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Its good to be here. I always enjoy coming and talking to this group. You all are the ones that actually put the management on the ground and have the biggest effect whether that be for forest health, wildlife management, etc. I often tell my students that come in, my graduate students, if you haven't had forestry, or even more specifically if you haven't had silviculture, that is something that you are going to have to take before you get out of here. I tell them that a forester can go through life knowing very little about wildlife, but if you’re a wildlifer you have got to know something about forestry, because if you’re doing something with forestry, you are absolutely affecting wildlife. So you all, whether you realize it or not, are very much so wildlife managers and whenever you are managing the forest. Before we get into talking about specific things there's one thing that is commonly said or asked, people say, "Well what should I do for wildlife?" And that’s a very ambiguous open-ended question. Well is that a Jordan salamander that you're interested in? Or is it a scarlet tanager, a wild turkey, a white-tailed deer, an indigo snake, I'm mean there is just any array of different species that have very, very different habitat requirements. So in the context of a forest if you did absolutely nothing to the forest you would be doing something beneficial for some wildlife species, and you would not be doing anything beneficial for others. On the flip side, if you cleared the forest with a bulldozer, you would be doing something beneficial for mourning doves or killdeer something along those lines. So whatever you do is going to impact some species negatively and it's going to impact some species positively. So that’s why it is so important to have your objectives in line and you’re thinking about different species or groups of species as oppose to just "wildlife" in general. So, in managing the forest what should we do? I'm going to go over a couple of general things and then we will get into more specifics in just a little while.  Of course as you all know and you've been covering already there are several regeneration methods, whether you used even aged management, two-aged management, uneven aged management, there are a lot of different scenarios that you can go through in managing forest. And that’s going to impact wildlife differently according to which species you’re interested in. If you’re not going to regenerate a stand you can use different thinning and retention cuts. And I know saw on the agenda somewhere where one of the speakers is going to talk about intermediate treatments. So you'll going to be getting into that more in depth if you haven’t already. Of course, prescribed fire is something that can be used and we will talk about that more in just a few minutes. And then of course, within forest there are always openings and roads. And these are very important habitats, and in some areas they are absolutely critical to provide different life requirements for some wildlife species. So, how they are managed is very important.  

Then as I mentioned, I have walked into many stands with landowners that had, you know, some objective or another and they really didn’t need to do anything. The structure was just right. The species composition was very well suited for the species they were interested in. And so just sit back and enjoy it. And so, you know, sometimes there isn’t necessarily something that you have to get in there and be busy with. To be honest with you this is fairly rare, but it has happened in the past, I have seen this. For clear cutting this has a lot of negative press and the public doesn't really like clear-cutting in general. And I think a lot of this is because of ignorance. They don't realize the benefits whether it be from a forest management stand point or a wildlife management stand point. But certainly, clear cutting increases the early succession cover with high stem density, which provides escape cover for a number of species. It provides nesting habitat for those species that are primarily shrub nester, "shrub scrub species," which are found in these areas. There is certainly an increase in browse, and we will look at some of that in a little bit, for white-tailed deer for example. Certainly you can expect an increase in soft mast for the next 2-5 years following harvest. And I know Dr. Greenburg is going to talk about this much more in depth in a little while, so we wont labor on that. This is an obvious positive benefit for many species, from songbirds to black bears. And we will get into that in just a little bit. And of course, there is a decrease in hard mast in that stand. Trees have been cut down. That is a major consideration, especially concerning what the forest composition is, how many acres you have, etc. Of course, on those sites where clear cutting is implemented, you're going to have increase temperatures on the ground until you have a good closure of canopy, even if that is 12-ft tall tress. That’s going to be an important consideration for some species, and we will talk about that more in a little while. And for the ones, and I know I’m kind of like preaching to the choir here, but for the ones who think that a forest is destroyed following clear cutting, they haven’t tried to do much vegetation sampling in a 5-year-old hardwood clear cut in the southern Appalachian, you know. It's dog hair thick in just a few years, and it isn’t long, as you can see here in this 20-year clear cut, before things start falling out, and species begin to reach their dominant positions, and others begin to decline, and then you see a decline in stem density of course. With the shelter wood, again, you have good early succession forest cover. Again, you have virtually the same high stem density and escape cover that is provided. But this is obviously going to be related to how much over wood was left in the stand. If you retain a basil area of 20 sq. feet, the resulting stem density is going to be virtually identical to that from a clear cut. However, if you retain, lets say for example, 70 sq. feet of timber, that’s going to make a difference in terms of stem density. So, you have to consider those things. Nesting habitat is going to be increased for many species. Increase browse for deer. Increase soft mast. This is one of the main benefits of a shelter wood harvest for wildlife and that is to retain hard mast. And again, that is going to be influenced obviously by which species you retain, and how many stems per acre you retain. But this is a major consideration, and we will talk about specific species and ones that this is primarily important for in a little while. But here you can see a 2-year-old shelter wood and this shelter wood has a retained about 30 sq. feet of basal area, and then this is that same stand 6 years later when it was 8 years old. Two aged management, for species that require some relatively heavy cover and those that also require hard mast, from a wildlife perspective and my opinion, and we have some data to support this. I think this is one of the most important regeneration techniques that we can use. And obviously, that's going to be dependent on what you retain. You will keep the over wood longer in a two aged management system than you would in an even management system, where that over wood, like in the shelter wood, would be removed after several years. You want to retain this at least 40 years. Why 40 year? Because in general, that’s when the regeneration will reach an age where it started to produce mast of its own. Of course, it is important to retain quality mast producers. You don't want to keep poor stems and species that aren't, relatively if there is such thing, a good mast producer. What this does is provide food with cover, as you can see here within this picture. You’ve got good stem density and good cover here, but right here is a mature oak where you have, you know depending on year, acorn falling within the stand. And then this is a very important structure for rough grouse, white-tailed deer, for black bears, and some others. Now, the nomenclature really is dependent upon the amount of over wood that is retained. So a shelter wood with reserves would typically retain somewhere around 15-25 sq. feet per acre, whereas a clear cut with reserve would retain somewhere in the neighborhood of 5-10 sq. feet per acre. Uneven aged management is going to create more of a diverse stand structure, as you can see in this picture right here. This is important for a variety of wildlife species, particularly a certain gild of songbirds, as well as grouse, turkeys, black bears, etc. Again, you have increased browse. Increase soft mast. And this will, generally, leave pockets of early successional cover such as group selection, depending on