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Purpose:  The following information is intended to familiarize anglers with the status of largemouth bass in Allatoona Reservoir and to provide information and ideas about current and future largemouth bass management in the lake.  It is by no means a definitive scientific document, but rather an overview discussion.

Background: Allatoona Reservoir is located north of Atlanta between Cartersville and Canton, Georgia.  It is an 11,860-acre U.S. Army Corp of Engineers (USACE) impoundment on the Etowah River.  The reservoir was completed and began operation in 1950.  Allatoona Reservoir undergoes annual winter water drawdowns of at least 17 vertical feet as a means of preparing for spring floodwater storage.  Allatoona has little in the way of aquatic vegetation as a result of these large annual water level fluctuations.

The Georgia Department of Natural Resources (GADNR) stocks striped bass (Morone saxatilis) and hybrid striped bass (Morone saxatilis X chrysops) every year to aid in the control of a productive shad population.  These large predators prey heavily upon shad.  In doing so they reduce the competition for food (zooplankton) that shad place upon young black bass and bream competing for the same food source.  As a result, these young bass and bream exhibit better growth and survival in their early life.
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Figure 1.

  Percent Largemouth Bass Weighed in During Sanctioned B.A.S.S. 

Tournaments on Allatoona Reservoir, 1987

-

2002 (Standard Error Displayed).

 

(data compiled by Carl Quertermus, West Georgia University)
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Largemouth bass now represent only 10-20% of the black bass population in Allatoona.  The cause for this change is debated, but the belief is that largemouth bass habitat quantity and quality has declined through the natural reservoir aging process (eg. decay of stumps and brush).  Consequently, the reservoir can support fewer largemouth bass. 

Issue:  In recent years Allatoona anglers have criticized the Allatoona largemouth bass fishery as providing very few “memorable” or “trophy” size fish (>20 inches in length).  Annual electrofishing samples collected by the GADNR supports these observations.  For example, in 2003 less than 4% of the largemouth collected during electrofishing surveys were of “memorable” size (20-24.5 inches), and no “trophy” (>24.5 inches) fish were collected.  The question arises as to why so few large largemouth bass are found in Allatoona Reservoir?  The following discusses this question and provides other hypotheses that may explain these changes in Allatoona’s largemouth bass fishery.

Discussion: Good growth and longevity are a must for a lake to produce trophy largemouth bass.  The lack of either criterion reduces the number of trophy fish a lake will produce.  One source of mortality preventing fish from living to sufficient age to reach trophy size would be from angler over-harvest; over-harvest being defined as harvest well beyond what the population can support.  If angler over-harvest were a significant source of largemouth mortality, the effect on the population size structure would be easy to see.  For example, Figure 2 (a length-frequency histogram) shows the number of each size largemouth bass (a population size structure) captured during a 2003 electrofishing survey.  One would expect if angler harvest of largemouth bass were high, then a large decline in the number of legal (12 inches) size largemouth bass would be noticeable.  Why?…because many of these fish would be harvested by anglers soon after reaching the minimum legal limit (in this case 12 inches for Allatoona).  Looking at Figure 2, we see no sharp decline in the number of largemouth bass over 12 inches (305 mm) in length beyond what would be expected naturally.  Therefore, angler over-harvest does not appear to be the primary problem affecting the number of trophy largemouth bass in Allatoona. 
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Figure 2.  Length-frequency histogram for largemouth bass collected in 2003 from Allatoona Reservoir.

In contrast to Figure 2 above, Figure 3 below is a hypothetical example of what the population size structure of an over-harvested largemouth bass population may look like.  One can clearly see that the number of fish greater than 12 inches is greatly reduced, suggesting the population is being over-harvested by anglers.  Again, Figure 3 is just an example to illustrate the point.


