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NEXT LIHS MEETING DATE ς JUNE 14th, 2009 
 

1st Annual LIHS Auction 
See Page 2 for additional info 

Date: June 14th, 2009 
Time: 1:00 pm to 4:00 pm 
Location: Farmingdale University - Conference Center 
 

Park in Student Lot #3 and walk to the Conference Center 
Meetings are in the Conference Center (Bldg. 76) 

SUNY-Farmingdale Campus Map ( Conference Center ) 
http://www.lihs.org/files/FSUNY_MAP.jpg 

 
Questions: contact Rich Meyer at: Gojiira@Optonline.net or Call: ( 631 ) 884-5447 ( leave a message ) 
 
 

VOLUNTEERS Needed 
LI Herp Day Exhibition ~ June 7th 

 

Place: Cold Spring Harbor Fish Hatchery & Aquarium  
Date: June 7, 2009 
Time:  1pm-5pm ( set-up time 12:00 PM ) 
Directions: http://www.cshfha.org/directions.html ( 1660 Route 25A, Cold Spring Harbor, NY  11724 ) 
Tel:  516-692-6768 
 

This is an OUTDOOR EXHIBITION ( weather permitting ). Bring your favorite herp. Pack a picnic lunch, 
bring a camera, and a comfortable folding chair ( if you wish ς otherwise the hatchery provides tables 
and chairs ). Don't forget to check out the Hatchery's Herps on display!  
 

Need info contact Rich Meyer at: Gojiira@Optonline.net; call: ( 631 ) 884-5447 ( leave a message )  

Support the LIHS 
JOIN or RENEW  

NOW 
Membership 
Only $25.00 

 

http://www.lihs.org/files/meetingplace.htm
http://www.lihs.org/files/FSUNY_MAP.jpg
mailto:Gojiira@Optonline.net
http://www.cshfha.org/directions.html
mailto:Gojiira@Optonline.net


 LIHS Herpetofauna Journal ~ May 2009 ~ Volume 19, Issue 2 ~ www.LIHS.org Page 2 

~ June 14th, 2009 ~ 
ALL are WELCOME and Encouraged to ATTEND 

Bring your NEW and GENTLY USED items 
( Herp and/or Non-Herp Related ) 

to the 

1st Annual LIHS Auction 
 

Time: 1:00 to 4:00 PM 
Location: Farmingdale State University - Conference Center 

 

You can do either a 

STRAIGHT UP ITEM DONATION  
( ALL proceeds benefit the society ) 

or a 50/50  
( Proceeds are split between equally between the seller and society ) 

 
 

Make yourself a few $$$$ and benefit the LIHS 
 

! άWWWIIINNN,,,   WWWIIINNN,,,   SSSIIITTTUUUAAATTTIIIOOONNN   fffooorrr   AAALLLLLLέ 

 

LIHS Executive Board 2008 / 2009 
 

President:    Vin Russo 
Vice-President:   John Heiser 
2nd Vice-President:   Kirk Peters 
Secretary:    Ed Bennett 
Sergeant-at-Arms:   Mike Russo 
Treasurer:    Rich Hume 
Programs Coordinator:  Rich Meyer, Jr 
Herpetofauna Editor:  Rich Meyer, Jr 
 

 

Contact the LIHS 
 

Web:         www.LIHS.org 
 
E-mail:       info@LIHS.org 
 
Tel:             ( 631 ) 884-5447 
 
Mail:           476 North Ontario Avenue 
             Lindenhurst, New York 11757-3909 
 

http://www.lihs.org/files/meetingplace.htm
http://www.lihs.org/
mailto:info@LIHS.org
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Hi All, 

Hopefully, you all received the last issue of the journal ( April 2009 ). Due to a lack of original material, I 

had to resort to articles that were either provided to me ( by members ) or that I collected over the last 

year for this issue. To those of you who submitted material ς THANK YOU. Hopefully, in the future we 

will be able to feature more original material. I will also reprint material from EXCHANGE journals. 

Please send me articles ( original or reprints ), tips, blurbs, photos ( especially your own ), cartoons, 

original drawings, etc. When submitting any material, please document it for me. This is important so 

that I can give proper credit where it is due. For reprinted material, please provide article title ( if appli-

cable ), publisher ( with electronic media, please include the URL ), date and your name. When possi-

ble, please submit photos that might be included within an article ( including any captions ). For your 

own photos, please caption and include your name, date, and any other information that might be per-

tinent to our readers. I will also accept HERP CLASSIFIEDs and include as space permits. 

I have tried to UNDERLINE and HIGHLIGHT related LINKS in RED, BLUE or PURPLE. Let me know how 

these LINKS are working for you. 

You can submit articles, questions, or suggestions to me ( Rich Meyer, Jr ) at < Gojiira@Optonline.net > 

Ric h Meyer, Jr 
LIHS Editor 

 

JOINING the LIHS or RENEWING an LIHS Membership 

You can JOIN the LIHS or RENEW an LIHS Membership in several manners. Join or Renew at a meeting 

or LIHS Event or MAIL your completed LIHS MEMBERSHIP APPLICATION with $25.00 payment ( cash [ 

meetings only ], check or money order ) made to the LIHS. Not sure if your RENEWAL is due?? Email 

me at < Gojiira@Optonline.net > 

Print out an LIHS membership application from our website at http://www.lihs.org/files/member.htm 

ƻǊ ά/[L/Yέ ƻƴ LIHS MEMBERSHIP APPLICATION . Fill it out and bring to a meeting or mail it to:  

LIHS 
476 North Ontario Avenue 
Lindenhurst, New York  11757-3909  
 

As ALL LIHS JOURNALS will now be sent electronically, so, PLEASE 
make sure to include an EMAIL ADDRESS with your LIHS Member-
ship /  Renewal Application  

mailto:Gojiira@Optonline.net
mailto:Gojiira@Optonline.net
http://www.lihs.org/files/member.htm
http://www.lihs.org/files/member.htm
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Long Island Herpetological Society, Inc. 
A NYS Registered 

Non-Profit Organization 
Profits benefit L.I.H.S. Supported Programs including 

Educational Programs & Environmental Causes 

20th Annual LIHS 

 

 
 

Reptile & Amphibian Expo 
October 17

th
, 2009 ( Saturday ) 

Roosevelt Hall ~ Farmingdale State College 
Farmingdale, New York 

( Located on ROUTE 110, Melville Road ENTRANCE ) 

10:00 AM - 4:00 PM 
Live Reptiles, Equipment, Books, Caging on Sale 

LIHS Judged Reptile/Amphibian Show - Trophies, Ribbons 

( Call for INFO to ENTER SHOW - see Box Below ) 

 

 

 

 

 

 
 

Equipment 
Reptiles & Amphibians 

On Sale 

For additional information regarding: 
 

¶ The LIHS EXPO / VENDOR TABLE 

¶ Entering the LIHS R/A SHOW 

¶ The LIHS 
 

¶ TEL: ( 631 ) 884-5447 

¶ Web: www.LIHS.org 
¶ Email: Gojiira@Optonline.net  

ADMISSION 
 Adults.................................  $6.00 
 Children & Seniors.............  $4.00 
 LIHS Members...................  $3.00 * 
 Children under 5.................  FREE 
 C{/ {ǘǳŘŜƴǘǎΧΧΧΧΧΧΧΧΦ   $3.00 * 
 C{/ CŀŎǳƭǘȅΧΧΧΧΧΧΧΧΧΦΦ $3.00 * 
 

ϝ aǳǎǘ ōŜ ŀ ά/ǳǊǊŜƴǘέ [LI{ aŜƳōŜǊ 
 ϝ aǳǎǘ ƘŀǾŜ ά/ǳǊǊŜƴǘέ {ǘǳŘŜƴǘκCŀŎǳƭǘȅ LΦ5Φ 
 

 

 

Free Advice 
Husbandry 

Feeding 
Lighting 
Heating 

 

http://www.lihs.org/
mailto:Gojiira@Optonline.net
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HR 669 - Nonnative Wildlife Invasion Prevention Act 
An Open letter from Bill Brant of the Gourmet Rodent 

 
 
April 30, 2009  
 
Hello Fellow Herpers,  
 

In recent days there have been many comments on topics related to HR669, so I decided to 
make a few of my own. If you care to, please forward this letter on to others as food for thought. My 
name is Bill Brant, and my wife and I own The Gourmet Rodent. I have been on the board of directors 
for the Pet Industry Joint Advisory Council (PIJAC) since March, 2003. I have also represented the Rep-
tile Industry in Florida on the Animal Industry Technical Council (AITC), an advisory council to the 
Commissioner of Agriculture for the state of Florida.  
 

In recent months our industry has been involved in several high profile pieces of federal legisla-
tion, HR669 and S373. HR669 has gotten more attention in recent months because it just came before 
the House Subcommittee on Insular Affairs, Oceans and Wildlife, but make no mistake, S373 as well as 
other issues threaten our emerging industry.  
 

I have been encouraged by the outpouring of responses that preceded the hearing on HR669, 
however I have been saddened and somewhat confused by the responses I have seen on several of the 
forums by the leadership in the industry.  
 

My confusion is because many posts indicate that HR669 is dead in the water. To my know-
ledge, that is not the case. At the end of the hearing, Rep. Bordallo stated that there would be a ten 
day comment period. I have seen nothing official that states anything other than the bill is still in 
progress, ( 
http://resourcescommittee.house.gov/index.php?option=com_jcalpro&Itemid=60&extmode=view&ex
tid=246 ). 
 

