Sandyu i ? I e Creek and subsequent format ion uf a gl ac i al 

finger lake. The presence of relict species of plants at Stillfork 

Swamp suggests that this habitat served a a.5. suitable refugium for 

these species. In this thesis, the term refugium refers to Kauanaugh's 

l l Y 7 Y >  defini titz~n of a cl imatic refugium. The term is a relative 

concept since species may be moving into or out of a refugia! area as 

ci imatic and er~vjronmental conditions change. 

The provincia! and state distributions of Trichoptera reccirded 

for Stillfork Swamp are presented in Appendix 0 .  Ross IIP44:1 listed 

seven types of geographical ranges for the caddisf?~ fauna ad Z!Iina!s. 

However since these ranges pertain to I 1 1  inoi s and surrounding  state.^? 

the more appropriate distributional terms used by Merritt and Cummins 

(1984; ha~,Je been modified to describe the ranges of Ohio Trichoptera. 

They are as fa! lows: 

ill Species which are es~entiall:~ widespread occurring throf~ynout 

the United States and Canada are termed "Transcontinental". 

i 2 >  Species which are essentiallv northern occurring throughout 

much of southern Canada and northern U.S. are labeled "Northern". 

13) Northern species that occur m a ~ n i r  in northern Canada and 



across the arcticare labeled "Holarctic". 

(45 Species that occur primari l r  in the North and East of the 

continent but extend through the h i i l s  and mountains of the 

southern Appalachians are fabeied "Northeastern". 

(5:) Southeastern species occurring nainir in the Southeast with 

states such as Ohio and Virginia at the northern l imi t uf their 

range are termed "Southeastern". 

(6) Species which are essential 1 : ~  widespread throughout the 

eastern U.S. and eastern Canada are ca! i ed "Eastern". 

(7; Species which occur primarily in the central United States 

are labeled "Central " . 
Historical reconstruct ion oi Trichoptera distributions requires 

the acceptance of the principie that individuais oi present day species 

possess the same range of enu i ronmental to1 erance.5 as preu I ous members 

of the species (Kauanaugh, 1975'). Scudder i15'78:l stated that the 

Pleistocene had pronounced effects on ireshwater ientic environments 

and present distribution patterns of many lentic inhabitants are 

re1 ated to glaciation and the existence of uar ious proglac i a! i akes. 

Distributions of Trichoptera collected at Stiiiiork Swamp were 

evaluated with those of congeneric species to determine possible 

Pleistocene affects. The available distribution.al data indicated that 

the major i ty of Trichoptera belong to taxa exhi hi t ing Northern and 

Northeastern affinities. Numericallr, the lirnnephilld assemblage 

const i tuted a significant northern component of caddi.sf 1 ies and 

prouided some insight into post-glacial movements and origins of the 

nor theastern Tr i chop tera iauna. 



Althougti speciQs of Limnephijus, Anabolia, Pycnopsyche, 

Ironoquia, and Frenesia are reparted  on!:^ local I : ?  or in l imi ted 

numbers south of the gia.cial boundary, they are common in Ohio's 

G l  ac i ated PI ateau. The genus Limneph i i us Leach i s Ho! arc t i c in 

distribution with many exclusively arctic species. Approximate!.), 35 

species are known for North Amer l ca (Wi ggi ns, 1977). Two northern 

species C. indivisus and &. submoniiifer are present at 

St i 1 l f o r ~  Swamp. Al though L,  indivi sus is consi bered 

transcontinental and is usually restricted to the northern U.S. and 

Canada, C. submonil ifer extends its range into the southern 

Appalachians fEtnier, 17732. 

The genus Prcnoosyche Banks? compr i sed nf 14 Nearc t i 1: spec I es 

and arranged in five species groups CSrhmid, 1955>, wa.s represented at 

St i 1 I fork Swamp by five species. Prcno~syche aal ona., a new state 

record was previously reported onlr from Wisconsin, Massachusetts, and 

Maine. The addition of Ohio broadens the range of this disJunct 

species and suggests that Ohio's unglaciated region could h.3.ve acted as 

a refugium for this species. 