[image: image3.wmf]0

2

4

6

8

10

12

14

120

140

160

180

200

220

240

260

280

300

320

340

360

380

400

420

440

460

480

500

520

540

560

Largemouth Bass Length (mm)

1 inch = 25.4mm

Number of Largemouth Bass

12-inch legal limit (305mm)

Much  fewer largemouth bass over 12-inches in length


Figure 3.  Hypothetical length-frequency histogram for a largemouth bass population that is over-harvested.
Since the data in Figure 2 would suggest angler over-harvest is not a major factor leading to the premature mortality (or death) of largemouth bass in Allatoona, one must next look at growth rates.  Plain and simple, a fish cannot reach large size if its growth is poor.  A fish that lives to a ripe old age and eventually dies of natural causes will never reach trophy size if growth over its life is poor.


Age and growth of largemouth bass in Allatoona is fair, but not good enough to routinely produce big fish.  One indicator of growth rate quality is measured by body condition.  Body condition measures how robust (or fat) a fish is by mathematically comparing its body weight to its body length.  Unlike humans, a fat fish is considered to be in good condition and typically grows well.  On the flip side, skinny fish in poor condition typically do not grow as well.  When calculating a fish’s body condition, a score around 1.0 or above is considered good.  Condition factors below 1.0 show the fish is in fair or poor condition.  Largemouth bass body condition measured in 2003 indicates relatively poor body condition for all sizes of largemouth bass collected in Allatoona.  Average body condition for 123 largemouth bass collected in 2003 was 0.88, well below the desired body condition of greater than 1.0.  Body condition has been consistently low for Allatoona largemouth bass over the past decade.  This consistently low body condition suggests largemouth growth over the period has been less than desirable, and therefore not favorable for producing trophy fish.

So why is growth for Allatoona’s largemouth bass only fair to poor?  The most obvious answer would be there isn’t enough food for them to eat.  Lets look at Figure 4 below, which shows a breakdown of what was found in the stomachs of 66 largemouth and 119 spotted bass in Lake Allatoona in May/June 2003.  As you can see, their diets are very similar.  If food were a limiting factor for largemouth 
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Figure 4.  Diet of largemouth and spotted bass collected in May/June 2003 from Allatoona Reservoir.

We have now looked at a host of possible causes that may or may not be contributing to the slow growth of Allatoona largemouth bass.  Based on the data presented, none appear to be the definitive answer to why Allatoona does not produce more big largemouth bass.  So now we come to habitat conditions in Allatoona.  Largemouth bass, and spotted bass prefer somewhat different habitat.  Largemouth bass tend to like, shallower water than spotted bass and will congregate in and around stumps, tree-falls, and vegetation in these shallows.  With some exceptions, most anglers can attest the majority of largemouth bass taken in Allatoona come from shallow backwaters of coves and tributaries, near windblown debris jams, stumps, and in the occasional location where flooded or emergent vegetation can be found.  Anglers having fished Allatoona over the years will likely also agree that many of the stumps, logs, and other woody debris (largemouth bass habitat) found in the reservoir when it was first created (1950) has largely rotted away through the natural process of decay.  As a result, areas that were once prime largemouth bass habitat have slowly disappeared in the lake.  Therefore, based on this trend the current belief is that declining largemouth bass habitat quantity and quality are the leading cause for slow growth and poor body condition of largemouth bass in Lake Allatoona.  In addition, declining habitat availability is believed to be the cause for reductions in largemouth bass abundance in the lake as suggested from angler catch records shown earlier in Figure 1.  

So, how would a reduction in habitat quantity and quality affect largemouth bass growth and overall abundance?  Animal abundance is reduced with a reduction in available habitat because they simply don’t have as many places to live.  For example, squirrels don’t do well in areas with few trees and deer are typically not abundant in the middle of cities.  Largemouth bass are no exception, without good habitat in the lake not as many can survive and growth rates are lowered.  Even though large numbers of young largemouth bass may hatch-out in a given year there may not be enough places (habitat) for them to all survive.  We would therefore say habitat is a limiting factor.  This would also apply for stocking largemouth bass.  If the habitat is not there the stocked fish simply will not survive.  

Largemouth bass growth is potentially affected by poor habitat condition because things like feeding efficiency (how easily they can obtain food) are reduced.  A largemouth is an ambush predator.  Without sufficient ambush points from which to feed their success at capturing food decreases.  As a result growth is reduced.  