its size, and even single tree selection in some circumstances can mimic canopy gaps, which is a critical structure for a few of the different forest songbirds. Of course, you’re going to have good ground cover. And for some species, such as rough grouse, it's really going to depend on these early successional habitats. What you can do is use group selection cuts to kindly lead from one area that has more early succession cover into another. So these areas are not isolated over the landscape. So that has been done in some cases with success. Timber stand improvement is very important for many species of wildlife. Of course this involves different types of thinning, release operations, improvement cuttings, and of course prescribed fire. There are a lot of factors that influence timber stand improvement: the species composition, the site, whether you’re on a north slope, a south slope, up on a ridge, etc, the basal area of the stand, and of course the age of the stand. By definition you may not "thin" a mature stand, but you might use some type of retention cutting to improve the species composition or structure within that stand. That’s one of the things that I want to talk about. Here is something that we have done a fair amount of work on and collected data for several years. And its something that not only a state agency or federal agency can implement, but this is something that lots of landowners implement and it's relatively easy for them to do. For the most part, most landowners are somewhat hesitant about regenerating their stand. Ok. They like to see the trees, of course they are interested in the health of the forest and if the health s beginning to decline then they're more likely to follow some recommendations and regenerate the stand. But, in my experience, if you break forestland owners down into 3 groups: And you have one group that is specifically interested in the timber and the economics behind the timber. The other group is interested in the timber and wildlife. The third group is interested in wildlife and they really don't give a flip about the economics. They don't care how much the timber is worth they are never going to harvest it as long as they live. In my opinion, and all the landowners I meet with my estimation is that this group that is interested specifically in the volume and the value of the timber is smaller than these other two groups. The middle group in my opinion, from my experience, is most prevalent, those that are interested in the timber volume in the economics as well as the wildlife. But believe me, that group over here that is interested specifically in wildlife is getting larger, and larger, and larger. More of them are removed from the land, if you will. They may be absentee landowners. They may be retirees. They may have been city dwellers and have moved into the country and want their little piece of heaven. And they want to see a pretty patch of woods, and they want to see all the little critters that come along with it. So there is a lot more of those that are coming about, as opposed to those that are specifically interested managing their timber for money. And this is something that they can benefit from. So whether you either, cut and fell the trees or whether you simply kill the trees and leave them standing as snags, which is obviously important for many species, this can be done either way. What you're doing is releasing the favored crowns, and this would be something similar to crop tree release, which all of you are familiar with. Now, how far you reduce the canopy cover, and what I have got written here is 60%, is really dependent upon your objectives, and dependent upon the composition of the stand. So you might reduce the canopy closure down to 30-40%, obviously you have a lot of sunlight coming in, and obviously you’re are going to stimulate a lot of woody response form seedling, and stump sprout, and that kind of thing. The less you cut the less the increase in ground cover that is going to come up. What we have found is somewhat of a happy medium there, in terms of increase in structure for species that like a more developed under story, as well as retaining, lets say, a maximum level of over story trees that might be producing mast is somewhere in this 60% range. Once you start getting above that, retaining 70-80%, canopy closure you’re not going to see the increased development of the ground cover and the understory structure that you would, you know, around in this area right here. As I mentioned, obviously you will be increasing favored mast species if wildlife is consideration. This may increase mast production. Why? Because you are helping the crowns of those trees to increase as you have removed competitors that are adjacent to them. They then have more sunlight and are better able to grow. As you all know, if you look up at an individual tree its crown generally looks like a Y, and as you move those competitors then that crown is able to expand like this. That is what increases mast production. The size of the crown. A lot of landowners want to go in with posthole diggers and dig 10 holes around the drip line and fill those up with 10-10-10 fertilizer, or whatever, or insert tree spikes, or whatever. You know what that may increase tree growth, but if that tree growth is hemmed in by competitors all the way around it you aren’t going to see increased growth. And even if you have released the tree from competitors all the way around it and you see increase growth. That increase growth is not necessarily due to the fertilizer. It is due to the fact that the crown can be released. So that’s something important to think about when landowners start asking you this. We're now beginning to collect data on fertilization and release around, you know, crop trees, if you will. So it will be interesting to see how this goes. But we have documented increases in crown area of 25% in just one year following release. Now, this right here this represents control stands and obviously you don’t see any change in crown area among those trees. These were trees that were inside what we call a retention cut for wildlife. We didn’t see as much crown increase here. Why? Because all those individual trees were not completely released. Where as here, this is in a shelter wood harvest where all the trees here were released completely because there were not adjacent trees remaining alive next to those. So another important consideration. If you have two quality mast producers, lets say a couple of oaks, that both have dominant crowns and they are side by side do you want to take one out or leave them? It's up to you. But if you leave them both then you wouldn’t expect as much crown increase per tree. Right. I mean. So it's just a matter of how you mark the stand and which ones you decide to release. While this is going on sunlight is coming into the stand, and of course you are stimulating the understory, and thus increasing available nutrition for wildlife. This is a big deal for a lot of species. Here we have done some work at Chuck Swan State Forest, which is in the Region Valley. A couple of you are intimately familiar with that property, right? What we are looking at is mature mix hardwood sands generally with a northwest aspect at an elevation of around 1000-1600 feet. And what I want to show you here is the increase in browse production for white-tailed deer. This is in control stand. This is in stands that were burned only. This is in stands that received a shelter wood harvest. This is a stand that received a retention cut for wildlife. And this is a stand that received retention cut for wildlife and followed by prescribed fire. So you can see the increase in browse production among these treatments. And of course this was replicated within and across stands. Now, lets get back to the fertilization thing for just a second. You would just be amazed on how willing and ready landowners are to just throw money away to the wind if there is a pretty picture on the bag, especially if it has large antlers, right? Something they want to ultimately gain. So we wanted to look at some ways that a landowner might improve browse production for deer without altering the canopy closure. Ok? Well I don’t really want to go in there and cut my trees. I really don’t want to harvest anything. But what can I do? You know they want their cake and eat it too. You know its just human nature. So here we looked at a couple of different things: one fertilization, burning without fertilization, and burning with fertilization. And what you can see here on the Y-axis is we have pounds per acre dry matter of browse production for white-tailed deer. Pre treatment and one year post treatment. So of course nothing changed in the control stands between pre and post treatment. And in the fertilized stands browse production actually decreased