The genus Anabol ia Stephens iz .  widely distributed in the 

Holarctic region with four species Known for North America (Schmid, 

13552. Anabol ia constxi.3, the ~ n l : ~  member o f  this genus found at 

Stillfork, has a transcontinental distribution (Nimmo, 1371:) and 

commonly inhabits marshes, simd streams, and temporary puai.~ (Flint, 

l9dO; Uio~ins, 1973). 

The genus Iri~noquia Banks i s  a1 sig a Hnlarct ic genus wi t h  +our 

species knol.&n to occur onlr in the Eastern part of the continent. 



Ironoquia punctatissia and I, parvula collected at Stillfork 

are known to ! ive in temporary pools and streams (Ross, 1'?44; F l  j n t ,  

1958; and Wiggins, 1973:). La.rvae a v o ~ d  drought conditions br 

aest iuat ing in leaf l i tter arouna t ? e  receding water margins. Pupat ion 

occurs in ear!r autumn and adul t5 f l y  during late September  an^ 

Oc tober . 
The genus Frenesi a Set ten anu Masel:?, i.3 a Nearc t i c genu.3 

confined to the Northeast. I t  contains only two species, E. 

diff ici 1 is and E, m:+sa, bo':? , " ;  wnich were c o i  lected at 

Stiltfork Swamp. This was the first time that E. difficilis has 

been reported for Ohio. Fl  int f 1955) gives an extensiue account oC the 

unique biology of this genus, Larvae complete their development i n  

late September and October, and adui ts emerge in November. The $.dul t 

emergence of Erenesia is very unusual, as no other c a d ~ i s f 7 ~  in 

eastern North America flies so late in the rear. Flint CfP56) 

indicated that ia.rvae develop only ~n clear unpoi!uted waters o i  smaf i 

streams anti spr i ~~a-Seed pool 5.. 

fronoquia, Pycnopsyche, and Frenesis are strictly Eastern 

in their pre-gl a c i  a! origins. This is based upon the presumpt ion that 

a genus, or species-group, originated in the geographical area which 

harbors the grea.test number of species in quest ion. The longer the 

p e r i ~ d  of time during which representatives of a group occupy a given 

geographical area the greater the amount of speciation whi*:h mar uccur 

(Nimmo, 19715. 

From the distributions presented in Appendix t i ,  i t would appear 

that the Northern species-assemblage inhabiting Stillfork %amp could 



have emigrated to this lower latitude during the time of glaciation or 

could have already been p~esent in this region. i t  should be pointed 

out that the Ngrthern species which remain i n  Ohio are predominantly 

st i 1 !-water forms. The l arge and diverse tr 2 chop t e ~ a n  f a u n . 3  i nhabi ti ng 

the swamp con+ irms the fact that the swamp has remained reiativefy 

undisturbed b r  man's recent industr l a1  and agr i cul lural intrusions. 

Trc~phic Structure uf Stillfork Swamp Trichoptera. 

Cummins i1973) categorized the SeeJi ng mechanisms of aquat i c 

insects into "functional groups" based on trophic relations, e.g. 

shredders, grazers, iol l ec tors, pretiators, and pi ercers, These 

categories define the role of insect taxa in aquatic eco.srstems l ~ l t h  

respect to processing nutr I ti onal resuurces. W i  ggins and Mackav c: 1779) 

proposed that the Trichoptera "functional feeding groups" correspond 

with reasonable consistencr at the generic ieuei. The use of 

functional feeding groups is advantageous in that it enables a 

numerical assessment of the inuertebra.te Siota of a given aquatic 

ecosystem to be evaluated and its relationship with a particular food 

resource to be more ea.si l y understood. I t  fur ther dei i nes the i inkaqe 

that exists between resources and insect morpho-behavioral adaptations 

fCummins, 17731. 

The troph i c categorr of the tr i chop teran spec i es that occur  

within the study area are given in Appendix B and summarized in 

Table 5. Trophic functions were inferred from aduli light trap 

collections and assigned according to Wiggins 119771, Wiggins and 

MacEav (1978>, anti Merritt and Cummins i l i ?84> .  The iargest 



TABLE 5. C l a s s i f i c a t i o n  t r  Trophic  C a t e g o r i e s  f o r  Stillfork Swa.mp 

T r i c h a p t e r a  i n f e r r e d  frnm adui t ! i g h t  t r a p  c o i  ! e c t  i ~ n  (Based on 

M e r r i t ?  and Cumnins, 1P84).  