Even if it is going to undergo a significant revision, or a re-write, I believe our industry should of-
fer to help come to a reasonable compromise, rather than dig our heels in and take the position of no 
compromise. If we do that, we may find out that we are in the minority, and get out voted. I also think 
it is unwise to prematurely claim victory at this point in time. We may have gotten their attention, and 
ŜŀǊƴŜŘ ǘƘŜƛǊ ǊŜǎǇŜŎǘ ŦƻǊ ƘŀǾƛƴƎ ƎŀǊƴŜǊŜŘ ǎƻ ƳǳŎƘ ƎǊŀǎǎǊƻƻǘǎ ǎǳǇǇƻǊǘΣ ƘƻǿŜǾŜǊ ǘƻ άŎǊƻǿέ ŀōƻǳǘ ǾƛŎǘƻǊȅ 
prematurely could cause them to take a more unyielding position when it comes down to the com-
promises they are willing to concede to. 
 

I am saddened by the misinformation that is abundant in recent posts on forums. Especially 
when it comes to the intent and impact of the National Reptile Improvement Plan (NRIP). To under-
stand its intent, you need to understand its inception. It camŜ ŀōƻǳǘ ŀǎ ŀ ǊŜǎǳƭǘ ƻŦ ǘƘŜ ά¢ƛŎƪ {ȅƳǇo-

http://resourcescommittee.house.gov/index.php?option=com_jcalpro&Itemid=60&extmode=view&extid=246
http://resourcescommittee.house.gov/index.php?option=com_jcalpro&Itemid=60&extmode=view&extid=246


 LIHS Herpetofauna Journal ~ May 2009 ~ Volume 19, Issue 2 ~ www.LIHS.org Page 6 

ǎƛǳƳέ ƘŜƭŘ ƛƴ Wǳƭȅ нллл ƛƴ ¢ŀƭƭŀƘŀǎǎŜŜΣ C[Φ ¢ƘŜ ¢ƛŎƪ ƳŜŜǘƛƴƎ ŎŀƳŜ ŀōƻǳǘ ōŜŎŀǳǎŜ ǊŜƎǳƭŀǘƻǊǎ ƛƴ ǘƘŜ Cƭƻr-
ƛŘŀ 5ŜǇŀǊǘƳŜƴǘ ƻŦ !ƎǊƛŎǳƭǘǳǊŜ ŀƴŘ ǘƘŜ ¦{ 5ŜǇŀǊǘƳŜƴǘ ƻŦ !ƎǊƛŎǳƭǘǳǊŜ ǿŜǊŜ ǊŜǎǇƻƴŘƛƴƎ ǘƻ ǘƘŜ άIŜŀǊt-
ǿŀǘŜǊ {ŎŀǊŜέ ƻŦ мффф. Ticks carrying the bacterium that causes Heartwater Disease, a very fatal disease 
for ruminant animals such as cattle, sheep and deer, were found on imported Leopard Tortoises. At the 
time, FDOACS and USDA had no idea who the reptile industry was, so they sponsored the symposium 
to see who would show up.  
 

PIJAC and many concerned herpers showed up to try to limit the action of USDA and FDOACS to 
just the reptiles that could be carrying the vector ticks. It became apparent at the symposium that our 
industry would need Best Management Practices and Standard Operating Procedures in order to have 
credibility in the eyes of our regulators. That is the reason why NRIP was drafted, not to create an elite 
group of larger reptile dealers and breeders. It took three years, and was open to anyone who showed 
an interest in participating in the process. We welcomed all the help we could get.  
 

In June 2008, we convened a group of interested herpers at the PIJAC office in Washington, DC 
to review the NRIP document for potential amendments. One of the topics we addressed was making 
the program more user friendly for smaller reptile breeders of all types, sizes and descriptions. Most 
ƛƳǇƻǊǘŀƴǘƭȅΣ L ǿŀƴǘ ǘƻ ŜƳǇƘŀǎƛȊŜ ǘƘŀǘ ƛǘ ƛǎ tLW!/Ωǎ ŘŜǎƛǊŜ ǘƻ ƘŀǾŜ bwLt ōŜ ŀ ǾƻƭǳƴǘŀǊȅ ǇǊƻgram. I think it 
ƛǎ ƛƴǘŜǊŜǎǘƛƴƎ ǘƻ ǎŜŜ ǘƘŜ ǎƛƳƛƭŀǊƛǘȅ ōŜǘǿŜŜƴ ǘƘŜ άŎƻŘŜ ƻŦ ŜǘƘƛŎǎέ ƻŦ b/!wY όǘƘŜ ǇǊŜŎǳǊǎƻǊ ƻŦ ¦{!wYύ Σ 
and the NRIP program. Please take time to check them out.( http://www.ncark.org/ethics.php ) ( 
http://pijac.org/projects/project.asp?p=28 ).  
 

A final reason why I am saddened is the seeming rivalry between USARK and PIJAC. I suspect 
that this is the result of one being a forty year old organization, and the other being a one year old or-
ganization. I am a member of both organizations, and urge you to do the same. They both have some-
thing to add to our common cause. USARK is young and reptile specific. PIJAC is seasoned and has been 
ǘƘŜ άƎƻ ǘƻέ ǊŜǎƻǳǊŎŜ ŦƻǊ ǊŜƎǳƭŀǘƻǊǎ ŀƴŘ ƭŜƎƛǎƭŀǘƻǊǎ ŦƻǊ ŘŜŎŀŘŜǎΦ !ǎ ŦŀǊ ŀǎ L Ŏŀƴ ǘŜƭƭΣ ǘƘŜ ŘŜǎƛǊŜŘ ƻǳǘŎƻƳŜ 
of both organizations is to have a workable set of regulations that enable people to pursue their pas-
sion for reptiles while providing protection for the environment, public health and safeguards for 
ǇŜƻǇƭŜ ƛƴ ƻǳǊ ŎƻƳƳǳƴƛǘƛŜǎ ǘƘŀǘ ŘƻƴΩǘ ǎƘŀǊŜ ƻǳǊ ŜƴǘƘǳǎƛŀǎƳ ŦƻǊ ǊŜǇǘƛƭŜǎΦ ό tLW!/Ωǎ Ǉƻǎƛǘƛƻƴ ƻƴ Iwссф ƛǎ 
included here: http://pijac.org/governmentaffairs/hr669forum.asp ) I think our interests would be bet-
ter served if we focused on solving the legislative challenges we all face in a unified manner. Please 
consider what I have said. I look forward to seeing many of you at the Daytona Expo, or the NARBC 
shows that I attend. 
 
Sincerely,  
 
Bill Brant  
The Gourmet Rodent  

  

http://www.ncark.org/ethics.php
http://pijac.org/projects/project.asp?p=28
http://pijac.org/governmentaffairs/hr669forum.asp
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PIJAC Update on HR 669 
Nonnative Wildlife Invasion Prevention Act ς HR 669 

 
Updated April 29, 2009. Please see below for additional updates. 
 
HR 669 ς Current situation ς HR 669 is still in its early stages and PIJAC has in no way ever insinuated 
that HR 669 is "dead". It is clear that Committee members from both sides of the aisle heard from the 
pet-owning public about their concerns with this bill. PIJAC will continue working with members of the 
Committee and their staff, the Executive Branch, and other stakeholders to ensure the process 
proceeds in a transparent, inclusive, and strategic manner. 
 
HR 669 as ǿǊƛǘǘŜƴ Ŏƻƴǘŀƛƴǎ Ƴŀƴȅ ƻŦ ǘƘŜ ǇǊƻōƭŜƳŀǘƛŎ ǇǊƻǾƛǎƛƻƴǎ ŦƻǳƴŘ ƛƴ ƭŀǎǘ ȅŜŀǊΩǎ ōƛƭƭΣ Ǉƭǳǎ ŜǾŜƴ ƳƻǊŜ 
restrictive provisions.  
 
PIJAC's Position: 
 

¶ We support development of a strategic, risk-based process to prevent the introduction of inva-
sive species (harmful nonnative species) into the US. 

 

¶ We do not support the current drafting of HR 669. The bill fails to be strategic in that it does not 
adequately take socio-economic issues and risk management options into account, requires 
funds and staffing not currently available to the US Fish and Wildlife Service, would have a sub-
stantial economic impact on the pet and other industries, and could result in the mass release 
and/or euthanasia of pets. 

 

¶ We believe that a constructive risk-based process could be developed and implemented in a 
timely manner. We need a process that strategically takes into account scientific, socio-
economic, animal welfare, resource management, and human and institutional issues. 

 

¶ We the pet industry are eager/willing to work with you (Congress) to craft such legislation. 
 
As expected, there has been strong reaction to the introduction of HR 669; PIJAC is working to quell 
any panic until specific and unified action needed. In the mean time, please note: 
PIJAC has been working this issue since well before HR 669 was introduced and has been tracking this 
process for almost one year. 
 

¶ PIJAC has been meeting with House of Representatives staff responsible for managing this 
process, and specifically working on HR 669. 

 

¶ PIJAC has been meeting with senior US Fish and Wildlife Service officials responsible for policy 
as well as implementation of the invasive species laws. 

http://pijac.org/governmentaffairs/hr669forum.asp#Updates
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¶ PIJAC has created a Coalition involving trade associations and others representing a wide varie-
ty of potentially affected industries (i.e. pet industry, food aquaculture, zoos/aquariums, and 
game ranches). 

 

¶ The Coalition is critically analyzing the bill; developing messaging points; and planning to devel-
op a policy position paper. 