somewhat. Not statistically but essentially remained the same after fertilization. Thus, fertilization did not increase browse production in a closed canopied stand. Burning did increase browse production somewhat, not quite doubled but it did increase browse production in a closed canopied stand. Burning followed by fertilization did increase, but really as you can see there really is no difference between the burned and the stands that were burned and fertilized. So the take home message is this: you went from 100 to about 200 pounds, you know somewhere in this neighborhood, of browse per acre. That’s an increase, but it’s not a dramatic increase, up to 200 pounds, as opposed to some other management practices that we will talk about in a little while. But if implemented over, you know, lets say, 10-30 acres you can see where this could increase the carrying capacity in terms of available browse of white-tailed deer within this forested habitat. Favored browse species, fairly similar with others that have been found in the literature through out many years black gum, black berry, green briar, supple jack, winged elm, etc. And you can see crude protein content somewhere in the neighborhood of 12 to 13-14 %, which is good and this meets all the...exceeds the minimum requirements needed by adults white-tailed deer, with the exception of lactating does which can use around 20-22% protein, as well as fawns which can use somewhere in the neighborhood of 20-22% protein. But all things considered, pretty good browse quality here from these browse species. And of course, here is just showing acid detergent fiber, which is the measurement of the digestibility of those forbs. Now, getting back to Chuck Swan one thing we were interested in was increasing the herbaceous cover within stands because that is very important for different species. However, between the control, the burn, the shelter wood, the wildlife retention, and the retention cuts that were also burned, even after 2 or 3 years following treatment we really didn’t get any increase in herbaceous cover, and that was disappointing for me. I wasn’t trying to prove anything, but this was one thing that I was certainly interested in. So, herbaceous is cover somewhere in the neighborhood of 10% that was after 1 treatment. So now, we go back in and this picture was taken in May 2005, and what this is right back here is one of those retention cuts. It was cut in March of 2001. Again this is 4 years later, picture taken in May 2005. All right, right here is the firebreak, now obviously this stand is larger than what you can see but I can only show so much in one picture. So right here is another wildlife retention cut, and this one was cut and burned in 2001. And this one here was burned again in April 2005, 4 years later. So this one was cut. This one was cut and burned in 2001. This one was burned again in 2005, so now we are looking at the second fire within this stand. Here is another picture of one of the stands that had been cut and burned twice, and you can now see certainly an increase in the herbaceous layer. Now, there's a lot of woody stems in here as well, but, and with this is a lot of herbaceous plants of note 4-5 native lespedezas, at least 4 native desmodiums, or beggars lice. Of course grape, black berry, several dichantheliums, and that’s the low panic grasses produce a good seed head that is eaten by several birds. And some of these low panic grasses retain a green rosette through the winter which can be an important browse for deer for example for rabbits etc. during that time when obviously green forage is certainly limited. Here’s another picture of what this stand looks like, again this in August 2005 after the second fire. Here's a picture of one of the technicians, you know, it looks like he has been walking through a field managed for quail with all the beggars lice all over his pants. And here is all the data showing the retention cut for wildlife without fire and these two are retention cuts for wildlife with fire after the second fries. So you can see the herbaceous layer increased from about 10-15% to 30-40%. So in effect, it doubled after the second fire. And just this past spring, we implemented the third prescribed fire in these stands. We also implemented an understory herbicide application. And we have understory herbicide applications with and without fire. And of course, they are out collecting data on that as we speak. So that is something else that we will be looking at in the future. Which is...it looks very interesting from both a turkey, a deer, and a songbird point of view. And here is just a couple of pictures here is one of the wildlife retention cuts. You can see this grass right here in the front is a limas, a wild rye. And you can see all of the browse all of the increase structure, increase coverage of forbs as well as grass. And if you look right here this was the control stand, and you see that little bit of sunlight right there? If Jordan here was to turn left and walk down through there about 80 yards that is what he would walk into. So this is what it looked like pre- treatment and this is what it looked like post-treatment. Now here is where I think it gets interested. If you were a white-tailed deer where do you want to go? I think it is fairly obvious. You have extremely good fawning cover in here. You have more soft mast. You have more browse etc. If you're a wild turkey where do you want to go? Of course you’re going to be in here because you have increase nesting cover, you have increase brooding cover and you...excuse me. And you still have the mast. If you’re a brown thrasher, where do you want to go? Well, right here is the structure that a brown thrasher would live in. Right here there is none. If you are a scarlet tanager, where would you want to go? Now a scarlet tanager is one that would like to hang out in the tree tops not in the shrubby understory, but there is till tree top cover here for them to hang out in. It hasn’t been reduced so much that it has become unfavorable for them, so while a scarlet tanager, for example, might be found in this stand they could also be found in this stand. So by increasing this structure you have blended together the habitat requirements for a number of species. And you have done so while at the same time retaining quality mast producer and quality timber as well, because if you just take out, you know say for example, red maple, sour wood, some of the less desirable timber species for landowners, and I know how timber value fluctuate through the year, but nonetheless by taking out some of the lower value stuff you can generate quality wildlife habitat at the same time. Here is another stand; you can see the lack of understory structure here and then the increase post treatment. When marking the stands most landowners are clueless. They have no idea, and you know which isn’t surprising they've never done this before, but what I stress to them is do not look down.  You see all these trees with the orange marks? Those are the ones that have been marked for removal. Well they look like pretty good stems right here, right? But if you look up, look, such as this tree right here it has no crown. So you must look up and evaluate the stand from a crown point of view and not just the base of the tree, and also of course looking at the species and then how many per acre you need to leave. Landowners can sell this timber, might not get top dollar obviously. It's almost like they are selling the worst and keeping the rest, which is a polar opposite what virtually every logger wants to do. They want to cut the best and leave the rest, if you just leave them to their own devices. And of course we have educational programs now that are really helping that situation along, and I know that some of that is changing. But by and large why does a logger want to go in and take this stuff that they are not going to get as much money for and leave this other stuff that essentially leaves their mouth watering. Well, if you have your objectives written in the contract you can set whatever you want cut and what you want left. So here this landowner, you know, he treated 13 acres with, you know, this retention cut and he got $8500 out of it. So he got improved wildlife habitat and he got a little money to boot, and he didn’t have to do it himself. So that was good for him and he enjoyed it. This is fairly typical. Now, before some of you foresters come out of your seats and I know you’re wondering about this. How are you going to burn hardwoods without destroying the timber? Carefully. Yes, fire may damage hardwoods, but I've also seen fire destroy stands of pines. I'm sure you have too. Intensity is the key. How intensive of a fire you use is what's key to whether or not you negatively influence or damage the stand. Do not burn to the