P e r c e n t  No. 11f Percen t  
Func t i unaI Group No. S p e c i e s  of indiuid- 05 

Ci spec i e s  if a  1 s Total  

Shredders  3 3  31.7 3000 . '27. , . F! 

C @ l  l e c t c ~ r s  3 f 2Y.'3 L Z L ;  27.9 .- - ,- 

P r e d a t o r s  2 4 23.1 i i d 6  1 4 . 6 

P i  e r c e r s  2 4 13.5 1545 10 .5  

S c r a p e r s  2 ! .9 15 0.2 



c a t e g o r y  was the  " s h r e d d e r "  f u n c t i o n a l  group ( 3 3  s p e c i e s ,  4 f a m i l i e s >  
4 

compr i s ing  31.7 p e r c e n t  o+ the  s p e c i e s  and r e p r e s e n t i n g  37.8 p e r c e n t  of 

t h e  t o t a l  c o l l e c t i o n .  Due t o  t h e  p r e d o m i n a n t l r  i e n t i c  n a t u r e  the  

swamp t h i s  t ruph  i c s t r u c t u r e  is c o n s i s t e n t  w i  t h  r o s u i  t s  r e p o r t e d  b,v 

Maciean and Maciean i 19845 Sor W a t e r c r e s s  M a ~ 5 . n ~  The "co l  1 ec  t o r "  

and 4 f a m i l i e s : )  were t h e  nex t  i a r g e s t  t r o p h i c  g roups  and r e p r e s e n t e d  

3 . 3  and 2:s. 1 p e r c e n t  of the  s p e c i e s ,  r e s p e c t  i v e ?  v .  "Pi  e r c e r s "  ( 1 4  

s p e c i e s ,  2 f a m i l i e s l f  comprised a?mos t  e x c l u s i v e l y  of i i v d r o p t i l i d a e ,  

were well  r e p r e s e n t e d  by 13.5 p e r c e n t  o+ the  s p e c i e s  and 13.5 p e r c e n t  

of the  t o t a l  c o l l e c t i o n .  The " s c r a p e r "  o r  g r a z i n g  t r o p h i c  c a t e g o r v  was 

v e r y  p o o r i r  r e p r e s e n t e d  by ortly 2 s p e c i e s  t o t a t l i n g  0.2 p e r c e n t  oi the  

season  t o t a i .  T h i s  very  low s c r a p e r  component c o n t r a s t s  g r e a t l y  w i t h  

s t u d i e s  oC l o t i c  h a b i t a t s  i n  s o u t h e r n  Ohio < t i u r r n ,  13825. 

k n a l r s i s  of t h e  c a d d i s f l y  t r o p h i c  s t r u c t u r e  of S t  i ! !  f o r k  Swamp 

r e v e a l  s an a p p a r e n t  ba! ance be tween most func  t  i onal  y roups .  The 

c o m p a r t m e n t a l i z a t i o n  of f e e d i n g  h a b i t s  and foc~d  u t i l i z a t i o n ?  

p a r t i c u l a r  i : ~  when par  i i t i ~ 2 n  i ng r e f !  e c  t s  the  i o o d  s u u r c e ,  prc3u i d e s  a 

u s e f u l  d e s c r i p t i o n  of ? h i s  swamp's e c o s r s t e m ,  ?he obse rved  t r o p h i c  

s t r u c t u r e  c o n t r a s t s  s h a r p i  r w I t h  woodl and s t r e a m  ecosys tems  where 

emphasis  is upon the  " c o l l e c t o r "  c a t e g o r y  and p r o c e s s i n g  of d e t r i t u s  

( H r n e s ?  13705. Very l i t t l e  is known about  the  t r o p h i c   relationship.^. of 

we t l and  ecosystems and t h e i r  t r i c h o p t e r a n  f a u n a .  MacLean and MacLean 

r tS?84> i n i e s r e d  the  l a r v a l  t r o ~ h  i c  s t r u c  t a r e  + o r  W a t e r c r e s s  Marsh. 

