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Presenter
Presentation Notes
Hello, good afternoon, my name is Ellen Tatum Pimentel and today I will tell you a little about my thesis work which I did at Humboldt State University.
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Presenter
Presentation Notes
In this presentation I will introduce you to the study area and organisms, what I was investigating, how I did the investigating, and present some of my results and discuss the implications of those results.
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Presentation Notes
My study took place in the coastal dunes of Humboldt county, at the Lanphere Dunes Unit of the Humboldt Bay National Wildlife Refuge.



Lanphere DunesLanphere Dunes

Photo: A. Pickart
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These are some of the most pristine coastal dunes on the west coast.
As some of you may know, coastal dunes are some of the most threatened ecosystems in North America, and most dune systems on the Pacific Coast are fragmented and degraded due to development, recreation, and invasion by nonnative plants.
At Lanphere Dunes, most of the significant invaders have been largely removed, and managers are now focusing on more precise removals such as EAGs which are present over a significant portion of dunes. 




Silver Silver hairgrasshairgrass 
(Aira caryophyllea) (Aira caryophyllea) 

European European hairgrasshairgrass 
(Aira praecox)(Aira praecox)

Squirreltail fescue 
(Vulpia bromoides)Photos: G. Leppig & A. J. Pickart
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Presentation Notes
These are some of the exotic annual grasses we are concerned about. [name]
Native to Europe, unclear when first arrived here. Mostly remain small in stature on dunes, usu. 5-15 cm. 
Not as invasive elsewhere in CA, but they are a concern in Humboldt Co. Invading many microhabitats throughout Humboldt Bay dunes.




Propane Torch
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Presentation Notes
Research at Lanphere Dunes has shown that removal of these exotic annual grasses is most efficient and effective with a propane torch, in which the targeted grass species are incinerated with open flame. 



Leafcutter Bee 
(Megachile wheeleri)
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Presentation Notes
The other main component of my study are native bees. (The Humboldt Bay dunes have a rich bee fauna).
This is the Leafcutter bee, one of the most important native pollinators in the Humboldt Bay dunes. It is a very common solitary ground-nesting bee. It is also associated with many of the less common species of native ground-nesting bees. 

(see next slide)
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Called Leafcutter bee because it cuts pieces of dune goldenrod leaves [point out cut-outs] 
and pastes them together to create these nest cells, which are then provisioned with pollen and nectar and then a single egg is laid inside.
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The Leafcutter bee builds these nest cells in shallow tunnels in the sand which the female bee digs out. [Point to nest holes]
Leafcutter bees often nest in biotic soil crust, which is a sensitive association of mosses and lichens [point to moss and lichen]
Leafcutter bee nests are also strongly associated with Hairgrass, which are also invading the biotic soil crust. [point to EAG]



Fom Gordon 1984
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Presentation Notes
Here are some cross-sectional diagrams of nest tunnels and nest cells. 
The Leafcutter bee nests quite shallowly (generally from 4-10 cm).
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Looking at this general life cycle for a population of Leafcutter bees, you see here that the eggs are laid from June-Sept, then quickly develop into larvae during that active nesting period, and then quickly to prepupae, and that’s how they overwinter. They then transform into pupae around April and then to adults around the end of June when they begin to emerge and start nesting. 
As you can see, the developing bees are still in their nest cells in the ground during exotic annual grass removal treatments, which are most effective in April. 
There is concern that the intense heat from the propane torch could harm the developing bees and have a negative effect, (in other words, increased mortality), on the Leafcutter bee population.



The ConcernThe Concern

•• Bees nest in invaded areas.Bees nest in invaded areas.

•• Bees are important native pollinators.Bees are important native pollinators.

•• To restore a fully functioning ecosystem, To restore a fully functioning ecosystem, 
must maintain important native pollinators.must maintain important native pollinators.

•• Are we doing more harm than good?Are we doing more harm than good?

Presenter
Presentation Notes
So just to summarize the concern here is that some of our most common and important native bees are strongly associated with the invasive species we are removing.
Bees are essential to maintaining a fully functioning ecosystem, 
Flowering plants and bees have evolved close relationships and the native pollinators of endemic plants are often critical to their persistence.
We don’t want to eliminate an important native component of the system during removal of an invasive species. 




A Better Way?

The Radiant Heater

http://www.pesticide.org/radiant.html
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So could there be a better way?
Radiant heater is a newer tool used for weed removal.
Ceramic head reaches up to 1000 degrees C, killing the targeted weeds without the use of open flame, and promises to penetrate heat only 1 cm into the soil.
Recently, it has been suggested that a radiant heater may kill the grasses while having a lesser effect on the native bees, because of a low penetration of heat into the soil. 
While we don’t know the heat penetration of the propane torch, we guessed that is was probably fairly high.



Research Objective & HypothesisResearch Objective & Hypothesis

•• Compare the propane torch method to Compare the propane torch method to 
the radiant heater method in their effect the radiant heater method in their effect 
on Leafcutter bees.on Leafcutter bees.

•• Prediction: Propane torch will increase Prediction: Propane torch will increase 
mortality, radiant heater will not.mortality, radiant heater will not.
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So let’s test this theory, and try to measure Leafcutter bee mortality when treated with either a propane torch or a radiant heater. 




Methods
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Presentation Notes
I mapped active nesting sites in summer 2006 with a GPS unit and stakes placed at the entrance holes so I could relocate them.




