




Å A spring, intermittent, or perennial source of water that is the origin of a river network  
Å  Predominantly first, second, and smaller third order 
Å Streamflow 

Perennial- flowing water year-round, located below the water table,typically groundwater 
supplemented with rainfall  

Intermittent ςflowing water during certain times of the year 
Ephemeral- flowing water only during short periods after precipitation events, above the 

ground water table 



Å comprise greater than 70% of the total stream length in 
the United States (Lowe and Liken 2005)  

Å  81% of the total stream miles in northern New Jersey, of 
which 35% are listed as category one (C1) waters 

 

Å Provide water, groundwater recharge, transport 
sediment, organic matter, and nutrient cycling, habitat 
for flora and fauna, create biodiversity and dictate water 
quality downstream  

 

Å Human disturbance (e.g. land development, logging, road 
construction,acidification, storm water management, piping 
and stream burial) 
ÅDischarge and withdrawals 
ÅClimate change 
ÅDrought 



Northern Fish IBI metrics were not applicable to headwater streams 
and there was no adequate assessment for wadeable streams with 
drainage areas smaller than 5 mi2 (Headwaters). Headwater IBI 
created to compliment existing FIBI network.

The Academy of Natural Sciences of Drexel University (ANS) and the 
New Jersey Department of Environmental Protection (NJDEP) 
conducted a pilot study on the feasibility of developing an Index of 
Biotic Integrity (IBI) for headwater streams 

After several years of research the ANS developed the field 
methods and the Headwater IBI metrics. The project was then 
turned over to NJDEP to validate the metrics and develop a routine 
monitoring network
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Å The HIBI was developed to evaluate high gradient streams with drainage areas less 
than 5 mi2 and will complement the established northern Fish IBI program that 
evaluates streams with drainages greater than 5 mi2 





Stream salamanders are a group of salamanders in the 
Plethodontidae Family (Lungless Salamanders)  
1. Obligate aquatic species with resident larvae  
2. Non obligate aquatic species which lay eggs in the stream bank 

and along the riparian 

Å Stream salamanders replace fish as the dominant predator 
and vertebrate in small headwater systems 
Å Vertebrate indicator in fishless streams 

 
Northern two-lined salamander, Longtail salamander, 
Northern dusky salamander, Mountain dusky salamander, 
Northern spring salamander, Red salamander 
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1. Life history-  
Å Aquatic larval stages 8 months- 4 years 

2. Physiology 
Å Lungless, moist permeable skin 

3. Abundance 
Å Stable populations, small home range 

4. Ubiquity 
 

1. Contaminants 
2. Climate change 
3. Drought 
4. Flooding 
5. Acid mine drainage 
6. Land development 



Å A stream reach of 150 m is electrofished moving upstream 
sampling all available cover using one or two backpack 
electrofishing units

Å All available cover (rocks, logs, debris) within a 30m2 area 
greater than 15 inches2 are turned over by hand by a crew 
of 2 individuals for 10 minutes. All crayfish, salamanders 
and frogs are captured with the aid of dip nets 

Å Gradient, canopy cover, wetted with 
Å 9t!Ωǎ wŀǇƛŘ Iŀōƛǘŀǘ Assessment: 

epifaunal substrate, embeddedness, velocity/depth 
regimes, sediment deposition, channel flow status, 
channel alteration, frequency of riffles, bank stability, 
bank vegetative protection, and riparian vegetative zone 
width.  

 
Å Ambient water quality parameters (dissolved oxygen (DO; 

mg/L), DO (% saturation), pH, temperature and 
conductivity)  

 



High Gradient Streams without Ponds Metrics  Scoring Criteria  

1. Salamander and Sensitive Frog Richness   

(X/3)*100 

  

(Northern two-lined salamander, Longtail salamander, Northern dusky salamander, 

Mountain dusky salamander, Red-spotted newt, Northern spring salamander, 

Northern red salamander, Wood frog, and Pickerel frog) 

2. Common Crayfish catch per unit effort (CPUE) (X/9)*100 

3. Proportion of Sensitive Cool Headwater Fishes   
(X/.52)*100 

  (Number of slimy sculpin and brook trout/total number of individual fish 

  

4. 

  

Proportion of Age-0 Brook Trout 
    

(X/.74)*100 

  ( Number of Age-0 brook trout/number of adult brook trout + 0.001) 