mineral soil. And I’m well aware that you all realize this, but burn with a moist duff layer, remove debris around the stem. Here you can see this oak has been damaged there will be a fire scar right here why? Because there was a large limb lying right up against the trunk of the tree. So heat was retained against the trunk longer and now that’s going to cause a fire scar. My perspective is if you can walk through the stand and you can judge and evaluate how much volume you have and the worth, then you can also take a day, you know if I'm a landowner interested in this, I can also take a day and walk thorough there and pick out my more valuable trees and just make sure that there's not limbs and debris lying around the bottom of them. It doesn’t take that long. It's not that big of a deal. So then you’re moving along and you've removed this stuff and, of course, the debris the leaf debris gets burned adjacent to the trees, but you see no damage on the trees. You haven’t damaged the roots because before you burned when you raked back the leaf litter the duff layer was moist. Ok. So you have a good layer of ash remaining, and what that also means is that you have more mineral and nutrition content being absorbed back into the soil once it rains with more ash. So that’s good in terms of nutrition. Low intensity fire with a back fire using short strip head fires...I get made fun of because of my little bitty short fires, but my timber looks good afterwards, you know what I'm saying. So it's not all blackened up the tree 10-12 feet and then you know the individual trees that I want to retain are not killed later. I have already killed the trees that I want killed. Now I want the rest of them to remain alive. So you know...I know a lot of wildlifer's get blamed, "well they'll just run a fire through there and they really don’t care which trees get killed or not." Well for me, for sure, that’s not true because I have worked very hard to retain specific individuals and now I don’t want to kill them when that I’m trying to improve the understory for wildlife. So you know something I think a lot of people don’t think about is once you get the cambium layer up to 145 degrees you have killed the tree. So it doesn’t take an intensive fire to alter the composition of the understory and consume the leaf litter. So here we are talking about flame heights that are seriously 6-12" high and we are keeping it low on purpose. The leaves here on these understory saplings are just wilted. They aren't even burned up. Now the stem is dead it may re-sprout it may not, but the stem is dead just because of the heat. But if this had burned at whatever temperature dead is dead you can't go past that, so it wouldn’t have mattered the temperature of the fire the root system may or may not remain alive depending on when you burn, and well will talk about season of burn in just a minute. Now, I wanted to run through fairly quickly some effects of fire, you know as we have gotten in this, before, you know, we get into some of the other timber management practices. Of course the biggest effect you are going to talk about changes in vegetation structure and composition, influence browse, certainly you should be able to improve invertebrate availability, that means the ability of poults, young turkeys, young quail, young grouse, etc, to move about through the stand and get invertebrates. I'm not talking about just invertebrate abundance, but invertebrate availability. Forage quality, we will mention that, that may or may not be improved. Seed availability, apparisite reduction, nest disturbance, wildlife mortality, all questions that need to be addressed when talking about effects of fire. The biggest effects are indirect, that is the vegetation. You're altering the structure and composition. Impacting food and cover, and you can have losses and gains depending on which species you’re interested in. Browse of forage quality may be improved for a short time. This is normally a small increase in mineral content or in protein and this only last for the growing season following a prescribed fire. Don’t expect these increases to be longed lived because they wont be, and then you may not see them at all. Seed availability may be increased for a short time, obviously depending on the plant composition and how much you burn. You're going to be influencing primarily annual species, annual herbaceous species, and those of course are prolific seed producers. So according to which ones they are you can influence seed availability. Invertebrate availability may be enhanced as we talked about. And there has been at least one paper that showed a reduction in tick population following the use of prescribed fire. Direct effects are minimal, but they do happen. However, and this is something that I have a personal problem with, well I shouldn't say personal problem, it is something that I have noted happen over time is, more and more people in society equate wildlife health, or concerns, with individual animals as oppose to populations. So you know we're not here to get into an ethical debate, but is it worth destroying a turkey nest, for example, to enhance habitat where as in the future many more turkey nest will be able to hatch successfully and their broods stand a higher chance of survival. I think so. I think so. I guess you could call it the greater good or whatever. So you're positively influencing, you know, lets say some generations to come even if you have to, and you’re not having to, even if you may sacrifice and individual or two. But by in large when we are talking about prescribed fire, and we are talking about relatively low intensity prescribed fire not you know a stand replacement burn or something where you know incidences such as these would be a little more likely, but wildlife mortality is rare. Obviously large mammals run, small mammals hide, you know they are in burrows, under logs, or rock, or whatever. You know birds fly.  Lizards, snakes, amphibians, etc, hide under debris or under ground or what have you. Nest disturbance is a consideration that a lot of people are worried with. Re-nesting for many species is very, very common, for some it's not, I will mention a couple of them in a minute. If that is a concern then just burn a little earlier or a little later there are ways to get around that. Other direct effects, affecting the home range or movements of animals. Any time you can influence habitat quality and decrease home range and decrease movements that’s good. Because decrease home range and decrease movement generally leads to increase in survival and increased populations. An intensive fire of course may kill trees, alter the forest type, promote erosion, reduce soil fertility, more likely to kill animals. You know this is what we typically think of with a severe wild fire. What you would term a cool fire, would be one that would consume the litter only, as you can see here. And you can see the leaves of these understory shrubs just wilting up, more patching distribution. Everything might not burn. You might have some areas that are a little more moist and they don’t burn, and that’s fine. May increase soil fertility and of course the direct effect is minimal. Now, a frequent fire of course is going to leave to a true early successional plant community. If you’re talking about 1-3 years one that's going to lead to a much larger composition of grasses, and forbs, and other herbaceous plants. And right here is a picture of an oak savannah in middle Tennessee that is burned very often to retain this structure. We are increasing productivity within these sites. Maintaining the successional stage as I mentioned favoring the grasses and lagoons, which is critical habitat for many species. Greatly reducing the woody stems. More patchy promotes a savannah structure, if you're talking about a forest where a forest turns into a woodland, turns into a savannah, is just related to the density of trees. And of course with this you are actually going to be reducing soft mast production. If you have a 1-2 year burning cycle, because, you know, a large number of the soft mast producers, like black berries, etc. are 2-year producers. So if you’re burning on a 1 or 2 year cycle then their masting ability are going to be reduced. An infrequent fire and what you term frequent or infrequent is up to you. For me, I just, you know for the purpose of this discussion, I just term this 3-5 years. The longer you go the more intensive it's going to be, you know that. You're going to have more woody structure in the understory, as you see here. Infrequent fire, things are going to change in a big way if you’re not burning but every 5-10 years versus a much more frequent burn. You're going to have larger fuel build-ups. It's going to be much more intensive. Woody vegetation of course will dominate the site. 

