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Introduction 
 
The investigation of fish kill activity across North Carolina currently involves protocols 
established by the North Carolina Division of Water Quality (DWQ) in 1996.  The 
protocols were developed with assistance from DWQ Regional Office staff, North 
Carolina Wildlife Resources Commission biologists, and Division of Marine Fisheries 
personnel as a means to improve the tracking and reporting of fish kill events throughout 
the state.  Fish kill and fish health investigation data are recorded on a standardized form 
and sent to the Division’s Environmental Sciences Section (ESS) where the data are 
reviewed and compiled.  Data from fish kill investigation forms, laboratory test results 
and supplemental information sent to the ESS are entered into a central database where 
the information can be managed, queried and reported. The procedure also requires the 
notification of appropriate state officials and scientists associated with the investigation 
of such events.  In addition, fish kill information is posted weekly from June to 
November on the ESS website: http://h2o.enr.state.nc.us/esb/Fishkill/fishkillmain.htm.  
The following report will also be available at this website after submittal. 
 
This year marks a complete decade during which DWQ protocols have been in place for 
kill investigations.   The protocols have proven successful in standardizing reporting 
methods and enhancing the quality and quantity of information reported from kill events.  
It is the intent of DWQ to generate accurate information regarding fish kill activity across 
the state through the current investigation process.  
 
This document is a summary of fish kill events reported to the DWQ from January to 
early December, 2006. The report is mandated under Section 4 of Chapter 633 of the 
1995 North Carolina General Assembly Session Laws. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://h2o.enr.state.nc.us/esb/Fishkill/fishkillmain.htm
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2006 Fish Kill Event Summary 
 
Field investigators reported 25 fish kill events from January to December, 2006.  Kill 
events were reported from coastal waters westward to the Piedmont as far as Burke 
County.  Kill activity was documented during the year in 8 of the state’s 17 major river 
basins.  The ESS tracks fish kill events when at least 25 fish are affected and the event is 
confirmed by trained investigators.  
 
The cumulative fish mortality for all 2006 reports was 35,395 individuals.  This figure 
represents a continued downward trend in total annual fish mortality reported since 2003.  
Mortality counts for individual events ranged from 32 to 13,220 with a median mortality 
of 340.  The majority of events were observed in fresh waterbodies, however, the three 
largest events for the year occurred in estuarine waters.    
   
 
 
 
 
 

• Total Kill Events for 2006  25 
• Freshwater Kills    17 
• Estuarine Kills    8 
• Cumulative Mortality for 2005   35,395  

� Estuarine   24,453 
� Freshwater   10,942 

• Report Mortality Range   32 to 13,220 
• Report Median Mortality  340 
• Basins with Activity   8 (of 17) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Figure 1 : Fish Kill Events and Observed Mortality Reported to NCDWQ During 2006 
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Basin Activity 
 
Investigators reported fish kill events in 8 of the state’s 17 major river basins during 2006 
(Figure 1, Table 1). Kill activity was most frequent in the Neuse Basin, especially in the 
river section below New Bern.  This section of the Neuse, as well as the lower Pamlico 
estuary, have historically been plagued by adverse environmental factors such as low 
dissolved oxygen, high water temperatures, and fluctuating salinities. These factors have 
played a significant role in the frequency of events reported annually for the two areas.  
Activity in other river basins across the state remained light or absent throughout the 
2006 season. Since 1996, annual totals of statewide events peaked in 2001 with 77 
reports, but have since decreased and remained relatively low over the last five years 
(Table1).  
 
 
 
Table 1:  Fish kill reports by basin, 1996 – 2006 
 

* No fish kill reports have been received from the Hiwassee, Little Tennessee., and Savannah basins since 
1996. 
 
 
 
Fish Mortality 
 
The 2006 season produced a fish mortality total of over 35,000 individuals reported in 25 
events. (Figure 2).  Although there was a slight increase in reported events from 2005, the 
total mortality figure is the lowest since DWQ protocols were implemented in 1996.  
Over one half of those fish reported killed in 2006 were observed in just two events on 
the Pamlico and Neuse rivers.    Fish mortality figures on all 2006 reports ranged from 32 
to 13,220 with a median mortality of 340 fish.    
 
