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Anm.u:r -Wermrﬂdmﬂhmmlbyvdmmmurﬂdmmwrwﬂmmw
i turtles (Caretta caretta) in South Carolina, includi
data gathering. We ascertained u monetary value of the effort and lhl
Increase in hnlchﬂngpmdnuﬁv&y In 2001, 15 nest mﬁolpmjuupmﬁdedtmrkdhr!dlm
s with an estil d vislue of about $105,000, and an estimated ten-fold
lnmlnhaldﬁngpmdm:ﬂn«oullﬂrm

Kev Wonns. = Reptiling Testudines; Cheloniidae; Carerta caretta; sen turtle; conservation; munage-

ment; volunteerism; monetary value; South Carolina; USA

The loggerhead turtle ( Caresta caretta) is found in tem-
perate and tropical waters worldwide. One of this species”
MEor nesting is in the y USA
(National Marine Fisheries Service and ULS. Fishand Wildlife
Service, 1991), Recent genetic evidence shows that logger-
head females return to nest on the same region of coast where
they were hm:hcd lu lhc wem Nonh A:annc there are m
least five

beaches 1o record data on sed e umusen. mlunm
noticed that predators mnd i
mmanﬂlurbﬂd!cxmymdmehﬂl(‘nmhmbcpm-
ment of Natural Resources (SCDNR) if they could begin
protecting nests, since they were already on the beaches each
day. In 1981, there were 5 volunteer projects; twenty years
lnter there were 15.

Smdues have been done on the consumptive and noa-

nesting fermales ot the beach. These sub. lat e
focated ot the Yucatan peninsula in Mexico, the Florida
panhandie, the Dry Tortugus, south Florida, and a nothern
sub-population from Amelia Island, Florida, to North Caro-
Tina (Encaluda et al., 1998),

The listed b d fesin 1978
under the U.S. Endangered Species Act. Given the high site
fidelity of nesting fernales to their nutal region and low gene
flow between :mung nsumb]ngu_ most wul:m Nnrdl m

e value of les; fora
sive m-;aw. see Wuﬂmnmmﬂl’mr("ﬂﬂ.\: As nw‘bul
of this, e value of sea
lunlu in Ihe ocnlmuwn business. Two studics conducted at

near l"
Australin, showed uulllwmlaauhemdal u:onumur polential
for this type of tourism, if well managed, which can result in
the | ion of wildlife (Tisdell and
Wl1m 2001; Wilson and Tisdell, 2001), These authors also

lantic

pation. Should an axsrmblagr be umpnu:d usmml dls
persal will not be s i
over thousands of years quwru ctal, 1')93}

The south Florida sup-populiion sversges about 64,000
nests yearly, whereas the northem sub-population a
anly about 6200 nests a year, a ten-fold difference (Tunle
Expert Working Group, 2000). South Caroling’s ncmng
females comprise about 565 of the northern sub-

that in-sity ecotourism is likely 1o be 8 more
pwuful force for fostering pro-conservation attitudes and
actions among visitors than ex-sine wildlife-based tourism,
stsch s in aguaria and zoos.

While there is economic benefit 1o be extracted from sea

involves the input of monetary value for sea turthe conserva-
tion { volunteerism). Community science (of which volunieer

nesting effort (Turle Expen \'-"wkmg Gn:mp QLKIJJ Thus,
South Caroli g
survival of the northern sub lation of the i

isani iy ) is o rapidly develop-
ing field that remum Ioosely defined. Community science i
usually practiced by groups of volunteers in their own locali-

tortle. Studies i the late 19705 on five of the state’s mujor
nesting beaches showed that without crosion,

ties who nmk in ap with go

agencies, or ather |

predators, and human poaching destroved more than 90% of
the nests that were lid { Hopkins and Murphy, 1980; Stancyk
et al.. 1980). Obviously, the species could not recover with
hatchling production so low, bt how was conservation to be
implemented over a 300 km coastline with limited state stff
and funding?

Nest p i b hof the Sea
Turtle ‘iundmu and. Salvage Network. While patrolling the

on issues typically rebated o environmentl
msmmm and management (Carr, 2004),
In South Carolina many sea turthe research and manage-
mcnt ncuvnm are uumd ﬂu: en:n—:ly by volunteers or by
| (Tambiah and Hoyle,
2000). Their donated time rrpwsnﬂs value, but the actual
monetary value for muny projects has not been quantified.
Nest profection projects provide an invalusble service by
sifeguarding the majority of the nests laid in South Caroling,
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The purpose of this study di justhow
mmlrﬂmvoiwmmuaawm hulhmmunmrymu
nndfﬂrﬂkmmnwnnu[Lhcspﬂ:lcs.'l'bc‘nqli:iﬂ'lhlaﬂm}y

4931

mests, Nests Laid i o invol
inasafer]
lml: uw sife. A post-cmergence inventory involves count-

theeggs

were; 13104 the total hours
in nest protection activitics and in duln salhcnlm on dead.
strunded carcasses), 2) (o ascertain a monetary value of this
volunteer effort, und 3) to estimate the increase in hatchiing
productivity resulting from their conservation effors.