The effects of not burning, as you can see here in this 15 year old stand or in this mature stand I showed you a picture of earlier, you’re generally going to see well, or you will see a change in vegetation composition and structure. A decline in plant diversity as burning will lead to increase numbers of plant species and their distribution. Shade tolerant plants of course are going to increase on sites where burning is not conducted. You can have a loss of forest type or ecosystem such as pitch pine, or table mountain pine communities, that we would have in the southern Appalachians, the longleaf pine ecosystem down further south from here. You know, there are several ecological communities that are absolutely dependent upon fire at different times, at different frequencies, and of course in various growing seasons, whether it be during the growing season or during the dormant season. Obviously you're going to see a change in wildlife species using these areas, whether fire is used or whether it is not. Declining diversity of wildlife species will follow a decline in the diversity of plant species. Now, here's something that a lot of work is being conducted today looking at not just the frequency of fire but the timing of fire, in terms of whether it is used during the growing season or the dormant season. Of course the growing season around here is going to be defined in the neighborhood of April to September, giving a few days of the month according to how much, you know, cold weather, or whatever we have when everything starts greening up. Now, by using a growing season fire you’re going to reduce woody understory more so than you will with a dormant season fire. With a dormant season fire the woody stuff that you burn in the understory is simply going to sprout back. Once it greens up its much less likely to sprout back because it has sent carbohydrates from the root system, of course, up into the plant. So if you burn it at that time it has used up a lot of reserves, so then it is less able to re-sprout back. Now, the further along you go in the growing season the more likely you are to kill the entire plant including the root system. You will have a lot of re-sprouting with an early growing season fire, but you won't have nearly as much re-sprouting with a late growing season fire, such as in September just before the plant gets ready to send its carbohydrates from the stem and leaves back down into the root system in preparation for senescence. So what that means is that you might be able to get by with a longer rotation using a growing season fire versus a dormant season fire depending on...what I'm now talking about rotation of fire, fire return interval...versus using a dormant season fire, if your objective is to reduce the amount of woody stems in the understory. Another thing, and this especially important on public lands where I realize the time constraints and the constraints on man power, etc, you might not be able to put in fire breaks everywhere. So your firebreak might be a creek. It might be a road. It might be a north aspect just over the mountain from a southern aspect, or whatever. There's different ways that you might have to use the terrain and other features for your firebreaks. If So then that means you’re going to be burning larger acreage. That’s fine, depending on the intensity of the fire. Generally in this scenario, especially in the southern Appalachians, you’re going to see a lot of variance in fire intensity among these areas and the burns will be more patchy. So the effect will be different from one place to the other. And this mosaic, if you will, of intensity will lead to a mosaic of different plant response only favors more wildlife species. And here this is something that I think is generating a lot of interest, the idea of oak savannahs. And yes, in the southern Appalachians particularly on some of these south and western exposures that historically would have burned much more frequently obviously than what they're burning now. But you know here is a picture of one in Missouri. Here is a picture of one in Tennessee and you’re just providing a different structure, a different plant community entirely from a closed canopy forest, and thus you’re able to manage wider array of wildlife species than you will just within a closed canopy forest. This is not only important for game species but for nongame as well. We're talking about birds. We're talking about mammals. We're talking about amphibians, reptiles. A wide variety of species, not just wild turkey's or white-tailed deer as some people think that those who promote fire are only interested in. That’s simply not the case. Now, I want to talk about a few species in particular, such as grassland songbirds. Fire can be used for habitat maintenance. The rotation is going to be shorter, because you have to have that grassland habitat. Typically used in the dormant season, because you are just looking at burning and maintaining an herbaceous vegetative community. For the shrub scrub dwellers you’re using fire to maintain the habitat in that shrub type composition, thus you’re going to have a little longer fire return interval, 3-5 years. This is typically done with either dormant or late growing season fire. Mid-story nesters within the forest you're looking at using low intensity fire, because you're not affecting the nest at all. And for canopy dwellers you’re not affecting the nest at all, especially if you’re using low intensity fire that is not affecting the overstory. For reptiles and amphibians, for some species that are adaptive to pyrrhic system they have to fire in order for them to be found. The direct effect is minimal. Much of them use underground habitats. So you’re looking at altering, lets say, perhaps prey species abundance, for example, some snakes. Site conditions would be drier especially within one year following burning and this can be an important consideration in the southern Appalachians, especially where salamanders are of concern. Leaf litter is consumed. Course woody debris may be consumed, but of course woody debris may be added depending on, you know, mid-story stems, understory, or even overstory stems fallen later on. The plethidon populations of salamanders, at least in one studies in the piedmont of South Carolina were not impacted after using prescribed fire. Their populations did not change. And interestingly enough American toads increased on the site after burning. Presumably as a result of their prey but that was not looked at. Effect on small mammals, any time you’re affecting the herbaceous vegetation you’re affecting a lot of small mammals. Two to three year fire return intervals can be used to maintain this type of structure. Increased foraging opportunities obviously will exist, if you’re looking at those that are feeding upon herbaceous species or the seeds from those. The cover will be impacted whether it be from nesting material or course woody debris, but again this could be added or taken away and over time you will see this more or less even out. The direct effect is minimal. Typically they are going to be underground or under logs, etc. when the fire comes through. I have burned many acres and I could easily on one hand the number of small mammals that I have seen die as a result of fire. Other mammals, the midsize mammals and larger mammals whether it be bears, foxes, coyotes, skunks, raccoons, groundhogs, etc. all can benefit from prescribed fire depending on when and how it is implemented. And this is primarily through altering their cover. Altering the forage that they may need and/or soft mast. Northern bobwhite is often called the firebird, because without fire most typically...you...it requires disturbance in order to exist in significant populations. That’s all there is to it. And fire is certainly the recommended tool for this disturbance regime. Dormant season burning or growing season burning can be used depending on the plant composition, very important for the nesting structure and for invertebrate availability. I'll talk more about that in just a minute. Annual burning is really not desirable. And I have heard some people promote annual burning for quail, but quail nest predominantly at the base of some native warm season grasses, particularly broomsedge, but they construct their nest with the senescent leaves of those grasses from the previous years growth. They will