 

¶ People need to remain calm throughout the process and to recognize that this is only the be-
ginning of a long process. 

 

¶ IT IS PARAMOUNT THAT ALL SEGMENTS OF THE PET INDUSTRY ARE PERCEIVED AS HIGHLY 
PROFESSIONAL THROUGHOUT THE COURSE OF THIS PROCESS. IF PERCEIVED OTHERWISE, WE 
WILL LOSE OUR CREDIBILITY AND WITHOUT OUR CREDIBILITY, OUR COLLECTIVE AND 
INDIVIDUAL VOICES WILL HAVE LITTLE TO NO IMPACT. 

 

¶ Petitions are nowhere as effective as well crafted letters addressing key points in the legisla-
tion. Please wait until more information is posted here on the PIJAC HR 669 Forum. 

 
UPDATES **Updated 4/29/09**   
 
A hearing for HR 669, the Nonnative Wildlife Invasion Prevention Act, was held in front of the House 
Subcommittee on Insular Affairs, Oceans and Wildlife on Thursday, April 23. Marshall Meyers, PIJAC's 
CEO and General Counsel, representing pet owners and the pet industry, testified against the bill in its 
current form, explaining why, if passed, it could have devastating affects on pet owners, and the pet 
industry. 
 
Information related to HR 669: 
 

¶ CLICK HERE to read PIJAC's written testimony submitted to the Committee. 
 

¶ CLICK HERE to go to the Subcommittee's information page about the hearing (including arc-
hived video, list of witnesses, and all submitted testimony). 

 

¶ CLICK HERE to read the full text of HR 669. 
 

¶ CLICK HERE to see a list of members of the US House Committee on Natural Resources Sub-
committee on Insular Affairs, Oceans & Wildlife 

 

¶ PIJAC thanks pet owners, hobbyists, and others who care. (Click to read. REVISED April 29, 
2009) 

 
Please also visit: 

http://pijac.org/_documents/hr669testimony.pdf
http://resourcescommittee.house.gov/index.php?option=com_jcalpro&Itemid=60&extmode=view&extid=246
http://pijac.org/_documents/us_h_669_1.pdf
http://pijac.org/_documents/us_nat_res_sub.pdf
http://pijac.org/_documents/hr669tyrev29apr.pdf
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ü No HR 669.com 
ü ReptileChannel.com 
ü Stop669.org 
ü PetHobbyist.com 

 
Additional Information: 
 
Please CLICK HERE to read PIJAC's 2008 testimony opposing HR 6311 in front of the House Natural 
Resources Subcommittee on Fisheries, Wildlife, and Oceans. 
 
Please CLICK HERE for more information on the pet industry's historical position regarding non-
native wildlife in the pet trade. 
 

Downloaded from the PIJAC website: http://www.pijac.org/go vernmentaffairs/hr669forum.asp 
April 29, 2009 

 

About PIJAC  
 

PIJAC's Mission 
PIJAC promotes responsible pet ownership and animal welfare, fosters environmental stewardship, 
and ensures the availability of pets. It is a nonprofit, service-oriented organization comprised of Mem-
bers who care about pets and the pet industry. 
 

Do you know PIJAC? 
For 40 years, PIJAC has been protecting pets and the pet industry. Companion animals are the back-
ōƻƴŜ ƻŦ ƻǳǊ ƛƴŘǳǎǘǊȅΣ ŀƴŘ ƪŜŜǇƛƴƎ ǇŜǘǎ ŀǾŀƛƭŀōƭŜ ƛǎ tLW!/Ωǎ ǘƻǇ ǇǊƛƻǊƛty.  
 

Did you know? 

» PIJAC is a recognized information source for regulators, legislators, and the press.  
 

» PIJAC serves on a number of key international committees dealing with humane transport, en-
dangered/threatened species and a wide variety of other animal issues. 

 

» PIJAC serves on numerous federal and state task forces and study groups to review issues, de-
velop policy positions and explore how industry can best be served by government. 

 

» PIJAC spends significant time working on wildlife (i.e. fish, birds, reptiles) issues. 
 
JOIN NOW! Become a PIJAC member, and help us defend pets, pet ownership and the pet industry. 

http://www.nohr669.com/dosomething.htm
http://www.reptilechannel.com/
http://www.stop669.org/
http://www.pethobbyist.com/
http://pijac.org/_documents/us_hr_6311_mm_testimony.pdf
http://pijac.org/_documents/us_sb_1578_aquatic_nuisance_species.pdf
http://www.pijac.org/governmentaffairs/hr669forum.asp
http://www.pijac.org/membership/
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( LIHS Editor note: The article that followsΣ άHow the snake got its fangsέ ǘƘŀǘ ŦƻƭƭƻǿǎΣ ƛǎ a synopsis 
based on the ŀǊǘƛŎƭŜΣ άEvolutionary origin and development of snake fangsέΣ which originally appeared 
in the July 2008 issue of NATURE. ) 
 

Nature 454, 630-633 (31 July 2008) | doi:10.1038/nature07178; Received 2 November 2007; Accepted 
19 June 2008 

ABSTRACT: Evolutionary origin and development of snake fangs 

 
Freek J. Vonk1, Jeroen F. Admiraal1, Kate Jackson2, Ram Reshef3, Merijn A. G. de Bakker1, Kim Vander-
schoot1, Iris van den Berge1, Marit van Atten1, Erik Burgerhout1, Andrew Beck4, Peter J. Mirtschin4,5, Ela-
zar Kochva6, Frans Witte1, Bryan G. Fry7, Anthony E. Woods4 & Michael K. Richardson1 
 

1. Institute of Biology, Leiden University, Kaiserstraat 63, PO Box 9516, 2300 RA, Leiden, The 
Netherlands  

2. Department of Biology, Whitman College, Walla Walla, Washington 99362, USA  
3. Faculty of Biology, Technion - Israel Institute of Technology, Haifa 32000, Israel  
4. Sansom Institute, School of Pharmacy and Medical Sciences, University of South Australia, Ade-

laide, South Australia 5000, Australia  
5. Venom Supplies Pty Ltd, Tanunda, South Australia 5352, Australia  
6. Department of Zoology, Tel Aviv University, Tel Aviv 69978, Israel  
7. Department of Biochemistry & Molecular Biology, Bio21 Institute, University of Melbourne, 

Parkville, Victoria 3010, Australia 
 
Correspondence to: Michael K. Richardson1 Correspondence and requests for materials should be ad-
dressed to M.K.R. ( Email: m.k.richardson@biology.leidenuniv.nl ). 
 
Many advanced snakes use fangsτspecialized teeth associated with a venom gland1, 2τto introduce 
venom into prey or attacker. Various front- and rear-fanged groups are recognized, according to 
whether their fangs are positioned anterior (for example cobras and vipers) or posterior (for exam-
ple grass snakes) in the upper jaw3, 4, 5. A fundamental controversy in snake evolution is whether or 
not front and rear fangs share the same evolutionary and developmental origin3, 4, 5, 6, 7, 8, 9. Resolving 
this controversy could identify a major evolutionary transition underlying the massive radiation of 
advanced snakes, and the associated developmental events. Here we examine this issue by visualiz-
ing the tooth-forming epithelium in the upper jaw of 96 snake embryos, covering eight species. We 
use the sonic hedgehog gene as a marker10, 11, 12, 13, and three-dimensionally reconstruct the devel-
opment in 41 of the embryos. We show that front fangs develop from the posterior end of the upper 
jaw, and are strikingly similar in morphogenesis to rear fangs. This is consistent with their being ho-
mologous. In front-fanged snakes, the anterior part of the upper jaw lacks sonic hedgehog expres-
sion, and ontogenetic allometry displaces the fang from its posterior developmental origin to its 
adult front positionτconsistent with an ancestral posterior position of the front fang. In rear-fanged 
snakes, the fangs develop from an independent posterior dental lamina and retain their posterior 
position. In light of our findings, we put forward a new model for the evolution of snake fangs: a 
posterior subregion of the tooth-forming epithelium became developmentally uncoupled from the 