 

    YEAR         

River Basin 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 Basin 
Total

Broad None None None 1 None None None None None None 1 2 
Cape Fear 21 16 23 14 12 5 8 3 1 2 5 110 
Catawba None 3 1 3 2 4 1 None None None 2 16 
Chowan 2 2 1 1 None 1 2 2 1 1 None 13 

French Broad None 2 3 1 None None 1 1 None None None 8 
Neuse 14 12 8 16 23 37 9 21 8 9 10 167 
Lumber 4 3 5 None 2 None None 2 1 1 2 20 

Pasquotank 10 2 8 2 None 1 6 2 None 2 None 33 
Roanoke 2 None 1 None None None None 2 1 1 2 9 

Tar/Pamlico 3 6 5 11 14 23 8 6 2 1 2 81 
New/Watauga None None None 1 None None None 2 None None None 3 

White Oak 3 3 1 3 3 3 3 None None 1 None 20 
Yadkin 1 10 2 1 2 3 8 2 3 1 1 34 

Yearly Totals 60 59 58 54 58 77 46 43 17 19 25 516 
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Figure 2:  Reported annual fish kill events and mortality, 1996 to 2006 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
Finfish and Other Species Reported 
 
Fish kill events in 2006 involved over 20 different species of fish in both estuarine and 
fresh waters (Figure 3). Freshwater species most commonly identified during 
investigations included sunfishes, largemouth bass, and catfish.  Estuarine species most 
frequently reported included Atlantic menhaden and flounder.  Menhaden have 
historically been the most common species reported in estuarine kill events and have 
exhibited various stages of stress and disease in conjunction with the events.  
 
Reports of non-finfish species involved in fish kills were infrequent during 2006 (only 
five events). A gasoline spill into Paw Creek (Mecklenburg County) affected frogs, 
snakes, salamanders and crayfish.   Species appearing on other reports included crayfish, 
salamanders, and blue crab. 
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Figure 3:  Finfish observed during 2006 fish kill events  

 
 
 
Suspected Causes of 2006 Events 
 
Specific causes of fish kill events may or may not be obvious to investigators depending 
on a number of factors. Causes are often identified, but others remain unconfirmed or 
unclear due to an investigation occurring hours or days after the actual event.  Kill events 
often result from many environmental factors, and sorting out the major reason(s) why a 
fish kill occurs is frequently a difficult and often subjective task.  Investigators generally 
monitor environmental conditions surrounding an event and are encouraged to submit 
this information on reports along with observations regarding a suspected cause. This 
information aids in evaluating potential water quality trends and problems, and assists 
scientists and decision-makers with formulating future courses of action.  Reported 
causes should not be viewed as a definitive label for a particular event.  
 
Reported causes of 2006 kill events are listed in Table 2 in order of frequency.  Those 
events where no specific causes could be determined were reported as “unknown”. 
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Table 2:  Major causes reported for 2006 fish kill events 
 

Reported Cause Number 
of Events 

Dissolved Oxygen Depletion 7 
Spills 6 
Harmful Algal Blooms 5 
Unknown 4 
Temperature 2 
Bycatch 1 

 
 
Dissolved Oxygen Depletion:  Low dissolved oxygen (DO) was cited as a factor in seven 
kill events during 2006.  DO depletion was reported as a likely cause in the year’s two 
largest fish kills observed during early August in the Pamlico and Neuse estuaries (see 
Notable Events).  Estuarine fish kills have historically been associated with upwelling of 
hypoxic water from the river bottom or a depletion of DO in warm shallow areas, 
especially during the season’s warmest months.  . 
   
Spills:  Toxic spills may deplete DO levels in receiving streams or induce kills outright 
through physical or chemical toxicity. During 2006 investigators reported six events 
where the release of toxic substances induced a fish kill.  These substances included 
concrete sealer, gasoline, runoff from facility fires, and sewage.  Spill induced kills were 
limited to the Piedmont and western regions of the state. 
 
Harmful Algae: Harmful algae was cited as a factor in five freshwater events during 
2006. The most significant event (3800 fish killed) occurred in Pembroke Lake, New 
Bern as a result of an assemblage of euglenoid algae and diatoms.  Additional 
phytoplankton species associated with kills in 2006 included non-filamentous and 
filamentous green algae, blue-green algae, diatoms, and cryptomonads. It should be noted 
that the presence of  these species alone does not infer toxicity or environmental 
concerns.  Algae and other phytoplankton begin to negatively affect water quality when 
excessive growths impair aquatic systems through physical and chemical means.   
 
ESS staff routinely examine water samples associated with kills for the presence of 
harmful species.   Samples that contain significant amounts potentially harmful algae are 
often sent to research laboratories throughout the state.  The Center for Applied Aquatic 
Ecology in Raleigh has the ability to examine samples under scanning electron 
microscopy.  Laboratories at the University of North Carolina at Greensboro and the 
National Oceanic and Atmospheric Administration laboratory in Beaufort can examine 
samples with molecular probes.  Laboratories at UNC-Chapel Hill and UNC-Wilmington 
provide valuable taxonomic expertise. Algal samples and results are collected, 
exchanged, and discussed between DWQ and research laboratories as a professional 
courtesy. 
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Temperature:  Two relatively minor freshwater fish kills were attributed to extremes in 
water temperature. A winter kill of shad was reported on Greenfield Lake, Wilmington 
during February, and high temperatures in the Broad River (Cleveland Co.) were reported 
as a cause for a kill of suckers and catfish during August.   
 