T h e i r  o b s e r v a t i o n s  cor respond  c l o s e l y  t o  those  of t h i s  study and 

s u g g e s t  s i m l  t a r  i t r  i n  +ceding habi t s  + o r  marsh and swamp Tr ichop t e r a .  



Caddisfly Adaptations+$$ Temporary ?oois. 

Sti Tifork Swamp has provided an ideal habitat for a large 

popuiation of Trichoptera that have ada~ted their :i+e histories to 

ternporarr bodi e s  of water. W i  g g i n s  i 1973) recognized and det ined two 

types of temporary pool habitats - tempc~rarr vernal poois that contain 

water for onlr a few months of the ,fear <March - Junei, and temporar~ 

autumnal pools that contain water for nine months of the vea.r (October 

- I .  Stillfork Swamp can be classified as a temporary autumnal 

swamp or wetland. Caddisflies that inhabit such temporary waters 

belong primarily to the Limnephilidae, Phryganeidae, and 

Potycentropodidae. They are able tcl withstand harsh lentic conditions 

and seasonal dry periods br di  apause, ou I pusi t i on apat t from water, and 

gelatinous egg matrices that resist desiccation and freezing <Wigqinz.! 

1 p7:3> . 
Limnephilus indiuisus, whose life history has been ihieii 

documented (Nova1 and Sehnai , 1743,  15'55; and W i  ggi ns, SP73bi ,  :,2das the 

domi nan t shredder. Obseruat i ans on deve 1 upmen t af the i arvae 11n 

10 February, 15'85 revealed that they survive the winter as first and 

second instars under thick i c e  which covers the shat ?ow ponds. The 

dormant larvae were attached to decaying vegetation, most noteablr 

water smartweed. Ail surface water in the temporary pond had been 

absorbed or evaporated, leaving a two inch insuiated air space between 

the i ce cover and the moi st s ~ i  1 . Ice crrstai s were seen cover i ng the 

larval cases, but the larvae were not frozen. Temperature between the 

ice and soi l was 1 C, whi re the air temperature at the time o+ 



o b s e r v a t i o n  was -4 C. A p p a r e n t l y ,  k .  i n d i v i s u s  l a r v a e  can 
-4 

w i t h s t a n d  s e p a r a t i o n  from wate r  in t h i s  dormant s t a t e  and reduced 

metabol i c  a c t  i v i  t r  sl lows them t o  s u r v i v e  un t  i i s p r i n g  b e i a r e  renewing 

a c t  i v i  t y .  

Simi 1 a r  behav i o r  was obse rved  f o r  l ronoqu j  a  y u n c t a t  i s s i m a ,  

which i n h a b i t e d  the  temporary s t r e a m  p a s s i n g  through s i t e  two, Fi r . s t  

and second i n s t a r s  were found bur i e ~ j  in t h e  m o i s t  mu13 115 the  s t r e a m  

bottom whi le  the  s t r e a m  was covered w i t h  i c e  and was f r e e  of wa te r  

d u r i n g  t h e  w i n t e r  months. 

Larval  behav io r  of o t h e r  temporary pool c.%ddi s f  l i e s  was no t  

obse rved .  S u r v i v a l  of the  many r e s i d e n t  s p e c i e s  of T r i c h o p t e r a  must 

depend upon s i m i l a r  a d a p t a t i o n s  t o  the  f !u1: tuat ing w a t e r  ~ e u e l s .  

O v i p o s i t i o n  a p a r t  from w a t e r  a p p e a r s  t o  have l e d  t o  the  e x p l o i t a t i o n  a f  

temporary p o o l s  by many 1 imnephi 1 i d s  (Wiggins ,  137:3b>. Ad3pta.t i ons  tn 

temporary p o o l s  f u r t h e r  a i d e d  the  e v o l u t i o n  of 1arua.l t o l e r a n c e s  t o  

seasona l  f  1 uc t ua t  i ons  o i  t empera tu re  and tIxvgen. Howeuer , manr of the  

a d a o t a t i o n s  d i s p l a y e d  bv temporary pond and i n t e r m i t t e n t  s t r e a m  s p e c i e s  

Cound a t  S t i i i f o r k  Swamp h a s  no t  r e s t r i c t e d  them from c o l o n i z i n g  o t h e r  

h a b i t a t s .  LimnephiIus i n d i u i s u s  and &. s u b m o n i l i f e r  have been 

r e p o r t e d  from permanent pond5 and Marshes iMaciean and MacLean, i 3 8 4 i .  