http://www.nature.com/nature/journal/v454/n7204/full/nature07178.html#a1
http://www.nature.com/nature/journal/v454/n7204/full/nature07178.html#a1
http://www.nature.com/nature/journal/v454/n7204/full/nature07178.html#a2
http://www.nature.com/nature/journal/v454/n7204/full/nature07178.html#a3
http://www.nature.com/nature/journal/v454/n7204/full/nature07178.html#a1
http://www.nature.com/nature/journal/v454/n7204/full/nature07178.html#a1
http://www.nature.com/nature/journal/v454/n7204/full/nature07178.html#a1
http://www.nature.com/nature/journal/v454/n7204/full/nature07178.html#a1
http://www.nature.com/nature/journal/v454/n7204/full/nature07178.html#a1
http://www.nature.com/nature/journal/v454/n7204/full/nature07178.html#a4
http://www.nature.com/nature/journal/v454/n7204/full/nature07178.html#a4
http://www.nature.com/nature/journal/v454/n7204/full/nature07178.html#a5
http://www.nature.com/nature/journal/v454/n7204/full/nature07178.html#a6
http://www.nature.com/nature/journal/v454/n7204/full/nature07178.html#a1
http://www.nature.com/nature/journal/v454/n7204/full/nature07178.html#a7
http://www.nature.com/nature/journal/v454/n7204/full/nature07178.html#a4
http://www.nature.com/nature/journal/v454/n7204/full/nature07178.html#a1
http://www.nature.com/nature/journal/v454/n7204/full/nature07178.html#a1
mailto:m.k.richardson@biology.leidenuniv.nl
http://www.nature.com/nature/journal/v454/n7204/full/nature07178.html#B1
http://www.nature.com/nature/journal/v454/n7204/full/nature07178.html#B1
http://www.nature.com/nature/journal/v454/n7204/full/nature07178.html#B1
http://www.nature.com/nature/journal/v454/n7204/full/nature07178.html#B3
http://www.nature.com/nature/journal/v454/n7204/full/nature07178.html#B3
http://www.nature.com/nature/journal/v454/n7204/full/nature07178.html#B3
http://www.nature.com/nature/journal/v454/n7204/full/nature07178.html#B3
http://www.nature.com/nature/journal/v454/n7204/full/nature07178.html#B5
http://www.nature.com/nature/journal/v454/n7204/full/nature07178.html#B3
http://www.nature.com/nature/journal/v454/n7204/full/nature07178.html#B3
http://www.nature.com/nature/journal/v454/n7204/full/nature07178.html#B3
http://www.nature.com/nature/journal/v454/n7204/full/nature07178.html#B3
http://www.nature.com/nature/journal/v454/n7204/full/nature07178.html#B5
http://www.nature.com/nature/journal/v454/n7204/full/nature07178.html#B5
http://www.nature.com/nature/journal/v454/n7204/full/nature07178.html#B5
http://www.nature.com/nature/journal/v454/n7204/full/nature07178.html#B7
http://www.nature.com/nature/journal/v454/n7204/full/nature07178.html#B7
http://www.nature.com/nature/journal/v454/n7204/full/nature07178.html#B7
http://www.nature.com/nature/journal/v454/n7204/full/nature07178.html#B9
http://www.nature.com/nature/journal/v454/n7204/full/nature07178.html#B10
http://www.nature.com/nature/journal/v454/n7204/full/nature07178.html#B10
http://www.nature.com/nature/journal/v454/n7204/full/nature07178.html#B10
http://www.nature.com/nature/journal/v454/n7204/full/nature07178.html#B10
http://www.nature.com/nature/journal/v454/n7204/full/nature07178.html#B12
http://www.nature.com/nature/journal/v454/n7204/full/nature07178.html#B12
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YOUNG CLUES. 
By observing gene activity in snake embryos, 
a team revealed that, on the evolutionary 
tree, fangs sprang from one source. Pictured 
is the 18-day-old embryo of an African night 
adder. 

Photo - F. Vonk and M. Richardson 

remaining dentition, which allowed the posterior teeth to evolve independently and in close associa-
tion with the venom gland, becoming highly modified in different lineages. This developmental 
event could have facilitated the massive radiation of advanced snakes in the Cenozoic era, resulting 
in the spectacular diversity of snakes seen today6, 14, 15. 
 

Abstract reprinted from Nature 454, 630-633 (31 July 2008) 
http://www.nature.com/nature/journal/v454/n7204/full/nature07178.html#B14  

 

How the Snake Got Its Fangs 
It likely all started when the back of the mouth left the front 

By Amy Maxmen 

 

άIƻǿΩŘ ȅƻǳ ƎŜǘ ǘƘƻǎŜ ƴŜǿŦŀƴƎƭŜŘ ǘŜŜǘƘΚέ ƘƛǎǎŜŘ 
the petite garter snake to the venomous coōǊŀΦ ά{ŀƳŜ 
ǿŀȅ ǘƘŀǘ ȅƻǳ Ǝƻǘ ȅƻǳǊǎΣέ ŎƻōǊŀ ǊŜǇƭƛŜŘΦ !ƭƭ ŦŀƴƎǎ τ no 
matter their size, shape or position τ descend from a 
single evolutionary event, new evidence from snake em-
bryos suggests.  
 

άLΩƳ ǎƪȅ ƘƛƎƘ ƻƴ ǘƘƛǎ ǇƛŜŎŜ ƻŦ ǿƻǊƪΣέ ŎƻƳƳŜƴǘǎ 
Ken Kardong, a biologist at Washington State University 
in Pullman, who has been studying snake evolution for 
more thaƴ ол ȅŜŀǊǎΦ ά¢Ƙƛǎ ǿƛƭƭ ōŜŎƻƳŜ ŀ ǘŜȄǘōƻƻƪ ŜȄŀm-

ple in evolutionary biology identifying how development 
produces diversity in the natural world that natural selec-
ǘƛƻƴ Ŏŀƴ ǘƘŜƴ ŀŎǘ ƻƴΦέ  
 

The new study, led by Freek Vonk of Leiden Uni-
versity in The NetherlandsΣ ǊŜǾŜŀƭǎ ǘƘŀǘ ǎƴŀƪŜǎ ŘƛŘƴΩǘ 
reinvent the wheel with each new version of their ve-
nom-delivery systems. The report appears in the July 31 
Nature.  
 

ά¢ƘŜȅΩǾŜ ǎƘƻǿƴ ǘƘŜǊŜ ƛǎ ŀ ǎƛƴƎƭŜ ǳƴŘŜǊƭȅƛƴƎ ǿŀȅ ƻŦ ōǳƛƭŘƛƴƎ ǘƘƛƴƎǎ ǘƘŀǘ Ƙŀǎ ōŜŜƴ ŜƭŀōƻǊŀǘŜŘ Řƛf-
ferent ways, iƴ ŘƛŦŦŜǊŜƴǘ ƎǊƻǳǇǎΣέ ŎƻƳƳŜƴǘǎ ōƛƻƭƻƎƛǎǘ wƛŎƪ {ƘƛƴŜ ƻŦ ǘƘŜ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ {ȅŘƴŜȅ ƛƴ !ǳǎǘǊŀl-
ia.  
 

Dagger-sharp frontal fangs allow cobras and vipers to prey on feisty mammals such as the large 
desert rat. Garter snakes, corn snakes and others that hunt less volatile creatures do just fine with 
fangs in the back of their mouth. What confused biologists, however, was learning that the front-
ŦŀƴƎŜŘ ǎƴŀƪŜǎ ŘƻƴΩǘ Ŧŀƭƭ ƛƴǘƻ ŀ ƴŜŀǘ ƎǊƻǳǇΦ Lƴ ǘƘŜ ǎƴŀƪŜ ǘǊŜŜ ƻŦ ƭƛŦŜΣ ǊŜŀǊ-fanged snakes are scattered on 

http://www.nature.com/nature/journal/v454/n7204/full/nature07178.html#B6
http://www.nature.com/nature/journal/v454/n7204/full/nature07178.html#B6
http://www.nature.com/nature/journal/v454/n7204/full/nature07178.html#B6
http://www.nature.com/nature/journal/v454/n7204/full/nature07178.html#B6
http://www.nature.com/nature/journal/v454/n7204/full/nature07178.html#B15
http://www.nature.com/nature/journal/v454/n7204/full/nature07178.html#B14
http://www.sciencenews.org/view/authored/id/5/name/Amy_Maxmen
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COMFORT ZONE 
Researcher Freek Vonk holds a king cobra. 

Photo by F. Vonk 

evolutionary branches in between the cobras and the more recently evolved vipers, which indicates 
that fangs evolved at least a couple of times on separate branches leading to front-fanged snakes. 
 

The assumption of multiple origins is proble-
matic for evolutionary biologists who prefer to find 
that complex structures like fangs τ multi-part wea-
pons consisting of a sharp tooth connected to a ve-
nomous gland τ ŘƻƴΩǘ Ƨǳǎǘ ŎƻƳŜ ŀƴŘ ƎƻΦ LŦ ǘƘŜȅ ŘƛŘΣ 
fangs presumably would have popped up in other ver-
ǘŜōǊŀǘŜǎΦ ¢ƘŜȅ ƘŀǾŜƴΩǘΦ 
 

The distinction between front-fanged snakes 
and rear-fanged snakes goes back centuries, Shine 
says. Most studies focus on fully formed fangs. The 
new study by Vonk is the first in decades to compare 
how front and back fangs develop within snake em-
bryos.  
 

As snake embryos develop within eggs, their 
cells multiply and differentiate. Genes direct cells to 

take on different identities τ ŀƴ ŜȅŜ ǿƛƭƭ ŦƻǊƳ ƘŜǊŜΣ ŀ ǘƻƴƎǳŜ ǘƘŜǊŜΦ Lƴ ǎƴŀƪŜ άƎǳƳǎΣέ ŀ ƎŜƴŜ ŎŀƭƭŜŘ 
sonic hedgehog lays out the toothy part of the body plan.  
 

Vonk and his collaborators collected hundreds of snake eggs, and slowly began the arduous 
process of tracking down where sonic hedgehog was being expressed in the mouths of the embryos. 
Finding snake nests in the wild is incredibly hard, Vonk says. So the group sought out eggs from hob-
byists around the world who raise snakes in captivity.  
 

After examining multiple embryos from eight snake species τ some with fangs in front, some 
with fangs in back, some without fangs τ ±ƻƴƪΩǎ ǘŜŀƳ ŘƛǎŎƻǾŜǊŜŘ ǘƘŀǘ ǘƘŜ ƛƴƛtial plans for fang forma-
tion consistently began at the back of the mouth, even in front-fanged snakes.  
 