readily use areas that are burned the previous...they will readily use areas that were burned, lets say, in the dormant season or early growing season as brooding areas during the summer. But those areas that were burned 2 or 3 years ago are most important for nesting habitat, because that is where the material for their nest is most readily found. So a 2-3 year burning rotation will promote both nesting and brood cover; escape cover, and soft mast production. An interspersion is absolutely critical for these birds. Here you can see a field that is burned on rotation it is actually broken up in several sections. Some sections burn one year. Some sections burn the other. You have native grasses and forbs, and another component that is very important scattered shrub thickets, whether it be sumac, black berries, etc. I personally don’t like for those to be any further than 100 yards apart within these early successional communities where quail are the focus. And here you can see a bobwhite nest in a 2-year-old clump of broomsedge. Obviously these are the previous year leaves and here are the leaves going from the current year. And here is the brood cover that I'm talking about, only 4 months after burning nice and open underneath, yet a good canopy cover overhead that provides them with some protection.

 Effects on rough grouse. If burning is conducted it is good to use dormant season fire rather than early growing season fire, because rough grouse, especially in the southern Appalachians, are poor re-nesters. They do not re-nest readily. So for all the nest you may have destroyed, you are really setting back some production there, than lets say for example a wild turkey is much more ready to re-nest than would be rough grouse. So there we would think about dormant season fire rather than early growing season fire, especially in April or May. But you can use this to increase herbaceous cover within some of these stands, which is very important for brooding habitat. And here you can see pre fire conditions in 2002, about 60% herbaceous cover. Three months after a fire, in 2003, that herbaceous cover is right back to where it was. And then by 2004, you see an increase in the herbaceous cover up to 80%. This certainly enhances the brood habitat for grouse. 

For turkeys, one of the most important things for them is visibility. They like to be able to see and burning can help achieve that. It improves their brood cover. Of course they are a good re-nester. You don’t want to burn when a majority of the birds are nesting, and you can alter your timing of burning to get out of the peak-nesting season. But if there are a couple of nest burned in the specific area where you're working, you know, it shouldn't cause serious concern. Both early growing season and dormant season burning can be used to produce desirable results. Typically a 3-5 year fire return interval is used. It is very important to intersperse habitat. Right here is a picture of a site that was burned in February, and you can see it is sparse loblolly pine. And then about May you have, what I would consider, the absolute optimum wild turkey brooding cover. Nice open structure underneath with a good herbaceous plant canopy over this, you know, zone of about, you know, 6 inches or So where those poults are going to be traveling. Now, as we talk about turkeys, lets move into some of the forest management considerations in the southern Appalachians, in particular. In terms of habitats preferred, you’re liable to find them nesting anywhere, regardless of forest type or stand age. Non-brooding hens in the spring/summer typically use mesic stands, mature mesic stands, and logging roads, and openings more than other habitats. Again, visibility is good. Mast is typically presence within those stands. And of course some herbaceous foods and invertebrates are available within the logging roads and openings. During the fall or winter, wherever mast, particularly acorn and beechnuts are found that’s where they're going to be found in the southern Appalachians. They use stand that are in this pole stage, let's say 3-39 years old, very, very little. Of thousands of radiolocations we only had, literally, only a hand full of them, of turkeys, within this structure right here. Now, interestingly enough that is where the vast majority rough grouse locations are found. So this notion of increase turkey populations, you know, how many of ya'll have herd, you know,  "that we don’t have as many grouse now because we have more turkeys, and the turkeys are eaten them." I mean working in the mountains I hear that commonly. You get down off in the piedmont..."We don’t have as many quail. We have more turkeys. The turkeys are eaten them." Well of course right? No, it's all based on habitat. The forest overall, if you look at national forest across this entire region, it is maturing. It is maturing out of rough grouse habitat. So as you see an overall decline in the stage of forest structures that rough grouse would use, you’re seeing populations decline. And it's not because of wild turkeys. Most of the nests were in mature stands, but we did find plenty of nests in younger stands. A lot of those were very close to some of the logging roads. And 85% of nests were within 50 yards of some type of opening. It's very important for a hen to be able to get up off her nest and get to an area where she can disperse away, move somewhere else do her feeding, and you know she hasn't used the bathroom, literally, all day long. They will sit there on the nest and only get off the nest once or twice a day, and they don't like to leave any more scent around the nest than they can. And so we theorize that they like to have a place where they can get out and move away from the site fairly quickly. In terms of the herbaceous cover and the brooding cover for both turkeys and grouse, in different types of stands, obviously within the north and east facing aspects you're going to have a larger herbaceous component than you will along the south and west aspect. Not to say they won't use south to west aspect. They will, but again it is dependent upon the ground cover. And especially once you get up above about 4,000 feet, even though you may be on a south or western exposure you can still have a considerable herbaceous layer on that site. For grouse very important to have a good juxta position of food and cover through different stages of forest types and age classes. Young stands are used very frequently. Mature oak hickory stands especially for the acorns. Acorns are a critical, critical food source for rough grouse. The structure is also critical, in terms of their cover. And that’s why I talked about earlier with those two-ages systems providing both food and cover within the same stand. We consider this a major importance for rough grouse within the southern Appalachians. Riparian areas are very important for rough grouse. Stem densities along these sites are certainly a preferred structure. Birds tended to use closer to roads than random sites. Again, related to the food availability along some of the roads.  In the spring and summer, again, young stands, mature mesic stands, also used for brooding depending on the understory composition. Again, riparian areas closure to roads than random, and again, such as with wild turkey really showed no preference for nesting site. They may nest in one forest type versus another. May nest in mature stands. May nest in younger stands. Drumming sites tend to be on mature ridge tops with dense cover and they like using young stands, as you can see right here, with old dead logs...You know, for drumming...Obviously. And the males, obviously, like to drum up on these ridge tops sending their signal, if you will, down off below, down the slope and then where you have the hens hanging out and then they'll come up and meet the males around their drumming territory. Broods, again, its cover. Is this theme, are you hearing this over, and over, and over. Cover is of the up most importance. Food may attract wildlife but cover is what holds them. If you don't have quality cover you’re going to have higher mortality rates whether from exposure or predation. That’s all there is to it. Rough grouse broods use both mesic sites at lower elevations and mesic sites up on the higher elevations. Even though it might have been south or west facing. More mesic in terms of plant cover