Conclusion: The GADNR Region 1 Fisheries Section is currently examining options for improving the largemouth bass fishery in Lake Allatoona.  Management options for altering the largemouth bass population in this case are few and difficult to employ with success.  At this point, protection and enhancement of existing largemouth bass habitat is likely the best approach to begin to help the largemouth bass fishery.  Creating new largemouth bass habitat may potentially help.  However, it would have to be done over such a large area to make a difference that it would be economically prohibitive.  Any changes in regulations, or the initiation of new projects should not be made without the backing of solid fishery data to support such action.  It will take several more years of extensive data collection before adjustments can be made to the current management of the Allatoona largemouth bass fishery.
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Allatoona Reservoir has undergone a shift in the black bass population over the past 16-years.  Largemouth bass were once as numerous as spotted bass.  Over time this ratio has changed, with spotted bass becoming significantly more dominant than largemouth bass.  This trend is apparent in the percent of largemouth bass weighed in during sanctioned B.A.S.S. tournaments held on the lake over the past 16-years (Figure 1) (Quertermus 1987-2002).  





bass then one would expect spotted bass body condition would also be low since both species tend to eat generally the same foods.  However, this has not been the case in Allatoona.  Spotted bass body condition has consistently been better over the past decade than largemouth bass.  For example, in 2003 spotted bass body condition was measured at exactly 1.0, which indicates good body condition, and expectantly good growth.  These data tell us that poor body condition and slow growth is probably not a function of lack of food, so we must look at other possible factors contributing to the low body condition and slow growth of largemouth bass in Allatoona.  





Since spotted bass are doing very well in Allatoona, and we’ve seen they eat similar foods as largemouth bass, perhaps they are out competing largemouth bass for food?  Sounds simple enough, but if this were the case it would only happen during times when food was scarce.  Food scarce in Allatoona?……not likely.  Given all the different food available (eg. shad, bream, crayfish, insects) to the two species in Allatoona, it is unlikely food is often (if ever) a limiting factor, making for a weak argument that spotted bass are out competing largemouth bass for food.
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RAW_DATA

										Allatoona Reservoir Georgia B.A.S.S. Chapter Federation Tournament Creel Data

												Compiles by: Dr. Carl Quertermus from State University of West Georgia

						Bass /				Weight (lbs) /				AverageBass Weight (lbs)				Percent None				Percent Only One				Winning Weight (lbs)				Percent Limit				Largest Bass (lbs)				Percent Bass as Largemouth

		Year		N		Angler Hour				Angler Hour

						X		SE		X		SE		X		SE		X		SE		X		SE		X		SE		X		SE		X		SE		X		SE

		1978		3		0.083		0.038		0.13		0.064		1.727		0.222		57		16.526		---		---		6.867		1.241		0		0		3.933		0.384		---		---

		1979		5		0.166		0.044		0.272		0.076		1.656		0.166		30		9.108		---		---		8.76		1.918		0		0		4.94		0.778		---		---

		1980		7		0.113		0.021		0.18		0.032		1.676		0.18		41		6.954		---		---		7.514		0.938		0		0		4.933		0.618		---		---

		1981		18		0.167		0.023		0.249		0.035		1.497		0.098		36		6.523		---		---		8.356		1.158		0		0.264		3.882		0.455		---		---

		1982		20		0.169		0.017		0.238		0.03		1.405		0.068		33		3.64		---		---		10.085		0.926		1		0.496		4.715		0.493		---		---

		1983		17		0.142		0.015		0.18		0.026		1.212		0.08		34		3.842		---		---		6.556		0.944		0		0.247		3.594		0.567		---		---

		1984		11		0.207		0.022		0.285		0.035		1.383		0.08		20		6.574		---		---		12.191		2.131		2		1.146		5.145		0.568		---		---

		1985		11		0.127		0.027		0.207		0.045		1.745		0.154		41		9.013		---		---		8.091		1.463		0		0		5.327		0.883		---		---

		1986		13		0.134		0.021		0.202		0.031		1.556		0.106		37		6.207		---		---		8.454		1.233		1		0.595		5.169		0.504		---		---