ά²ƘŜƴ ȅƻǳ ƎŜǘ ŀ ŦƛƴŘƛƴƎ ƭƛƪŜ ǘƘŀǘΣ ǿƘŜǊŜ ǘƘŜ ŦŀƴƎǎ ƛƴ ŀƭƭ ƪƛƴŘǎ ƻŦ ŀŘǳƭǘǎ ŎƻƳŜ ŦǊƻƳ ǘƘŜ ǎŀƳŜ 
ǇƭŀŎŜ ƛƴ ǘƘŜ ŜƳōǊȅƻ Χ ƛǘ ǎǳǇǇƻǊǘǎ ǘƘŜ ƛŘŜŀ ǘƘŀǘ ǘƘŜǊŜΩǎ ŀn evolutionarily common origin for the fang 
ŀƴŘ ǘƘŀǘ ƛǘ ƘŀǎƴΩǘ ŜǾƻƭǾŜŘ ǘƻǘŀƭƭȅ ƛƴŘŜǇŜƴŘŜƴǘƭȅΣέ ŜȄǇƭŀƛƴǎ aƛŎƘŀŜƭ YΦ wƛŎƘŀǊŘǎƻƴ ƻŦ [ŜƛŘŜƴ ¦ƴƛǾŜǊǎƛǘȅΦ  
 

A critical event millions of years ago set the stage for fangs to form, the researchers suggest. 
Tooth-forming tissue at the back part of the jaw became uncoupled from the front part, so that the 
back area was free to change while the front part still grew teeth that could grab prey. Thus the primi-
tive snake could survive while the back part was under construction.  
 

άbŀǘǳǊŜ ǘƻƻƪ ǘƘŜ ŜŀǎƛŜǎǘ ǇŀǘƘΣέ ǎŀȅǎ wƛŎƘŀǊŘǎƻƴΣ άŀƴŘ ǘƘŜ ŜŀǎƛŜǎǘ ǇŀǘƘ ƛǎ ƴƻǘ ǘƻ ŜǾƻƭǾŜ ŀ ǿƘƻƭŜ 
new structure but to just move this wonderful biological weapon around in the skull to suit different 
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ƭƛŦŜǎǘȅƭŜǎΦέ /ƻōǊŀ ŦŀƴƎǎ ŀǊŜ ǊŀǘƘŜǊ ǎǘŀǘƛƻƴŀǊȅ ŎƻƳpared with rattlesnake fangs, which lie flat against the 
roof of their mouths and swing downward like a kickstand to pierce prey.  
 

Stiletto snake fangs, on the other hand, snap out of their mouths horizontally. Yet all those 
frontal fangs grew from tissue at the back of the mouth in an early snake ancestor. Embryonic fang de-
velopment is a relic of that early process, says Vonk.  
 

9ŀǊƭȅ ǎƴŀƪŜǎ ǿƛǘƘ ŀ ƳƻǳǘƘ ƳƻǊŜ ƭƛƪŜ ǘƻŘŀȅΩǎ ŦŀƴƎƭŜǎǎ ōƻŀ ŎƻƴǎǘǊƛŎǘƻǊǎ ŘƛǾŜǊƎŜŘ ŦǊƻƳ ƭƛȊŀǊŘǎ 
some 100 million years ago, says Vonk. Fossils of fanged snakes date back about 24 million years. The 
researchers found that boas bear just one section of dental tissue, while fanged snakes all have two. 
So, they propose, in those millions of years between the fangless and fanged snakes, dental tissue split 
and in doing so, allowed fangs to form. In turn, fanged snakes feasted, flourished and diversified. Of 
the 2,700 species of snakes, 2,300 are in the fang-bearing group. 
 

Downloaded from the Sciencenews.org 
http://www.sciencenews.org/view/generic/id/34604/title/How_the_snake_got_its_fangs 

August 16th, 2008; Vol. 174, No. 4 
 

Have You Visited blogtalkradio? 
 

What is BlogTalkRadio? BlogTalkRadio is a social radio network that allows hosts to connect 
quickly and directly with their audience. Using an ordinary telephone and computer hosts can create 
free, live, call-in talk shows with unlimited participants that are automatically archived and made avail-
able as podcasts. No software download is required. Listeners can subscribe to shows via RSS into 
iTunes and other feed readers.  
 

BlogTalkRadio offers live broadcasts and podcasts. The beauty of podcasting is that it is on demand. 
The beauty of podcasting, is that it gives you options. If you can't listen live via the computer, you can 
listen via the telephone. If you can't listen live at all, then you can download it to your computer, your 
iTunes, or you can just stream it from the Show Page of the episode you want to listen to. 
 

 < http://www.blogtalkradio.com/ > 
 

There are numerous categories to choose from when listening to BlogTalkRadio; running the gamut 
from A-Z. If it interests you, there is probably a channel for your interest. For example, under the PET 
category there is a channel, named Reptile Radio: 
 

  http://www.blogtalkradio.com/reptileradio 
 

Reptile Radio offers some the best and most knowledge people in the herp field. Reptile Radio airs 
LIVE every Saturday night at 12:00 AM, is hosted by Larry and BT and often features leading breeders, 
hobbyists, veterinarians, etc., from the herp field. 

http://www.sciencenews.org/view/generic/id/34604/title/How_the_snake_got_its_fangs
http://www.sciencenews.org/view/issue/id/34757/title/August_16th%2C_2008%3B_Vol.174_%234
http://www.blogtalkradio.com/
http://www.blogtalkradio.com/reptileradio
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As a matter of fact, in July 2008, our own LIHS President  ς  Vin Russo  ς spoke for two segments on 

Boa Evolution. Check the podcasts at: 
 

  http://www.blogtalkradio.com/reptileradio/2008/07/06/Boa-Evolution-with-Vin-Russo-part1 
 

  http://www.blogtalkradio.com/reptileradio/2008/07/13/FONT-FACEarial-SIZE1-
COLORFF0000bBoa-Evolution-with-Vin-Russo-part2 

 
If you get a chance, check out Reptile Radio and BlogTalkRadio. Podcasts are archived as far back as 

September 2007, so you can download these AUDIO BROADCASTS ( CHATS )  and listen to them. 
 

How Do Snakes Swallow Large Animals? 

 
Super-sized meals do not intimidate 

snakes. Cats, pigs, and antelope are regular fare 
for pythons; rarer treats have included a 14-
year-old boy, a Burmese jewelry salesman, and 
an alligator. 
 

Unlike a mammalian jaw that is built for 
brute force, a snake's is rigged with tendons, 
muscles, and ligaments that give the jaw a 
gymnast's flexibility. The jaws do not dislocate, 
however. 
 

"One of the enduring myths about snake 
feeding mechanisms is the idea that the jaws 
detach," explained Patrick T. Gregory, a biology professor at the University of Victoria. "In fact, they 
stay connected all the time." 
 

The two lower jaws move independently of one another (see image), Gregory said. The qua-
drate bone is not rigidly attached to the skull, but articulates with the skull at one end and is therefore 
freely moving. 
 

"The two mandibles are not joined at the front by a rigid symphysis, as ours are, but by an elas-
tic ligament that allows them to spread apart," Gregory said. 
 

Flaunting proper table manners, a snake takes its time muscling food down its throat, walking 
its skull over dinner and slathering it with saliva sauce. 

 
Downloaded from LiveScience.com 

http://www.livescience.com/mysteries/070105_snake_jaws.html  
  

http://www.blogtalkradio.com/reptileradio/2008/07/06/Boa-Evolution-with-Vin-Russo-part1
http://www.blogtalkradio.com/reptileradio/2008/07/13/FONT-FACEarial-SIZE1-COLORFF0000bBoa-Evolution-with-Vin-Russo-part2
http://www.blogtalkradio.com/reptileradio/2008/07/13/FONT-FACEarial-SIZE1-COLORFF0000bBoa-Evolution-with-Vin-Russo-part2
http://www.livescience.com/php/multimedia/imagegallery/igviewer.php?imgid=572&gid=39&index=0
http://www.livescience.com/imageoftheday/siod_060119.html
http://www.livescience.com/animalworld/ap_051006_python.html
http://www.livescience.com/mysteries/070105_snake_jaws.html
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The paradise tree snake in mid-glide 
Photo:  Jake Socha 

 

Flying Snakes: New Videos Reveal How They Do It 
By Bjorn Carey 

LiveScience Staff Writer 

 
 
You might not think snakes need any more tools in 

their box of fright tactics. However, some of these slithering 
reptiles are dramatic flyers. 
 

Jake Socha of the University of Chicago has been 
studying snakes' ability to act like birds for eight years. To-
day he revealed just how good they are at winging it. 
 

"Despite their lack of wing-like appendages, flying 
snakes are skilled aerial locomotors," he said. 
 
Like a Frisbee 
 

Snakes join birds, insects, bats, squirrels and even 
ants in the realm of aerial prowess. So just how do they do 
it? 
 

"First of all, they flatten their bodies out all the way from their head to tail," Socha told LiveS-
cience. "Snakes are part body and part tail, and they have ribs up until the tail. They flatten their ribs 
and make themselves Frisbee-like in form." 
 

This gets them aerodynamically fit for gliding. 
 

"As [the snake] starts falling, it starts sending large S-shaped waves through its body mostly by 
moving its head from side to side," Socha explained. "It also keeps its body parallel to the ground." 
 

Since they don't have wings, snakes control their flight patterns by sort of slithering through the 
air. By undulating their bodies in an exaggerated S-shaped pattern, they maintain in-flight stability. It's 
sort of like how a tight-rope walker shifts weight from side to side to keep balance.  
 

To get airborne, snakes either hang from a branch, search for a comfy landing spot, and drop, 
or they actively leap off the branch, which gives them a little more height and allows them to glide 
farther. 
 