herbaceous communities on some of those sites than down lower where it would be drier. Canopy gaps whether natural or man-made are very important for brooding sites. And here you can see a natural gap that was used by broods in a thin stand that was used by broods, very regularly. And of course roads and openings were very important at least along the periphery and we will talk more about that in a little bit. So in terms of management prescriptions for rough grouse, it is essential that adequate early succession habitat is provided. And if you’re talking about northern hardwood stands you can get away with, lets say somewhere in the neighborhood of a 60 year rotation possibly, where rough grouse is a major consideration, a longer rotation for oak hickory. Even in two-aged systems less than 25 acres, not very large cuts for rough grouse. Obviously, you can't intersperse those as easily as you can smaller ones. Irregular shelter woods, is what we like for the oak hickory stands because you are putting the cover and the food within the same stand. One of the most important things that came out among the statistics was placing logging roads through the harvest areas not along the sites. This really helped increase the amount of use that these sites received by grouse. And we saw home ranges decrease, less than half of those in other water sheds where the logging roads were position along the edge of cuts versus through the harvest areas. So this is a really important consideration. Interspersion. Juxta position. Having everything they need in a relatively close proximity. Cutting down the area that they're using. Amount of travel that they have. Thin stands when needed. Connect riparian areas and ridges with harvest. So if birds are typically using down along a riparian areas and the males are up on the ridge top drumming, having harvest placed along the mid-slope is very important in putting these needed habitats close together and facilitating reproduction behavior, their movements during reproductive period. Don’t be afraid to manage riparian areas. Now I'm not suggesting that you go outside and not follow best management practices, but lets face it putting these 100, 200, 300 foot exclusion areas, especially among drainage areas that don’t even have water flowing year round, I mean, you’re excluding some of these areas in the southern Appalachians, 50% or more of the forest just by keeping forest management out of these areas. And that is not favorable for rough grouse at all, because these drainage areas are most productive and where grouse really like to hang out. So whether you go through with regeneration methods or not at least try to proactively use some thinning within those stands, or lets say for example, some group selection, single tree selection, something to increase some sunlight within these drainage areas to make them much more favorable for rough grouse. Managing the forest roads, sensibly. We will talk about that...and all of these things are simply increasing the amount of usable space across the forest because right not a lot of it essentially is not usable for them. 

For deer clear cutting as we've mentioned increases browse. Selection cuts may increase browse but it doesn’t last as long...excuse me it last longer because there is some overstory there to keep those regenerating stems from growing quickly out of reach for deer. On the Pisgah, we have seen in the past what land use practices do to deer populations. In the early 1900's, I mean look this is in the southern Appalachians, you see mountainsides completely denuded with no tree cover what's so ever. Is it any wonder that deer, whatever populations, all kinds of wildlife, where at all time lows during this time. Through the 1920's however we saw a flush in vegetation. We saw a lot of fires during that time, which helped keep vegetation in an earlier successional stage. By the 1930's regeneration was difficult in many mesic stands within the southern Appalachians because of high deer populations. By 1930-40's they were using deer out of the Pisgah to restore deer populations throughout the south. Most states received deer to stock their deer herds from the Pisgah. And by the 1960's, deer were becoming scarce. And now on many areas you won't find any more than 5-10 deer per sq. mile. On other areas particular where you get closer to houses, and once you get up into the central Appalachians its a different story where they have extremely high deer density. But down here in southern Appalachians we don’t have near the deer density that they do up north of here. In many areas the deer herds are exceeding carrying capacity. You can see the vegetation line right here. Below deer, looks like this has been fenced in for cattle it hasn't it's just this lot right here contains 80 deer per sq. mile. Over twice as many deer than this sites need. Obviously this is deteriorating habitat for other species. One thing that landowners can implement is some patch cuts. Right here within these woods there is nothing. There is only about 10 pounds of dry forage per acre for a deer to eat. Just walking right up through here about 100 yards in this opening put in a little patch cut. You can see now there is more food available. There is also more habitat available for birds and other species that would need this type of structure. Deer eat about 5-10 pounds of forage per day, or about 2 pounds of dry matter per day. Availability and preference dictate their diet. Look if they don’t have anything else to eat they're going to eat some foods that would surprise you. And we will talk some more about that later if you’re interested. I mention protein requirements earlier for optimum growth, among adults about 16%, and then for fawns and for lactating does that would be higher. They have various mineral requirements. During the fall and winter they need acorns, and in some areas where agriculture is predominant they also get good energy source from grains. Now, some of you may be interested in deer and I know a lot of landowners that you work with are interested in deer. And I want to go through a few slides that you might be able to use for food for thought when you're asked some questions about, "what I need to do?" Maybe, "what I need to plant for deer?" "What I need to do to manage this resource?" The first thing is controlling the property. Limiting trespassing. Forming landowner cooperatives to manage as much land as possible etc. Increasing the age structure. Don’t expect a yearling buck to produce large racks. The only way that’s going to happen is for the buck to get some age on him and larger racks will come about simply as a bi-product of age. Increasing the nutrition either through, shooting more does lowering the population to make more food available, or through increased habitat management. And don’t worry about genetics. There's simply nothing we can do about this. The vast majority of areas the genetic makeup is just fine, it's simple that white-tailed deer cannot express their genetic makeup until nutrition and age have been addressed. So I want to go through a few slides here to show some pictures a lot of people are thinking, you know, "we need to cut out all these small deer, you know, these short spikes, etc. because they are, you know, inferior." Well here are some questions for you to think about as we go through this. Here is a buck, these are all wild deer that have been ear tag either as fawns or as yearlings, and you know they have numbered ear tags so they can be identified. This buck is a yearling, a year and half old. Here he is at two and half, a small basket rack buck, then at three and half, then at four and half.  You can see that the vast majority of people out there would be very excited to hunt a deer like this. That started from this little spike. Wasn't that he was inferior. He was just young. Here is another one, a little spike. Here he is a little basket rack. Takes him about 3 years typically to catch up with a yearling that might have, you know, a little 4 or 6 point rack. Here he is at three and half. Here he is at four and half. There aren't very many hunters in western North Carolina that wouldn't like to shoot this deer. In fact the vast majority of them would have it mounted. And that’s what he started from. So think about that. Think about managing the herd versus, you know, some magic bullet that typically doesn't exist. 