Most s h a l l o w  ponds r e p r e s e n t  a  t r a n s i t i o n a l  s e r i e s  from a  

permanent a q u a t i c  h a b i t a t  t o  a  t e r r e s t r i a l  one .  Wetze! (19753 proposed 

a s e r i e s  of s u c c e s s i o n a l  s t a g e s  f o r  we t l and  ecosys tems  based an the  

r a t e  of accumulat ion c~f  o r g a n i c  m a t t e r ,  E3ecau.se o r g a n i c  m a t t e r  

accumula tes  f a s t e r  than I t  i s  degraded ,  s u c c e s s i o n  p r o c e e d s  from ponds 



to reed swamp to marshes and fens to finailr terrestriai vegetation or 
d 

a bog ecosystem. During the Wiscon~inan glaciation, Stillfork Valler 

was 1 i kel r a 97 ac i a1 edge-f i nger 1 ake (Ste i n , 1974 : ) .  Undoubted] 

St i l 1 fork V a l  l e:), has been undergoi nq s~lrne ecot ogi cai .z.iJccesE.i on but at 

what rate and whether the  f inal c l  ima.x dest inat ion is the present swamp 

i s uncertain. For Tr i chop tera, the abi 1 i tr to adapt and expai t these 

ecological successional stages is !well represented b r  the present iauna 

of St i 1 lfork Swamp. 

Cornoar ison o f  the Trichoptera Fauna uf Sti l lfork Swamp 
and Watercress Marsh. - 

A pr irnarr ob..ier t iue of tit i s study was to compare and can trast 

the caddisfiy fauna of Stiilfurk Swamp w i t h  t p a t  g+ i~Iatercr-,ess Marsh. 

Durrel I and Durrel ! i lPTP! di 1.) i ded the Appal %chi an P I  .3tea1~ PFZ:,~ j rice of 

Ohio into twa sections, a giaciated section (site location of 

Watercress Marsh) and an ung! aci ated sect ion (si te Tocat ion oi 

Stillfork Swamp:). Laffertv i 1 9 7 9 i  contrasted the two sections 

descr i bi rig the ungi ac  i ated as rugged hi l 1 coun trv and the gf nc i ated as 

roi 1 ing topographr dotted w i  th numerous 1 aKes, marshes, and orcasf ona! 

bogs and +ens. Hurrn i 19325 stated that phrsi ograph i c and hi stor i cai 

contrasts are reflected in the Trichoptera faunas inhabiting the two 

regions. His comparison of the Little Muskingum watershed in 

southeastern Ohio and the West Branch oi the Mahoning River i n  

nor theastern Ohio iMcEt ravr, 1976> revealed an i n c ~ e ased diuersi tv of 

Trichoptera in the glaciated section. The increased diversity reported 

from the West Branch surver was due tn a greater number of lent i c 

species, Eecause the Stillfork Swamp and Watercress Marsh studies 



sampled i e n t i c  h a b i t *  and u t i l i z e d  s i m i l a r  c o l l e c t i o n  techniques 

bo th  i n  d u r a t i o n  and in tens it^, comparison ctf the two faunas should 

r e f l e c t  r e a l  d i f f e r e n c e s  and q u a n t i f y  Huryn>'s ( 1 $ 8 2 >  c5nc lus jons .  