Socha isn't quite sure why snakes developed the ability to glide, but he suggests that they do it 
to save energy. 
 

http://www.livescience.com/php/contactus/author.php?r=bc
http://www.livescience.com/animalworld/041209_birds_fly.html
http://www.livescience.com/animalworld/050127_fly_flap.html
http://www.livescience.com/animalworld/050316_bats_run.html
http://www.livescience.com/animalworld/050209_gliding_ants.html
http://www.livescience.com/animalworld/050209_gliding_ants.html
http://www.livescience.com/animalworld/050209_gliding_ants.html
http://www.livescience.com/php/multimedia/imagedisplay/img_display.php?pic=050512_tree_snake_A_02.jpg&cap=The+paradise+tree+snake+in+mid-glide.+%A9+Jake+Socha
http://www.livescience.com/php/multimedia/imagedisplay/img_display.php?pic=050512_tree_snake_A_02.jpg&cap=The+paradise+tree+snake+in+mid-glide.+%A9+Jake+Socha
http://www.livescience.com/php/multimedia/imagedisplay/img_display.php?pic=050512_tree_snake_A_02.jpg&cap=The+paradise+tree+snake+in+mid-glide.+%A9+Jake+Socha
http://www.livescience.com/php/multimedia/imagedisplay/img_display.php?pic=050512_tree_snake_B_02.jpg&cap=Another+view+of+the+tree+snake+in+flight.+%A9+Jake+Socha
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Flying Snakes: New Videos Reveal How 
They Do ( see link at BELOW ) 

"Say you're in one tree and you want to get to another 
tree that's 50 feet away. You would have to climb down, slith-
er across, and climb up the tree," he explained.  
 
Turning in mid-air 
 

The paradise tree snake seems to be the only species 
of flying snake that can turn mid-flight. Socha has found. 
 

"There are some small clues to how turning works, but 
I don't have the details yet," he said. "When they are making 
the turn, it seems that the actual turning only occurs when 
their head is pointing in the direction they want to turn in." 
 

Socha also studied Chrysopelea ornata, the golden tree snake. Both snakes live in the trees in 
the lowland tropical rainforests in South and Southeast Asia.  
 

Most flying snakes - there are three additional species - grow about 3 to 4 feet long. They se-
crete a mild venom, but this is only hazardous to small prey - such as lizards, birds, frogs, and bats - and 
they are officially classified as harmless to humans. 
 

Socha's findings will be detailed in the May 15 issue of the Journal of Experimental Biology.  

Videos LINKS of the snakes in flight are available here < Chrysopelea's gliding behavior >.  

 
Downloaded LiveScience.com 

 http://www.livescience.com/animals/050512_flying_snakes.html  
Originally posted: 12 May 2005 

 

'Gator Blood Might Take Bite Out of Superbugs 
Robert Davis 

 
Proteins in alligator blood could lead to new drugs that fight the super infections that have re-

cently plagued humans, Louisiana researchers say.  
 

Alligators often get banged up pretty bad in battles over territory or food, but Mark Merchant 
of McNeese State University in Lake Charles, La., noticed they never seem to get infected, despite slimy 
living conditions in bacteria-filled swamps-  
 

"Alligators get into tussles and fights," says Lancia Darville, a researcher at Louisiana State Uni-
versity and a study co-author. "They get torn limbs and scratches that are exposed to bacteria in the 
water, yet they never get infected."  
 

http://www.flyingsnake.org/video/video.html
http://homepage.mac.com/j.socha/video/video.html
http://www.livescience.com/animals/050512_flying_snakes.html
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In a study, presented this week at the American Chemical Society meeting in New Orleans, 
Merchant and other experts explained why. When researchers exposed 23 species of bacteria to serum 
separated from alligator blood, all of the bugs died. Human serum typically can defeat only eight of the 
same bacteria.  

 
"That was a good indication that alligators must have some other additional proteins or some 

proteins that are more numerous in their system, that are either not present or not very populous in 
ours," Darville says.  
 

The study was the first to explore the anti-microbial activity of alligator blood in detail, accord-
ing to the American Chemical Society. Previous studies by Merchant found that alligators, unlike hu-
mans who need to be exposed to a bug for their immune system to gear up to fight it, are born with 
what is called an 'innate immune system'.  
 

"They don't need to be exposed to any microorganism such as bacteria, viruses or fungi for 
their bodies to immediately respond against them," Danville says. The findings may lead scientists to 
new drugs that can fight some of the most stubborn infections in humans, such as the recent "super-
bugs" that resist normal antibiotics.  
 

"Ultimately, we would like to determine what the chemical structure is," Darville says. "Once 
we can do that, we could eventually develop it into many different anti-bacterial and anti-fungal 
drugs."  

 
Reprinted from USA TODAY 

http://www.usatoday.com/news/health/2008 -04-08-gator-blood_N.htm  
May 27, 2008 

 
 

World's Smallest Snake Discovered on Barbados 
By Jeanna Bryner, Senior Writer 

 
 

As slim as a spaghetti noodle and able to fit snugly on a U.S. quarter, a new species of snake has 
been found hiding out in a forest on Barbados. The reptilian runt is now the world's smallest snake.  
 

Blair Hedges, an evolutionary biologist at Penn State, discovered the snake, which just under 
four inches ( 10 cm ) in length as an adult, in a fragment of forest on the eastern side of Barbados.  
 

Hedges analyzed genetic material from the snake, which along with physical characteristics 
such as its unique color patterns and scales, provided evidence that the snake was indeed a new 
cies of threadsnake, now dubbed Leptotyphlops carlae.  
 

http://www.usatoday.com/news/health/2008-04-08-gator-blood_N.htm
http://www.livescience.com/php/contactus/author.php?r=jbr
http://www.livescience.com/php/multimedia/imagedisplay/img_display.php?s=animals&c=&l=on&pic=080801-thread-snake-02.jpg&cap=The+new+snake+named+Leptotyphlops+carlae+has+a+unique+color+pattern%2C+which+consists+of+continuous+stripes+from+the+eyes+to+tail-tip%2C+with+and+additional+pair+of+narrow+lines+along+the+mid-section.+Credit%3A+Blair+Hedges%2C+Penn+State.&title=
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The new snake named Leptotyphlops 
carlae has a unique color pattern, which 
consists of continuous stripes from the 
eyes to tail-tip, with and additional pair 
of narrow lines along the mid-section. 

Credit: Blair Hedges, Penn State 

Hatchlings of the smallest snakes are one-half the 
length of an adult, while the hatchlings of the largest 
snakes are only one-tenth the length of an adult. 

Credit: Blair Hedges lab, Penn State 

"Snakes may be prevented by natural selection from 
becoming too small because, below a certain size, there 
may be nothing for their young to eat," Hedges said.  
 

The Barbados snake, like its relatives, likely feeds 
primarily on the larvae of ants and termites.  
 

Like other members of the "small" club, L. carlae on-
ly produces one offspring at a time, in this case a single 
slender egg ( some other snakes give birth to live young ). In 
addition, its young are giants relatively speaking. In general, 
the hatchlings of the smallest snakes are one-half the 

length of an adult, while the largest snakes have hatchlings 
that are only one-tenth the length of an adult.  
 

For instance, the hatchling of a king cobra, which can 
reach a length of 18 feet ( 5.5 meters ), can be as long as 
about 14 inches ( 36 cm ).  
 

"If a tiny snake were to have two offspring, each egg could occupy only half the space that is 
devoted to reproduction within its body," Hedges said. "But then each of the two hatchlings would be 
half the normal size, perhaps too small to function as a snake or in the environment."  
 

He added, "The fact that tiny snakes produce only one massive egg τ relative to the size of the 
mother τ suggests that natural selection is try-
ing to keep the size of hatchlings above a critical 
limit in order to survive."  
 

Hedges describes the new species in the 
Aug. 4 issue of the journal Zootaxa, where he al-
so notes another new snake he discovered on 
the nearby island of St. Lucia. Also a type of 
threadsnake, the new species is just about as 
small as the Barbados one.  
 

The finding doesn't surprise Hedges, who 
explains how unique organisms tend to be found 
on islands where species can evolve over time to 
fill the little nooks and crannies that are availa-
ble as places to live, or to consume perhaps 
foodstuffs and other resources, unoccupied by 
other organisms.  
 

http://www.livescience.com/php/multimedia/imagedisplay/img_display.php?s=animals&c=&l=on&pic=080801-snake-size-02.jpg&cap=Hatchlings+of+the+smallest+snakes+are+one-half+the+length+of+an+adult%2C+while+the+hatchlings+of+the+largest+snakes+are+only+one-tenth+the+length+of+an+adult.+Credit%3A+Blair+Hedges+lab%2C+Penn+State.&title=
http://www.livescience.com/php/multimedia/imagedisplay/img_display.php?s=animals&c=&l=on&pic=080729-king-cobra-02.jpg&cap=Biologist+Freek+Vonk+eye+to+eye+with+the+longest+venomous+snake+species+in+the+world%2C+a+female+king+cobra+%28Ophiophagus+hannah%29+in+the+Indonesian+rainforests.+Credit%3A+%A9+Freek+Vonk.&title=
http://www.livescience.com/php/multimedia/imagegallery/igviewer.php?gid=39
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The research was funded by NASA and the National Science Foundation. 
 