For some songbirds critical consideration should be given to the vertical vegetation within the stand. Determines which species are present and which ones are abundant. All these species listed out here, wide-eyed vireos, Carolina wrens, winter wrens, black and white warblers, black throated blue warblers, etc. there is a whole list of them. This vertical structure is absolutely critical for them because they need that structure down low as well. Other species may need the structure up higher in the treetop. And here, this is pretty interesting and you look at this discriminant function analysis, where we have on the y-axis increasing basal area of pole trees down low, increasing basal area of big trees up high. Increasing canopy closure over here to the left, and increasing ground cover over here to the right. So essentially over here this is a field. Over here these are large mature trees. Ok? So where you would find these species such as, American redstarts, red-eyed vireos, other birds, etc. are over here closed canopy obligates. Those that tend towards a closed canopy gnatcatchers, cardinals, scarlet tanagers, eastern wood peewee, etc. Those that are centrally distributed. Those that tend toward an open canopy whether it be a towhee, and indigo bunting, a prairie warbler, etc, or an open canopy obligate, those that are primarily found in field type habitats. So what you can see is a fairly even distribution of species that go from closed canopy woods to open type habitats. Meaning all of these habitats are important for a diversity of wildlife species and you can see here how this all matches up with forest management. Whether you use something that is relatively unobtrusive like single tree management, thinning from below, group selection of larger tree, small clear cut, all the way clear cutting and burn, which would be the most intensive management. You see how these different species gilds follow the different forest management scenarios. Edge effect has gotten a lot of attention. It has both positive benefits and negative benefits for different species. For many songbirds you’re looking at negative benefit, in terms of possible nest predation and cowbird parasitism. Now, many birds need a certain amount of area of suitable habitat before you’re going to find viable populations. This is an important consideration. For example, and the most extreme example would be don’t expect to see grassland songbirds in the mountains of North Carolina, even if you have a 1-2 acre opening that has perfect habitat structure because all around it is essential non habitat. And so this area effect determines how many and which species you’re going to find. So for an optimal area size, you're looking at 3000+ hectares for an Acadian flycatcher. Now, if this is cut down to about 15 hectares you’re going to see a probability of 50% less of a viable population, not just necessarily that you would see one of those birds, but a viable population in this area. Now that's a very extreme example for an Acadian flycatcher. But you can see here for a vireo, 250 hectares to 20 hectares. So it's certainly something to think about in terms of whether it be edge effect or whether it be discontinued habitat through disturbance. 

For salamanders, we did some work looking at salamanders in the southern Appalachians and the main thing is the moisture gradient and the plant composition. You're not going to find as many of these on drier habitats as you would in moister environments. Especially the plethidons, which are essentially breathing through their skin because they are lung less. So here in stands that were recently harvested, 0-12 year old stands, you won't find as many as you would in mature stands. But the interesting thing that we found was that as many salamanders were found in these pole size stand that had already essentially re-colonized those stands, as were found in the mature stands. Here was the difference. North and east facing aspect there was greater than one salamander per sq. meter. And some studies have shown, particularly up on the Hubbard forest in the northeast, salamanders were only exceeded in terms of actual biomass by songbirds. So on some sites these animals can be very, very abundant. But even on the drier areas, south aspects, west aspects they were still you know what I would consider high numbers of salamanders. 

Now, black bears, something that gets more attention especially now that their population is increasing in a big way. Again, they are looking at food and cover as you might imagine. Look at all these different forest types right through here. Pick out the one that have the most mast bearing potential and those are the ones that you're going to see influencing their habitat use more than others. Hard mast especially important for black bears during the fall and winter, of course. And then their movements are strongly influenced by soft mast during the growing season. And in terms of forest management, right here you can see the number of stands with different age classes within a 270-meter radius, this work was done by Frank Van Monnan and Mike Pelton, at the University of Tennessee. And they looked at the home range of female black bears, and of course they have 35 years of black bear work that they have done. But in terms of forest management they look over a long data set and the influence of forest management on their home range size. And what they found was is that where there are more stages of forest cover in terms of various age classes, as you can see here, that influenced their habitat use strongly. And So the bottom line is where you have a wider variety of forest successional stages you can see smaller home ranges and less movement by black bears, primarily because of food requirements. And so management considerations: maintaining that oak component, using regeneration harvest and prescribed fire for both hard and soft mast consideration. Providing access to different stands of different ages. Protecting den trees, very important. It was very surprising to me to learn just how many black bears give birth in den trees as opposed to on the ground.    

Question: how large does the trees have to be?

Craig: I have to be honest with you I don't remember the exact diameter, but obviously they have to be large. And the cavity has to be large for the female to get in. But, some of this work in terms of their denning work was done in the Smokies and also on National Forest land but there are quite a number of those out there for them to use and they will go back to those trees in succeeding years. And of course the roads and openings as you can see here blackberries growing along the roads is very important in terms of influencing their movements. 
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