i n  abso lu te  terms, the S t i l t f o r k  Swamp c a d d i s i i y  faun? was more 

d i v e r s e ,  w i t h  104 spec ies  represen tec ,  w h i l e  the k jz te rc ress  Marsh fauna 

cons i s ted  ot: 47 spec ies.  B p i  i ~ :~~ i j - . " . -  z szt " l,>er=i t r  i fidi ces were :ise!i 

t c  t e s t  the nu7 1 hypo the r i  s t h a t  the d i u e r s i  t y  a+ the ;wo s i  t e s  w e r e  

equal . The d i  f fe reoce  i n  d i  v e r s i  t y  i nd i  ce.5 f o r  each week .z.rr-veii .as the 

t a r i s  f o r  a  p a i r e d  t - t e s t .  T h i s  d i f f e rence  Setween d i v e r s i t y  i n d i c e s  

was found t o  be s i g n i f i c a n t  ( t  = 2.415, PiO.05) .  However, d i f f e r e n c e s  

between evenness va lues  (J:) sho~wed no s i g n  i f  i cant  d i f ferences. ,  

Potaymi a f l aua, a .species charac te r  i s t i c  of ! arge, 5.1 uw-fl  awi ng 

mid-western s t r e a m  <Ross7 19941, was the r r ~ o ~ t  abundant spec ies  a t  both  

si tes .  % ~ t h  si t es  pos.sessed l a t  ii habi  t.3t.3 51jt:f j c j p n t  t o  harbor  i .3yge 

popu la t i ons  o f  Hrdrapsychidae. S i r n j i a r i t i e s  between the s i t e s  w e r e  

r e f l e c t e d  i n  a "shared spec ies "  t o t a l  of 51 (Sorenserl's C u e f f i c l e n t  Q+ 

Simi j a r  i tr = 0 . 5 9 0 i .  T h i s  "shared spec ies "  assem51 age t;$p i ca i  : y  

represen ted  spec ie= t h a t  a re  widespread i n  Ohio and the N13rtheast.  

l a r g e  number o f  the "shared spec ies"  group were those e s ~ l b i t i n g  

T ranscon t i nen ta l  d i s t r i b u t i o n s .  A s  d iscussed e a r l  i e r ,  s i m i l a r i t y  of 

t r o p h i c  s t r u c t u r e  was r e f l e c t e d  i n  the dominance o f  the shredder and 

reduced scraper  ca tego r i es .  

Perhaps the most r evea l  i  ng spec i es assembi ages a re  *nose t h a t  

apparen t l y  w e r e  r e s t r i c t e d  t o  one s i t e  o r  the o t h e r .  The i - io ia rc t i c  

spec i es  Limneph i i us inoe.~.t l~s Banks, - L. 0rnat : is  Banks, .3.r!1j 

L. rhombicus i, were p resen t  a t  Watercress Marsh bu t  absent a t  - - 



Stillfork Swamp. Limephilus diversity apparently is greater at 

glaciated sites iHurrn and Foote, 1'33.3; Maciean and MaiLean, 1'?54>. 

Although many temporary pond species are present a.t both rites, 

their popui at i uns are l arger at St i l l fork; Swamp. Maciean and Mactean 

i l 9 8 4 i  discussed the apparent variety of microhabif3.fs suitable far the 

di verse assembl age of spec i es obserued at Wa.tercres5 Marsh i ncl cdi ng 

springs that provide the major source of water far the ponds and 

streams. T h i s  contrasts substantial lr w i  t h  St i 1 lfork Swamp which has 

onir two known springs. The majority of water that maintains the 

temporarr pond+ and wetlands is provided by t h e  occasional flooding of 

Stilt Fork Creek and rising watertable in the fail. 

Despi te the higher diversi tr at Sti 1 ]fork Swamp, the +ami i ies 

Glossosomatidae, Molannidae, and Lepidostornatidae were not collected at 

this si te. Their presence at Watercress Marsh was apparent t :f due to an 

abundance of spring and erosionai headwater areas. Rhyacophila 

ledra, R. lobifera, both members of the Rhyac~philidae, reported 

to inhabit small temporary, clear streams, were col;ected on?? a t  

Stillf~rk Swamp, probatlr due to the close proximi tr I>+ Still Fork 

Creek. Differences in species composition u+ the two iaunas ii!ustrate 

the physiographic differences and avai iable microhabi tats of the two 

sites. 

A1 though Watercress Marsh was ouerrun ~I:Y the Grand Hi ver i obe 

of the disconsinan Glacier during its final advance about 13,000 5 . P .  