Downloaded from LiveScience.com 
http://www.livescience.com/animals/080803-tiny-snake.html 

Originally posted August 03, 2008 / Accessed May 7, 2009 
Submitted by Debbie Hoppe 

 

The Herp Marketplace 
 

Equipment to make your turtle keeping easier 
 
Reptology Turtle Toppers are above-tank basking platforms designed to 
fulfill most aquatic turǘƭŜǎΩ ōŀǎƪƛƴƎ ǊŜǉǳƛǊŜƳŜƴǘǎΦ !ccording to the manu-
facturer, they increase turǘƭŜǎΩ Ƙŀōƛǘŀǘ ǎƛȊŜǎ ǿƘƛƭŜ ŀllowing maximum 
space for swimming, and they provide deeper water levels compatible for 
use with all filter types, according to the manufacturer. The products 
come with two mounting rims for clamp-lamp fixtures. REP600 

 
www.pennplax.com 

 
Video: The Turtle Topper from Reptology  

 
 
 
 
 
ZooMed Aquatic Turtle Thermometer is a waterproof; Completely Sub-
mersible, digital readout thermometer. The thermometer faces forward 
in the tank. Easily mounted to the glass with suction cups. Spare battery 
included. Model # TH-26 

www.zoomed.com 
ZooMed Aquatic Turtle Thermometer 

  

http://www.pennplax.com/
http://www.youtube.com/watch?v=LICy7PWiCQg
http://www.zoomed.com/
http://www.zoomed.com/db/products/EntryDetail.php?EntryID=272&DatabaseID=2&SearchID=3&SearchContext=YTo2OntzOjg6IlNlYXJjaElEIjtzOjE6IjMiO3M6MTA6IkRhdGFiYXNlSUQiO3M6MToiMiI7czoxMToiQW5pbWFsVHlwZTEiO3M6NjoiVHVydGxlIjtzOjY6IkFuaW1hbCI7czo2OiJUdXJ0bGUiO3M6ODoiU2VhcmNoX3giO3M6MjoiMTYiO3M6ODoiU2VhcmNoX3kiO3M6MjoiMTIiO30
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An Asian giant soft-shell turtle ( Peloche-
lys cantorii ) caught by a fisherman in Lao 
t5wΩǎ !ǘǘŀǇŜǳ tǊƻǾƛƴŎŜΦ 

Photo: WWF Lao PDR 

After Seven Years, Rare Soft-Shelled Turtle Resurfaces In Quirino Province 
FLORO C. TAGUINOD 

 
CABARROGUIS, Quirino - A local fisherman here captured 
a rare turtle specie while fishing along the Addalam River. 
The turtle was found enmeshed in the fishnet, prompting 
the townsfolk to report the find to the provincial envi-
ronment office.  
 

¢ƘŜ ǘǳǊǘƭŜ ƪƴƻǿƴ ŀǎ ǘƘŜ ƧǳǾŜƴƛƭŜ /ŀƴǘƻǊΩǎ {ƻŦǘ-
Shelled Turtle is locally ƪƴƻǿƴ ŀǎ άŎŀƎƻǘϦΦ Lǘ ǿŀǎ ƭŀǎǘ ǎŜŜƴ 
seven years ago in the area and was sent to Chicago for 
further studies. It was confirmed to be an endangered 
turtle specie. 
 

Leo Valdez, Cabarroguis municipal environment of-
ŦƛŎŜǊΣ ǎŀƛŘ ǘƘŜ ǘǳǊǘƭŜΩǎ ŘƛǎŎƻǾŜǊȅ ǇǊƻƳǇǘŜŘ ƭocal officials to 
expand the wildlife sanctuary here to six hectares from 
five. The sanctuary is part of the fish sanctuary established 
in the mid-мффлΩǎΦ  
 

άLƴǘŜƴǎƛǾŜ ǉǳŀǊǊȅ ƻǇŜǊŀǘƛƻƴǎ ŀƴŘ ƛƭƭŜƎŀƭ ŦƛǎƘƛƴƎ ŀŎǘƛǾƛǘƛŜǎ ŀƭƻƴƎ ǘƘŜ ǊƛǾŜǊ ǇǊƻƳǇǘŜŘ ǘƘŜ ƭƻŎŀƭ 
leaders to protect the area to enable it to renew and increase fish stocks," Valdez said.  
 

The turtle habitat is part of the protected biodiversity area assisted by USAid-funded Philippine 
Environmental Governance Project with technical assistance from the towƴΩǎ CƻǊŜǎǘ [ŀƴŘ ¦ǎŜ tƭŀƴΦ ¢ƘŜ 
program is designed to help the townsfolk protect watersheds and forests. 
 

Rey Ramos of the DENR office in Quirino said improper agricultural practices, especially the use 
of herbicides, pesticides and insecticides in the uplaƴŘǎΣ ŎƻƴǘƛƴǳŜ ǘƻ ōŜ ŀ ǘƘǊŜŀǘ ǘƻ ǘƘŜ ǘǳǊǘƭŜΩǎ ƘŀōƛǘŀǘΣ 
ǇǳǎƘƛƴƎ ǘƘŜ άŎŀƎƻǘϦ ǘƻ ǘƘŜ ōǊƛƴƪ ƻŦ ŜȄǘƛƴŎǘƛƻƴΦ 
 

άtŜƻǇƭŜ ƘŜǊŜ ǿƘƻ ōŜƴŜŦƛǘŜŘ ŦǊƻƳ ƻǳǊ ǇǊƻǾƛƴŎŜΩǎ ŎƻƴǎŜǊǾŀǘƛƻƴ ŜŦŦƻǊǘǎ ŀǊŜ ŎŀƭƭƛƴƎ ƻƴ ƻǘƘŜǊǎ ǘƻ 
support their local government in wildlife protection," Ramos said.  
 

Valdez believes that the rediscovery of the turtle will trigger efforts to protect its habitat, and 
free the river systems of Quirino from pollutants caused by improper agriculture and mining opera-
tions in the uplands.  
 

ά/ŀƎƻǘϦ ƛǎ ŀ ŦǊŜǎƘǿŀǘŜǊ ǘǳǊǘƭŜ ŦƻǳƴŘ ƛƴ vǳƛǊƛƴƻΩǎ !ŘŘŀƭŀƳ wƛǾŜǊ ǘƘŀǘ ƛǊǊƛƎŀǘŜǎ rice lands in Ca-
barroguis, Aglipay and Saguday and nearby towns in Isabela province. 
 

Downloaded from GMANews.TV 
http://www.gmanews.tv/story/105818/After -seven-years-rare-soft-shelled-turtle -resurfaces-in-Quirino-Province# 

Originally posted and accessed July 08, 2008 

http://www.gmanews.tv/story/105818/After-seven-years-rare-soft-shelled-turtle-resurfaces-in-Quirino-Province
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Scientists found venom of snakes, such as the lancehead 
pitviper ( Bothrops asper ) from Costa Rica, could differ 
based on geographical regions, an important finding in 
the production of antivenin. 

Credit: Mahmood Sasa 

Snake Venom Changes with Age, Location 
LiveScience Staff 

 
ike people with an accent, snakes from 
different regions pack different venom. A 
new study finds that antivenoms, the 

drugs created to combat snake bites in hu-
mans, need to take these chemical differences 
into account.  
 

Scientists have known for many dec-
ades that venom of snakes of the same species 
can vary geographically, causing snakebite vic-
tims to suffer different symptoms. Yet while 
these differences in symptoms had been stu-
died, little research has been done on the 
chemical differences in venom within any giv-
en species.  
 

The new study compares the protein 
chemistry of the deadly lancehead pitviper ( 
Bothrops asper ) from two geographically iso-
lated populations from the Caribbean and Pa-
cific regions of Costa Rica. The researchers also 
analyzed venom from adult and newborn snakes.  
 

The researchers "found major differences in the venoms collected from the two regions," they 
report in the August issue of the Journal of Proteome Research.  
 

They also found distinct differences in proteins of venom collected from newborns and adult 
snakes, "indicating that the requirement for the venom to immobilize prey and initiate digestion may 
change with the size ( age ) of the snake."  
 

Snake-bite antivenoms ( sometimes called antivenins ) are often expensive, available only at se-
lect hospitals, and don't always work.  
 

The study, funded by the University of Costa Rica and the Spanish Ministry of Education, sug-
gests that venom should be mixed with geographical and age distribution of the snakes in mind when 
creating antivenin, the authors conclude.  
 

Downloaded from LiveScience.com 
http://www.livescience.com/animals/080713-snake-venom.html  

Originally posted and accessed July 13, 2008 

L 

http://us.rd.yahoo.com/dailynews/livescience/sc_livescience/byline/snakevenomchangeswithagelocation/28218635/SIG=10sog4vj6/*http:/www.livescience.com
http://www.livescience.com/animals/080713-snake-venom.html
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Bryan Fry with a desert spotted goanna. 
Credit: Bryan Fry 

The Surprising Origin of Venom Revealed 
By Bjorn Carey 

LiveScience Staff Writer 

 
Scientists have known of just two living 

venomous lizards: the Gila monster and the 
Mexican beaded lizard. Turns out there may 
be more than 1,500 of them. 
 

The discovery, reported this week by 
the journal Nature, alters thinking on the ori-
gins of venom. 
 

Scientists used to believe that snakes 
evolved venom between 60 million and 80 mil-
lion years ago. Lizards were said to have de-
veloped it around 100 million years ago, inde-
pendent of their legless cousins. 
 

But after comparing the genetic code 
for snake and lizard venom, Bryan Fry at the 
University of Melbourne, Australia discovered that the two reptiles shared nine toxins. This supports 
the idea that snakes and venomous lizards evolved from a common venomous ancestor, and after 
connecting the DNA dots, Fry and his colleagues traced venom to a single origin 200 million years ago. 
 