		1987		12		0.158		0.025		0.215		0.035		1.334		0.071		26		5.076		28		4.756		8.45		1.187		2		1.471		4.483		0.479		55		12.322

		1988		24		0.169		0.016		0.241		0.026		1.393		0.043		31		4.748		23		2.357		7.475		0.836		2		1.198		3.613		0.29		48		7.44

		1989		14		0.234		0.04		0.306		0.053		1.358		0.111		22		4.847		31		5.17		8.9		0.904		4		2.106		3.629		0.384		45		10.325

		1990		24		0.185		0.014		0.27		0.032		1.438		0.112		27		3.226		27		3.999		8.375		1.042		2		0.961		4.008		0.41		31		5.479

		1991		19		0.24		0.027		0.314		0.038		1.301		0.083		21		4.035		20		3.87		10.05		1.499		8		2.564		4.132		0.431		37		6.775

		1992		16		0.254		0.27		0.336		0.045		1.281		0.061		19		5.025		17		2.499		8.213		0.988		5		2.311		3.863		0.431		31		9.249

		1993		24		0.246		0.03		0.289		0.037		1.2		0.051		29		3.426		22		3.227		8.01		1.018		9		2.406		3.376		0.346		28		5.842

		1994		24		0.183		0.018		0.216		0.02		1.292		0.136		29		4.343		23		2.426		7.214		0.745		5		1.948		3.267		0.313		27		6.325

		1995		22		0.232		0.23		0.284		0.033		1.203		0.057		22		4.848		20		2.732		6.356		0.547		7		2.624		3.212		0.309		16		4.559

		1996		19		0.219		0.022		0.268		0.03		1.22		0.08		27		5.81		23		---		7.51		0.88		12		---		3.6		0.34		29		3.55

		1997		12		0.239		0.03		0.295		0.038		1.27		0.09		24		5.92		23		---		8.27		0.97		13		---		3.49		0.49		27		9.06

		1998		17		0.272		0.024		0.347		0.03		1.28		0.03		15		4.42		21		---		8.26		0.86		16		---		3.65		0.36		18		3.66

		1999		26		0.283		0.23		0.365		0.028		1.32		0.04		16		1.86		23		---		8.04		0.58		17		---		3.39		0.24		18		3.44

		2000		29		0.221		0.013		0.3		0.021		1.36		0.04		26		3.48		19		---		8.34		0.63		16		---		3.01		0.21		22		4.17

		2001		24		0.249		0.0247		0.321		0.0324		1.28		0.0415		19		5.2845		18		2.9238		7.41		0.5668		19		3.428		3.06		0.2932		14		2.2799

		2002		27		0.258				0.327				1.3				18				16				7.12				17				3.25				18

										bass per hour																		Average bass Weight

				SUMMARY OUTPUT																								SUMMARY OUTPUT

				Regression Statistics																								Regression Statistics

				Multiple R		0.818073357																						Multiple R		0.6963486797

				R Square		0.6692440175																						R Square		0.4849014838

				Adjusted R Square		0.6542096546																						Adjusted R Square		0.4614879148

				Standard Error		0.0314821431																						Standard Error		0.1227296715

				Observations		24																						Observations		24

				ANOVA																								ANOVA

						df		SS		MS		F		Significance F																df		SS		MS		F		Significance F

				Regression		1		0.0441192426		0.0441192426		44.5142919948		0.0000010448														Regression		1		0.311950035		0.311950035		20.7102763958		0.0001571026

				Residual		22		0.0218047574		0.0009911253																		Residual		22		0.33137659		0.0150625723

				Total		23		0.065924																				Total		23		0.643326625

						Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%										Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

				Intercept		-12.1272900001		1.8469789299		-6.5660142644		0.0000013269		-15.9576939709		-8.2968860293		-15.9576939709		-8.2968860293								Intercept		34.1581900003		7.2002441657		4.7440321764		0.000098093		19.2257815163		49.0905984843		19.2257815163		49.0905984843