(Matsch, 1776:) , both s i  tes have taxa that represent re] i c t  spec i e.5 that 

have survived as isolated popuiations since the retreat of the ice 

sheets. Both s i  tes are relativelr remote from potent 131 distributisnai 



e f f e c t s  o f  master draktage systems, lniatercress Marsh i s  cons idered  a  

headwater source nt the Mahoninq R i v e r ,  w h i l e  S t i l l  Fork Creek .and i t s  

headwaters are t r i b u t a r i e s  o f  the westward f l o w i n g  Tuscarawa5 R iuer .  

Hi s t o r  i ca l  1 y, the S t .  Lawrence d r a i  naye s:ystem p rabab l v  h . ~ b  a q rea iep  

e f f e c t  on the composi t ion o f  the c a d d i s f l r  fauna o f  the5.e s i t e s  than 

d i d  the pre-Ohio Hi uer dra inage.  

D i f f e rences  between the T r i c h o p t e r a  i auna  o f  these two s i t e s  

a re  bes t  understood by the j j  .3simi 1 .ar i tie.:. i n  mi crghabi  t a t s  cavsed by 

pas t  geo log ic  e v n t s  (Table 6 ) .  The ua !?ey  o f  S t i l l f o r k  Swamp i s  a 

s e d i m e n t- f i l l e d  l ake  bot tom through which meanders a s l cw - f l ow ing  

stream. Watercress Marsh i s  f e d  b r  numerous underground s p r i n g s  anc 

seeps f ) ~ h i c h  n r  i gi nate  f rom the sur round ing  t e rm ina l  moraines c rea ted  by 

t h e  Grand R i ve r  Lobe of the Misconsinan G l a c i e r .  D i fSerences i n  

g I  ac i ai h i . s t t ~ r v  have g rea t !  y i n f l  uenced the type arid ex t e n t  o f  aqua t i c  

h a b i t a t s  a t  these s i t e s  account ing  f o r  much o f  the d i s s i m i l a r i t y  i n  

t h e i r  caddi sf 1 y fauna. Huryn's C 1952> concl u.2.i on t ha t  0 1  - ac i a t e d  s i  t ~ s  

support  y rea te r  d i v e r s i t y  o f  T r i c h o p t e r a  appears o n l y  v a l i d  +o r  the 

! i t t i c  environments t h a t  were s tud ied .  The s tudv  ~f S t i l l i ~ ~ r k  Swamp 

T r i c h o p t e r a  suggests t h a t  u i t q l ac l a ted  l e n t i c  environments can suppor t  a  

more d i ve rse  c a d d i s i i r  fnuna than unql  a c i a t e d  habi  t a t s .  

Recommendations. 

I n  .~.ummar i z i rig the forego1 ng re5u l  t s  and d i  s c ~ ~ s s i  on, t f ~ e  l e n t  i c  

h a b i t a t  o i  S t i l l f o r k  Swamp Nature  Preserve can be seen t o  suppor t  a 

di  uerse and abundant T r  i chop te ra  fauna. Many of i  t s  e i  gments appear 

represen t  d i s j u n c t  o r  r e l i c t  forms, spec ies which show s i g n i f i c a n t  



TABLE t .  Comparison af m i c r o h a b i t a t  u t i i i z a t i a n  by t h e  T r i c h o p t e r a  

f a u n a s  of S t  i 1 l f o r k  Swamp and  W a t e r c r e s s  Marsh, 

Hatti t a t  
Trpe  

S t  i 1 i f o r k  Swamp W a t e r c r e s s  Marsh 
NO. Species,,.' Specie.5,:' 

(No. I n d i u i d u a l s j  ;ti I nd i $.! i dual  s:! 

L o t i c  - Medium 
t o  l a r g e  r i v e r s  

L o t i c  - eros iuna i  
Smali/Med. s t r e a m s  

i o t i c  - deposi  t iona!  
Smai l/Med, s t r e a m s  

i o t i c  - e r o s i o n a l  
Spr ing- fed  s t r e a m s  

L o t i c  - erosions! 
Temporary s t r e a m s  

L e n t i c  - f l t t o r a i  
Lakes and ponds 

Lent i c - deposi  t i  onal  
Lakes ,  ponds,  and 
marshes  

tent i c  - Temporary 
ponds 



zoogeographical reiatianships with distant regions and with the 
4 

geoiogic pas:. While Stillfork Swamp comprises only a small part of an 

ecol ugi ca.1 watershed sontroi i ed in 1 arge measure bu S t  j i i Fork &reek, 

anr disturbance the  watershed or water tab] e wou! d hal.;e Je j  eter leu.:. 

efiects on the Liuta o f  the swamp. 