"That's also when the small, bite-sized animals were starting to exist. Any time there's a new 
food source you see the emergence of a new predatory trick," Fry told LiveScience. "In this case, ve-
nom was the new trick." 
 

The common ancestor had venom glands on both its upper and lower jaws. Since then, snakes 
have evolved to having glands on just their upper jaw ς glands on the lower would make it difficult to 
swallow prey. 
 

Iguanas stuck with the primitive configuration ς glands on the top and bottom ς but other li-
zards, like the Gila monster and the Komodo dragon, developed glands only on their lower jaw. 
 

"They're like two pieces of macaroni on either side of the jaw with hoses leading to the teeth," 
Fry said. 
 

Bacteria have long been blamed as the aggravating agent in a Komodo dragon's nasty bite. Fry 
now suspects otherwise.  
 

http://www.livescience.com/php/contactus/author.php?r=bc
http://www.livescience.com/php/multimedia/imagedisplay/img_display.php?pic=ls_ugliest_komado_drg_02.jpg&cap=The+Komodo+dragon+is+the+largest+living+lizard+in+the+Animal+Kingdom%2C+measuring+10.3+feet+and+weighing+366+pounds.+Sporting+those+black+devious+ey
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"Bacteria couldn't work this quickly," he said. "The effects are totally inconsistent with bacte-
ria." 
 

The effects ς a drop in blood pressure, loss of clotting ability, amplified pain, and loss of con-
sciousness ς are more biologically consistent with venom. 
 

Although lizard venom is just as strong as that of many snakes, it's not as much of a concern to 
humans. Snake bites send a much more concentrated dose of venom directly into a victim's blood-
stream. 
 

A lizard's venom delivery system is less effective. They swish the venom around in their mouths 
with saliva and mucus, diluting it and making it less acute. 
 

"Lizard venom is for capturing small prey," Fry said. "From a human aspect, danger is low. But if 
you're a 20-gram mouse, you're in trouble." 
 

Downloaded from LiveScience. 
http://www.livesc ience.com/animals/051117_lizard_venom.html 

November 17, 2005 
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Tokay gecko ( Gekko gecko ) climbing on 
glass. 

Kellar Autumn, Lewis & Clark College 

Run, Gecko, Run! 
A gecko on an airtight miniature treadmill 
that allowed researchers to measure the 
rate of oxygen consumption as a function 
of running speed.  

To see the video ά/[L/Yέ ƻƴ ǘƘŜ  
following link Run, Gecko, Run! 

Video image courtesy of Kellar Autumn, 
associate professor of biology,  

Lewis & Clark College 

Super Geckos Excel without Sex 
By Michael Schirber 

LiveScience Staff Writer 

 
eckos that forego sex and instead clone themselves 
are able to run farther and faster than relatives 
that reproduce the more conventional way. 

 
"This is extraordinary," said Kellar Autumn from 

Lewis & Clark College in Oregon. "The traditional theory is 
that when a species gives up sex and reproduces through 
cloning, the offspring will have reduced performance." 
 

Parthenogenetic animals, which create exact copies 
of themselves, are all females: mothers cloning daughters. 
Autumn and colleagues studied the parthogenetic Bynoe's 
gecko from Australia. 
 

The researchers used a state-of-the-art lizard 
treadmill to test the gecko's speed, body temperature, and 
calorie burning, and compared them to other lizards. 
 

The Bynoe's geckos turned out to be much better 
athletes than their sexually reproductive relatives, outper-
forming them by 50 percent on the treadmill. This was a 
surprise, since a similar study of lizards from the deserts of 
the United States had shown the opposite trend. 
 

One of Autumn's coauthors, Michael Kearney, said 
that some parthogenetic species, like the Bynoe's gecko, 
evolved when two species crossed, or hybridized. Kearney 
compared these ultra-fit geckos to the "super tough" 
mule, which is a cross between a horse and a donkey. 
 

"If there was an Olympic team of Bynoe's geckos, 
there wouldn't be a single male on it," Autumn said. "They 
are the 'Xena: Warrior Princess' of the lizard world." 
 

The findings are in the May/June issue of the jour-
nal Physiological and Biochemical Zoology. 
 

Downloaded from LiveScience.com 
http://www.livescience.com/animals/050607_gecko_females.html 

Originally POSTED June 07 2005 
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http://www.livescience.com/animals/050607_gecko_females.html
mailto:mschirber@gmail.com
http://www.livescience.com/animals/050607_gecko_females.html
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Food for thought: The endangered 

red-legged frog, made famous by 

Mark Twain, is a main food source 

for the San Francisco garter snake, 

also a threatened species. 

The San Francisco Garter Snake ( Thamnophis 
sirtalis tetrataenia ) 

Photo: Don Roberson 

Siebel Welcomes Frogs, Snakes 
By: Katie Worth 

San Francisco Examiner Staff Writer 

 
 
Tom Siebel, the self-made billionaire who founded Siebel Systems and then sold it to Oracle, 

has implemented a plan to restore part of his Portola Valley estate into ideal habitat for the endan-
gered red-legged frog and San Francisco garter snake. 
 

The 42-acre property includes a 4-ŀŎǊŜ ǎŀƎ ǇƻƴŘΣ άǘƘŜ ƪŜȅ ǊŜǎƛŘŜƴŎŜέ ŦƻǊ ōƻǘƘ ŜƴŘŀƴƎŜǊŜŘ ǎǇe-
cies, according to Al Donner of the U.S. Fish and Wildlife Service. A few years ago, Siebel approached 
the federal agency and volunteered to do habitat restoration on his property, Donner said. 
 

The red-legged frogs, made famous by Mark Twain in 
ά¢ƘŜ /ŜƭŜōǊŀǘŜŘ WǳƳǇƛƴƎ CǊƻƎ ƻŦ /ŀƭŀǾeǊŀǎ /ƻǳƴǘȅΣέ ƘŀǾŜ ōŜŜƴ 
at the heart of dozens of legal fights since the 1990s about the 
protection of threatened species. The red-legged frog is be-
lieved to have been eliminated from more than 70 percent of its 
ƘƛǎǘƻǊƛŎ ǊŀƴƎŜΣ ǿƘƛŎƘ ƻƴŎŜ ǎǇŀƴƴŜŘ Ƴƻǎǘ ƻŦ /ŀƭƛŦƻǊƴƛŀΩǎ ŎƻŀǎǘΦ 
 

Nowadays, San Mateo County is ground zero for the 
frogs τ and also for the San Francisco garter snake, a tur-
quoise-bellied species considered by some to be the most beau-
tiful serpent on the continent. 
 

¢ƘŜ ǘǿƻ ǎǇŜŎƛŜǎΩ ǎǳǊǾƛǾŀƭ ƛǎ ǘƛŜŘ ōŜŎŀǳǎŜ ǘƘŜ ŦǊƻƎ ƛǎ ŀ 
main food source for the snake. 

 
The pond on the Siebel property had been 

άǎƛƭǘŜŘ ƛƴέ ŀƴŘ ŘƛŘ ƴƻǘ ƳŀƪŜ ŦƻǊ ideal habitat for the 
ǎǇŜŎƛŜǎΩ ǳƴǘƛƭ ǊŜǎǘƻǊŀǘƛƻƴ ōŜƎŀƴΣ {ƛŜōŜƭ ǘƻƭŘ ¢ƘŜ 9x-
aminer. 
 

However, restoring the pond to be more hos-
pitable to endangered species also made it more hos-
pitable for less desirable insects τ mosquitoes τ in-
cluding two that can carry West Nile Virus, according 
to James Counts, field operations supervisor for San 
aŀǘŜƻ /ƻǳƴǘȅΩǎ ±ŜŎǘƻǊ ŀƴŘ aƻǎǉǳƛǘƻ !ōŀǘŜƳŜƴǘ 5ƛs-
trict. 
 

http://www.sfexaminer.com/bios/26321704.html
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That resulted in the county adding the Siebel property to the list of difficult-to-reach bodies of 
water for which they would have to use helicopter treatment. 
 

The Siebels, however, asked the county this year to refrain from spraying as they pursue an al-
ternate insect-eradication plan. 
 

{ƛŜōŜƭ ǎŀƛŘ ǘƘŜ ƳŜǘƘƻŘ ǘƘŜȅΩǊŜ ǳǎƛƴƎ ƛǎ ǘƘŜ Ƴƻǎǘ ŜŎƻƭƻƎƛŎŀƭƭȅ ŦǊƛŜƴŘƭȅ ƳŜǘƘƻŘ ŀǾŀƛƭŀōƭe, which 
was recommended by Fish and Wildlife. 
 

ά²ŜΩǊŜ Ƨǳǎǘ ǘǊȅƛƴƎ ǘƻ ŀǇǇƭȅ ǘƘŜ ōŜǎǘ ǇǊŀŎǘƛŎŜǎΣέ ƘŜ ǎŀƛŘΦ 
 

The county will be regularly monitoring the pond for the risky species in the coming months 
leading up to a scheduled June spraying, and will spray if the alternate method is not working, said 
Counts. 
 

Siebel is the second cousin to Jennifer Siebel Newsom, the wife of San Francisco Mayor Gavin 
Newsom. 
 

Downloaded from The San Francisco Examiner 
http://www.sfexaminer.com/local/44199612.html 

Posted and accessed May 02, 2009 

Photo ( SF Garter ): downloaded from http://creagrus.home.montereybay.com/CAsnakeSFGarter.html 
  


