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Swamp Waters in Virginia
From VA Water Quality Standards (9 VAC 25-260):
"Swamp waters means waters with naturally . . . low pH and

low dissolved oxygen caused by . . . low flow velocity . . . and
... decomposition of vegetation”




Swamp Waters in Virginia
“...waters with naturally . . . low pH and low dissolved oxygen. . .”

DO and pH minimum standards for streams not appropriate

e VA Coastal Plain Macroinvertebrate Index (VCPMI) not
appropriate




Objectives- to develop:

1) A rapid habitat protocol to classify swamp waters

e Blackwater Habitat Protocol (BHP) - Rapid, visual habitat
evaluation protocol

2) Biotic index for swamp waters

e Blackwater Condition Index (BCIl) - rapid bioassessment
protocol specialized for swamps

e Hypothesis: least-disturbed reference swamp sites with a
characteristic fish assemblage




Coastal Virginia Study Sites

e Existing data:
e Virginia Commonwealth University
(http://gis.vcu.edu/instar/)
* Virginia DEQ

e New data currently being collected



Coastal Virginia Study Sites

N =104




Classifying sites as swamp waters

Initial development

 |nitial recon: subjectively classified sites as streams or swamps

e 18 characteristics evaluated

e Water color, chemistry, channel morphology, hydrology, riparian zone characteristics,
vegetation, bottom substrate.




Classifying sites as swamp waters

Working protocol

* Discrimination between apriori-assigned classes

e Simplicity
* Agreement among investigators

1) Channel Development

2) Flow velocity

3) Flood plain elevation

4) Sub./emergent vegetation*
5) Benthic organic matter

6) Forest type «—

7) Riparian wetland width
8) Canopy cover*

Validation
 Discrimination of least-disturbed swamps

from least-disturbed streams (biota).
* Independence from human disturbance.

Site name:
Site code:
Field crew members:
Location description:

Blackwater Habitat Protocol Sheet
Date:

Time on:

Time off:

Shoes/glasse

Metric Subcategaries (metrics 1and 2] Faw values "wWeights Scarin g
Percentage of Percentag
11 Channel Development hannel ‘wfeighit ight
One defined bedibank flow path 2
Multiple defined bedibank How paths 1
Mo defined bed!bank flow paths u]
Tatal weighted percentag
Commen b Metric
Percentage of Percentag
2)Flaw Score hannel ‘wheight weight

Ma perceptible flow flow extremely sluggizsh

Slow Flow [see reverse for description]
Madarate, laminar flow [appros 0.01-0.2 mis)
Rapid. laminar flow (0.2 mis]
Rapid, wurbulent flow

Tatal weighted percentage:

Commen b Metric score:
Walue (cml: Matric scare:
3IFlood plain elevation — —
4] Submerged and emergent
g ) 2 abs: 0, rare:], common: 2, abundant: 3 Metric scare:
vegetation _
P tage: Metric Scon
5] Benthic organic matter
Gl Farest type see cfiteria on reverse Metri
Dominant treelvegetation cover Pecies: Cammeani bz
Tl'w'etland width Percentage of 200-m Hand: Metri
Comment L5
&) Canopy P tage of overhead 1 Metri
Camments:




PCA ordination based on 8 BHP metrics

Axis 2

Streams

Axis 1

organic matter substrate, riparian wetland width, cypress + tupelo trees
>

<channel development, flow velocity, floodplain elevation




BHP: Consistency Among Investigators

e Visited 11 Coastal Plain sites
* Field notes indicated potential swamp conditions

e Made initial judgement of swamp/stream status

e Then evaluated 8-metric BHP
* Ca. 30min on-site
e Laser range-finder and meter stick

BHP Score

“Swamps” “Streams”
Bars= means, whiskers = range among 4 investigators



BHP: Consistency Among Investigators

e Visited 11 Coastal Plain sites
* Field notes indicated potential swamp conditions

e Made initial judgement of swamp/stream status

e Then evaluated 8-metric BHP
* Ca. 30min on-site
e Laser range-finder and meter stick

BAPKasRIe

J

“Swamps”
Bars= means, whiskers = range among 4 investigators

Y

“Streams”



Quantifying Disturbance: Chowan Basin Reference

Filters
Parameter Reference threshold Altered threshold
Specific Conductance <150 pS/cm >350 puS/cm
Total N <1.5 mg/I >3mg/I
Total P <0.05 mg/I >0.1mg/I
<6.5 >7.5

Other chemical stressors

No other measured parameters )
present that are likely to affect

indicate site should be 303d listed

community
>70 percent natural Tand cover In
GIS Land use/land cover P <50 percent natural land cover
watershed
<10m, either bank, or <25m
Intact Riparian Vegetation >50m from both banks
from both banks
Point sources/others No NPDES sites within watershed NA*

No extensive development in

NA*
watershed

Site Recon Land use/land cover

No visible signs of direct alteration

NA*
to the water body

Visible system impairment




Macroinvertebrate index: Reference Swamps vs. Reference Streams
Chowan Basin




Habitat scores (BHP): Chowan Basin Swamps vs. Reference
Streams

Blackwater Habitat Protocol (BHP) score



Assessing human disturbance in swamp waters:
The Blackwater Condition Index (BCI)

e Calculated 41 fish metrics commonly used for bioassessment

* Abundance, pollution tolerance, habit/habitat, condition of individual,
diversity

e Select combination that yields highest correlation with % Natural land cover
(Schoolmaster et al. 2013)

% Natural land cover in watershed
—

* 8-metric fish assemblage index (response to human disturbance)

e Percent opportunists (+)  Pielou evenness (+)

 No. opportunist species (+) e Simpson evenness (+)

 No. tolerant species (+) * No. blackwater specialist species (-)
 No. omnivore species (+) * No. vegetation specialists (+)

Images by NC Fishes: http://www.ncfishes.com
*DR Schoolmaster et al. 2012. A general theory of mutimetric indices and their properties. Methods in Ecology and Evolution 3:773-781




BCl Score (average of 8 metrics)

Fish index (BCl) testing and validation

Model set (41 sites)

Percent natural land cover



BCl Score (average of 8 metrics)

Fish index (BCl) testing and validation

Test set (26 sites)

Percent natural land cover



Conclusions

e Rapid habitat classification system for swamp waters (BHP)
e Preliminary validation:
e Effectively separates swamp waters from streams
* Not confounded by anthropogenic disturbance

e Bioassessment methods for swamp waters
e Fish-based bioassessment index (BCl)
e Responsive to anthropogenic disturbance
* Much additional work needed



Next Steps

* Finalize Blackwater Habitat Protocol (BHP)

e Relationships of habitat metrics with biota

e Relationships of habitat metrics with watershed disturbance
* GIS-based classification of swamp waters

e Soils, slope, watershed and stream morphology

Watershed soils :
Basin morphology

e Later Phase: Finalize bioassessment protocols for swamps
e Confounding factors (spatial autocorrelation, spatial/temporal variability.......
 Macroinvertebrates as swamp bioindicator?
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