T ~ I  i.:. ivpe 0-F hahi tat i s rap i dl  y becoming I J ~  i q ~ ~ e  in the gn i 

States. The Congressi a n a l  Dii ice of Technolog i ca? Assessment reported 

that 30 t u  50 percent of a1 1 wet jands i n  the 1 ower 48 states has been 

destroyed in the last 200 rears for agriculture, forestrr, a i i  and gas 

ueuel opment, and urban i zat i ori. Near1 v a1 l the i osses f 97%) were 

freshwater wetlands, primarily swamps and bogs CTangley, 1984:l. 

Pressure upon ill freshwater wet 1 ands has resui ted in the i r w ~ o i  esa! e 

destruction, Botanists have amassed large amounts of data concerning 

the $1 ara of mdn:v %amp plants and their unique surl,>i val strate~i e s ,  

i .  e. sweet gale !Mrrica  ale i s )  with nitrogen fixing roo? 

nodul es, sundew CDrosera rotundi fol ia t. 1, hi a~jderwort 

CUtr i cu? ar i a sp. i are insect i uarous he terotrophs. Huweuer our 

know1 edge of the wet 1 and i nver tabrate fauna i s depauperate. Bef 12re 

more wetland habitats are irre~ersibl::~ poliuted or destrored, 

scientists must undertake .studies that w i l l  aid in our understanding 

o f  these unique natural treasures. Because of their unique and 

di st i net i ve character, the temporarv I ent i c an13 1 o t  i c h.&i tat.:, i . ~ i  thin 

Stilifork Swamp should be given adequate protection to preserve this 

swamp ecosystem. 
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"'[ ycen t r r~ r~ur  c :  ner,erls .. .. . . 
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I i .. i m .3. 1 e :: 

' 2 4 ; males ;  7 f e ~ a . l e s i  ,- d L 
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Le>toc-rjdae 
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Po!ycent?ofsu5 c i n e r e u s  ( 1  m a i e ;  2 females> 

c t  male; 

t :  f e r n a l f )  



i:! male: 
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i]xyeih i 1-3. +arc  i p a t s  - --- i i  m.3.:e:1 
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? ~ ~ e ~ ~ < ~ p ~ y i - ~ ~  *- , -a" .d:  -.I : 3 L 4 -  .5. - -- 
-rm; t I I d ? ~ r u i E ! ~  - .  .-- f 1 , 3 tJe fCeRS 
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- .  ; ? a . ~ , e ~ t ~ ~ j e ~ ~ .  tasdijs -- 

E e r e . t i s  P i . .  ,-, :!E",sc=:.-- - ..=, --. ----- 

flareti.:. l - j i  t i . - . - -  - - - -  - . 22.5 

Oecetis i m m c ~ b , :  -.--. 

i jece t i j n ~ 0 5 . j ~  i 

C e c e i  i n oc tu? r f a  .--- 

3ece  t i .:. g r  nchr.3c-a -- 





yrdr12p t t 1 i d3.e 

. . . - H,:r:d~~:fa+. i ' 2 waj:ae,,i .g,-ja I ., 'I * - .  ::!.=.: , e . 5 ;  4 fer;.s,j e.:.) A. - i' 

O r t h o t h r  i c n i i  a e ~ e - + a s c  i e '  ] a  <: m2.f e ;  I e:: 3 -- -- i 
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--. .-,; i .,> ; .- rentropo;ji  :jap 

. - P Q ~  . :?*centrop~js c i f iFreu.5. - - --- ( :Z fern.~.] e r /  

:;.centrogcs r e n o t j . ~  
-a - --.- .-.-..- "-- I:: iemaje:) 

ah,! g c + n t r o p u s  i uc i ,?u.z ~2 ( . I  fema:e)  

1 ,  , n r ~ r  o p r v r  h i dae  
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