Bycatch:  Discarded fish from nearby fishing operations was reported as a cause in one 
event during the year. A small event involving menhaden in Long Creek (Craven County) 
was determined to be bycatch due to the presence of net marks on the carcasses.  Water 
quality measurements were reported as normal and active fish were observed in the area 
during the investigation.   
 
Unknown Causes: Causes for kill events are reported as unknown when investigators fail 
to cite specific reasons for an event. Investigations may not provide definitive causes 
when they are conducted too long after an event and no clear factors are determined, or 
when causes are suspected but not confirmed.  Investigators failed to cite or confirm 
causes for four of the year’s events.  Events with unknown causes were all reported from 
estuarine waters during 2006.  Investigations for such events yielded few clues and 
environmental conditions or water quality measurements were often reported as normal 
by the time personnel arrived on scene. 
 
 
 
Notable Events 
 
Pamlico River at Blounts Bay (Beaufort Co.), August: A multi-species kill consisting 
primarily of juvenille spot and croaker was reported over a half mile section of shoreline 
near the mouth of Blounts Creek in western Blounts Bay.  Investigators also observed 
dead menhaden and blue crab. They estimated over 13,000 dead fish including 11,000 
spot and over 1,000 croaker. At the time of the investigation the fish appeared to be less 
than 24 hours old.  Measurements from the real time monitoring platform a few miles 
downstream revealed a sudden drop in dissolved oxygen the previous night. Water 
quality measurements during the investigation indicated dissolved oxygen had rebounded 
in the area and subsequently fish mortality appeared to cease. Recent heat and calm 
weather resulted in surface water temperatures exceeding 90 degrees Farenheit.  Deeper 
waters throughout the river were reported as hypoxic (less than 1.0 mg/L).  
 
Neuse River, Johnson Point (Craven Co.), August:  The kill, reported by the Neuse River 
Response Team, involved primarily silver perch and other species including croaker, 
menhaden, flounder, spot and blue crab.  Most of the observed fish were juvenile, had no 
lesions, and appeared to be 24 hours old.  The fish kill covered approximately 2 miles of 
shoreline from Johnson Point downstream and included approximately 5000 fish.  The 
event coincided with a drop in dissolved oxygen levels measured at Channel Marker 11 
located 3.5 miles downstream.  Real-time monitoring equipment recorded hypoxic 
conditions near the area for almost 4 hours on the previous morning. 
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Bent and Mine Creeks (Wake Co.), April:  Fish were killed after the release of concrete 
sealer via a storm drain from adjacent dwellings upstream of Bent Creek.  Fish species 
included sunfish, catfish, suckers, darters, and minnows. Over 2000 fish were observed 
dead along a 1.2 mile stretch downstream of the storm drain.  
 
Hunting Creek (Burke Co.), February: The event was the result of runoff from an 
explosion and fire at the Synthron chemical manufacturing facility in Morganton, NC and 
was investigated by both Catawba River Keeper Foundation and North Carolina Wildlife 
Resources staff.  The fish kill began at site of Synthron explosion downstream to the 
confluence of Hunting Creek and Catawba River.  The Catawba River Keeper 
Foundation estimated over 1,000 fish were killed along a 2 mile stretch of Hunting Creek.  
Catawba Foundation staff identified dead creek chubs, suckers, and sunfish species.  
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2006 Summary 
 
Investigators reported fish kill events in 8 of the state’s major river basins during 2006. In 
general, kill activity in basins across the state was light when compared to yearly activity 
reported since 1996. The number of fish kills reported during the year totaled 25, a slight 
increase from 2005 but a figure consistent with low totals reported for the last five years.  
Total fish mortality was reported near 35,000 individuals. This count represents the 
lowest since DWQ protocols were implemented in 1996.   
 
A decrease in the reported frequency and intensity of fish kill activity over recent years 
remains unclear based on report data.  Empirically, reports suggest that a majority of 
North Carolina’s annual kill activity (or lack thereof) may depend on environmental 
conditions in certain key areas of the state, namely, the coastal basins and estuaries. Since 
1996, these areas have produced the majority of reported activity statewide (see 
Appendix 1). Reports indicate that DO depletion, while occurring statewide in any given 
year, is more common in coastal waters and plays a significant role in kill activity in the 
region (Appendix 2). Conversely, favorable environmental conditions (ie: DO, weather, 
hydrology, water chemistry) have been documented in the states coastal waters during the 
current period of low fish kill activity. Determining if a decrease in fish kill reports 
reflects natural changes or is the result of improved water quality requires continued long 
term monitoring and research.   
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Appendix 1 : Fish Kill Events and Observed Mortality Reported to NCDWQ, 1996 to 2006 
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Appendix 2:  Reported Causes for Fish Kill Events, 1996 to 2006 
 
 
 
 

Note: Events with unknown causes are not shown.
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