Methods

15 1-m2 plots 
3 depths
9 nest cells per plot

Presenter
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Excavated nest cells after nesting period, buried in plots.
Plots scattered in suitable habitat but in areas I had not seen bees nesting last summer, so that I was fairly sure those 9 nests I buried in the plot were the only ones there. 
Nest cells buried at 2 cm, 5 cm, and 8 cm, natural range of nesting depth.
I covered the plots with an emergence cage.
Monitored emergence of adult bees throughout summer 2007.



Methods

Propane treatment
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Applied treatments in April, as we do for EAG removal. Treatment time approximately 2 minutes, amount of time needed to incinerate exotic annual grasses.
Propane torch with backpack tank. Incinerated grasses and most other veg. 



Methods

Radiant heat treatment
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Presentation Notes
Hover over or press down on exotic annual grasses with ceramic head until you hear them sizzle, same 2 min treatment time. Much more precise, can avoid native veg more easily.



Methods

Control
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Presentation Notes
And of course we had control plots. Buried bees but no treatments.



Methods

Temperature loggers 
to measure heat 
penetration
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We also buried temperature data loggers at the same depths as the nest cells and treated them with either the propane torch or the radiant heater in the same manner as the plots. The data loggers record temperature every minute so you can track any change in temperature due to heat treatment.
This was meant to determine the true heat penetration experienced by nest cells.



Results & Discussion

Low Emergence Rates (Mortality 75.8%)

Treatment
Total # of Nest Cells Total # Emerged 

Bees
Emergence Rate

Propane 45 12 26.7%

Heater 38 8 21.0%

Control 45 11 24.4%

Overall 128 31 24.2%

Presenter
Presentation Notes
Looking at some of our results, we see here emergence rates of plots compared across treatments.
First thing you notice is there is not much difference among the emergence rates, which I’ll talk more about in a minute.
The second thing I noticed was that these seem like really low emergence rates, though the natural emergence rate for Leafcutter bees is not known. 
They indicate a mortality of ~75%. Gordon (2006) found that mortality of Leafcutter bee nest cells in a similar situation was between 12% and 58% depending on the microhabitat. 
So this does seem like an unusually high mortality rate.



Results & Discussion
Plot # Treatment Total # Nest

Cells
Total # Emerged

Bees
Emergence

Rate

1 Propane 9 0 0%

2 Control 9 0 0%

3 Propane 9 2 22%

4 Propane 9 2 22%

5 Heater 9 3 33%

6 Control 9 2 22%

7 Heater 9 2 22%

8 Heater 9 1 11%

9 Control 9 1 11%

10 Propane 9 2 22%

11 Heater 9 1 11%

12 Propane 9 6 67%

13 Control 9 4 44%

14 Control 9 4 44%

15 Heater 2 1 50%

Mean = 25.6% Standard deviation = 19.0

Presenter
Presentation Notes
When you look at the plots, you see that there was a high variance among plots, ranging from 0% to 67%. 
No clear trend among propane vs. heater vs. control plots. (e.g. Highest emergence rate in propane plot.)



Results & Discussion

Emerged Not Emerged
Propane 12 33

Heater 8 30

Control 11 34

Χ2 = 0.355724
d.f. = 2

p-value = 0.8371

No Treatment Effect

Presenter
Presentation Notes
While it unclear why this experiment yielded such low emergence rates, it is clear that the emergence rate of the plots did not differ very much among control and treatment plots. Contingency analysis showed that neither thermal treatment had any impact on emergence. 



Results & Discussion
Temperature Loggers
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Looking at the temperature data, we see some indications why there was no treatment effect.
These are averages of all the data loggers buried at each depth for each treatment. Error bars not shown but very low variance in this data so averages are representative.
The first thing you notice is that the heat increases are basically the same for the propane torch and the radiant heater, although the radiant heater temperatures are a little lower. It was surprising that the radiant heater showed very similar heat increases to the propane torch, even down to 8 cm.
The highest heat increase is in the 2 cm loggers, which show an increase of 9-12 degrees F. While this is a fairly high heat increase, the highest temperature reached by a single logger was 86 degrees F (these are averages). Other species of Leafcutter bee are known to tolerate temperatures up to 117.5° F with no increase in mortality. 
So this doesn’t seem to indicate very harsh conditions due to the treatments.
This may explain why we didn’t see any heat treatment effect in our emergence rates.



ConclusionsConclusions

Photo: A. Pickart

••Good news for Lanphere DunesGood news for Lanphere Dunes

••Holistic ecosystem managementHolistic ecosystem management

Presenter
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This is great news for land managers who are working to restore coastal dunes. 
They may continue to use their most efficient and effective method of exotic annual grass removal, the propane torch, without worrying about a negative effect on native ground-nesting bees. 
I think this kind of study is important because as restorationists we should consider the effect of invasive plant management on other important native components of our system, and I would advocate especially for native pollinators, which are essential for maintaining the native plant populations. 
And everyone is here at this conference because they are working on invasive plant management, but I think many of us here pull weeds not just for the sake of pulling weeds, but because we want to restore these ecosystems that we think need to be preserved and protected for future generations.
So if our goal is to restore a fully functioning ecosystem we need to consider our management actions in a whole-ecosystem context, and think about how what we’re doing affects all important native components of the system.
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Thank you to my thesis committee for all their guidance.
Thank you to my volunteers for their field help.
Thank you to Andrea and Patti for their wisdom and inspiration.
Thank you to the HSU Biology Dept. for the master grant which funded materials.
Thank you to my husband for general support and even help with field work.
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