






Heitke et aJ. (in press) concluded that good biotic integrity was associated with stable, 
vegetated stream banks, coarse substrates, and boulder-sized in-stream cover. In a 
detailed analysis of physical habitat variables in Iowa streams, Heitke (2002) reported a 
significant positive relationship of stream size with unvegetated, eroding stream banks 
and a negative relationship with substrate particle size diversity. Together, these findings 
suggest a linkage between habitat quality and biotic integrity that could explain the 
negative relationship we found between stream size and IBI in the ULSRB. Water 
quality differences in streams of different sizes could also playa role, but we are unaware 
of any studies addressing this possibility in Iowa streams. 

Our comparison of contemporary and historical species richness suggested no 
clear trend in the number of species present in the ULSRB, nor was there any clear trend 
in proportions of species sensitive to environmental degradation over time. The lack of 
temporal trends does not necessarily imply that changes have not occurred but rather that 
there is no evidence for change occurring during the time period covered by our historical 
database. Land clearing, wetland drainage and channelization were all well underway 
prior to 1900, decades before the first fish assemblage survey occurred in the ULSRB 
(Bulkley 1975, Menzel et al. 1984, Whitney 1994, Anderson 2000), and thus it is likely 
that significant changes may have already occurred by the time of the first survey. 
Indeed, anecdotal reports from other agricultural regions in Iowa suggest the character of 
streams and their fish assemblages had already changed by the early 1900s (Menzel et al. 
1984). Cross and Moss (1987) reported that small-stream fish assemblages in Kansas 
were extirpated or severely reduced in the late 1800s by conversion of the land to 
agriculture. Similar to our findings, Rutherford et al. (1987) found little change in 
southeastern Oklahoma fish assemblages from the late 1940s to the early 1980s, a time 
span beginning after significant land use changes had occurred. Likewise, stream fish 
assemblage richness changed little in Champaign County, l1linois, between 1900 and the 
late 1980s, although several native species were replaced by exotic species (Larimore and 
Bayley 1996). It is also important to remember that our historical comparisons were 
based solely on presence of species, not on relative abundance. It is possible that had 
data on relative abundance of species been available for historical surveys, we might have 
detected changes in the distribution of individuals of different tolerance. 
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Figure 4. Percentage of tolerant, intermediate, and sensitive species collected in 
individual fish assemblage surveys in streams in the upper Little Sioux River 
basin, averaged by decade. 
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