				X Variable 1		0.006193913		0.0009283578		6.6719031764		0.0000010448		0.0042686148		0.0081192113		0.0042686148		0.0081192113								X Variable 1		-0.01647		0.0036191006		-4.5508544688		0.0001571026		-0.0239755633		-0.0089644367		-0.0239755633		-0.0089644367

				Weight of Bass/Angler Hour																						% LMB

				SUMMARY OUTPUT																						SUMMARY OUTPUT

				Regression Statistics																						Regression Statistics

				Multiple R		0.7153715754																				Multiple R		0.8847244431

				R Square		0.511756491																				R Square		0.7827373402

				Adjusted R Square		0.4895636042																				Adjusted R Square		0.7672185788

				Standard Error		0.0418435408																				Standard Error		5.7301012207

				Observations		24																				Observations		16

				ANOVA																						ANOVA

						df		SS		MS		F		Significance F														df		SS		MS		F		Significance F

				Regression		1		0.0403744313		0.0403744313		23.0594828037		0.0000851817												Regression		1		1656.08866		1656.08866		50.4381322322		0.0000053204

				Residual		22		0.038519402		0.0017508819																Residual		14		459.67684		32.83406

				Total		23		0.0788938333																		Total		15		2115.7655

						Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%								Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

				Intercept		-11.5253033334		2.4548563285		-4.6948993306		0.0001105629		-16.6163692227		-6.4342374441		-16.6163692227		-6.4342374441						Intercept		4430.8290000355		619.809225002		7.1486980531		0.0000049451		3101.4692427943		5760.1887572767		3101.4692427943		5760.1887572767

				X Variable 1		0.0059252174		0.0012338987		4.8020290299		0.0000851817		0.0033662654		0.0084841694		0.0033662654		0.0084841694						X Variable 1		-2.207		0.3107583703		-7.1019808668		0.0000053204		-2.8735110086		-1.5404889914		-2.8735110086		-1.5404889914

														LMB per angler hour from 1987-2001

								1987		0.086268

								1988		0.08112

								1989		0.10413

								1990		0.05772

								1991		0.08832

								1992		0.078232

								1993		0.068388

								1994		0.048861

								1995		0.03712

								1996		0.0628092

								1997		0.065247

								1998		0.04896

								1999		0.051506

								2000		0.049062

								2001		0.035856

								SUMMARY OUTPUT

								Regression Statistics

								Multiple R		0.7781716553

								R Square		0.6055511251

								Adjusted R Square		0.5752089039

								Standard Error		0.0130392073

								Observations		15

								ANOVA

										df		SS		MS		F		Significance F

								Regression		1		0.0033931716		0.0033931716		19.9573762938		0.0006340868

								Residual		13		0.002210272		0.0001700209

								Total		14		0.0056034436

										Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

								Intercept		7.0056715625		1.5538115522		4.508700912		0.0005878575		3.6488664344		10.3624766905		3.6488664344		10.3624766905

								X Variable 1		-0.0034811593		0.0007792417		-4.4673679381		0.0006340868		-0.0051646083		-0.0017977103		-0.0051646083		-0.0017977103
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Figure 19.  Number of Black Bass Caught Per Angler Hour During Sanctioned B.A.S.S. Tournaments on Allatoona Reservoir, 1978-2002 (Standard Error Displayed).
(data compiled by Carl Quertermus, West Georgia University)
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Mean Weight (lbs.) of Black Bass Weighed in Per Angler Hour During Sanctioned B.A.S.S. Tournaments on Allatoona Reservoir, 1978-2002 (Standard Error Displayed).
(data compiled by Carl Quertermus, West Georgia University)
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Figure 20.  Mean Black Bass Weight (lbs.) for Sanctioned B.A.S.S. Tournaments on Allatoona Reservoir, 1978-2002 (Standard Error Displayed).
(data compiled by Carl Quertermus, West Georgia University)
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Mean Winning Weight (lbs.) Weighed in for Black Bass During Sanctioned B.A.S.S. Tournaments on Allatoona Reservoir, 1978-2002 (Standard Error Displayed).
(data compiled by Carl Quertermus, West Georgia University)
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