METHODS

Each spring, prior to the loggerhead nesting season,

ing th ber of hatched eggs and dead or live hatchlings in
the nest to caleulute the percent hatchling emergence.
Strandings, — Collecting biological datn on ses unle
carcasses thut wash ushore, The person must be able 1o
cormectly identify the species, interpret field signs for the
presence of boat strikes, other human interaction or shark
wounds, nnd mkcmnn—mz mﬂmurmms of the carcasses.
A i — Filling in apphi
forms For & stake permit, scheduling volunteer work times,

E . e
SCDNR. Guidelines for data coll und 1
activities are reviewed and questions are addressed, In addi-
tion, two site visits by SCONR staff ore made during the
season (once during nesﬂns and again during hawching) 1o
provide hunds-on field training, and to assure that
Ilic guld:]lmnu‘ being lollmd. SCDNR also produced o
ey and distriby-
uted it to-all projects. This video could then be used whenever
needed, such as for new volunteers after the season stants.
During the ZDD! .Amun] spring truining workshop, the
th tothe 15 nestp volunteer
project leaders, Lcm!mwmpmmled\nim e sheets (one
for each month, May through November), The types of
setivities were broken down mlu the l'u1lmlng categonics:
Beach Patrolling. — S B moming at
dawn o Imk!uggcﬂmlmtm{mnltumﬁ:lulmmw
the previous sight io nest. This ks done by walking, wse of an All
Terrain Yehicle, or by u 4-wheel drive pickug truck,
Nest Protection/Relocattondnventory. — Locating the
ey chamber with a wooden dowel probe stick, constructing
pru!mn( Muas& scrmlng nests, \mkmq; und mnrkmg

g year-end data and preparing a final report i the
stnte, us well us p ing public i

For each nrlhm activities on the lnnnhe:l. a column
wits sssignied to number of hours spent and one for number of
peophe imvolved. Each row of the data sheet was o day of the
month with i totil row at the bostom. The Lust colurmn was the
total hours. fior all activities and the wtal number of people
involved on each day. Individuals kept & daily record of
donated time. Progect ledders filked out and mailed a summary
of the volunteer timesheets each momh. An the end of the
season. beach/fisland totals were sumimarizesd in o spreadsheet
and retumed 1o each project leader for verificution.

Touvoid eriticism for overstating volunteer valie, it was
decided 10 use the minimum wage (55,15 for those who
simply patrolled the beach, Anyone who was frined to do the
other more technical ks (movie nests, inventony nests, or
work in an :dmmn.mm tupl:!l)‘l wnu!d I|e vallxd u
SHOOWhr, The vl T
wo skill levels. Some of the pmjn.'l\ received wppon ssk.h
s the cost and upkeep of vehicles and administrative stuff
time, but we do not include these,

To ::dvuhh: the increase in hatchling productivity, dota

st were h | reports prepared by project
Frovm over ‘cmcm mqnnmgg:ast leaders and oomm—d In productivity estimates from the two
crab traps. nests for g tiests  previous nest depred dies in South Carolina (Hop

for emergence, and providing crowd control at emerging

and Murphy, 1950; Suncyk o al., 1950),

Table 1. Number of volunteers

¢ skill level for 15 sea tuntle projects in South Carolina, 20015

outh Curoling United Turtbe

Enthugiants, & project covering andd noethern CGeorpetown countics except for Myrile Be,
# Vole " Vols,
Beach Nest Prection! # Vala, # Vals.

Project Patrol | Relocathonrl y /Steandl Admit "
Mynie Beach Staie Park 12 I

fy,'.ll.T.!"; 9 n 0 5
Cupe Romain 6
Dewees Island 2
Lsle of Pﬂ|lﬂ5-—5lll|l\‘ll|5- 4 3 3 i
Folly Heac 4 4 3 2

i [ 4% 2 9
Seabmok k1 m 2
Edimgsville 1 2
Town of Edisto Beach 5 15 2
Harbor Island 9 7 i
Hunting Iskand State Park ] S0 L]
Fripp Tsland 2% I
PmrHLmh IslandrSe. Phillips 4 36
Hilon Head 4
Total 198 78 9 35 50




RESULTS AND DISCUSSION

Verhwwteer Effort. — Fifteen separale projects partici-
pated in this study. The size of each group varied from only o
few, to over o hundred on two of the beaches, fora total of 520
\ulunlﬂ'l! :Tubl; !| T.|Mr I also '\hmn the mmhn of
hest
level af skill lnmnlunw«wu dnplmurdln other petivities).
The number of volunteers was not directly reluted to the
mnmbrrnfn:m laid on a beach cach s\lmnm but was mone
an indication of the enthusi; y the project.

The results by month are shown in Table 2. These
numbers reflect the cycle of the sea turile season. In May and
June, volunseer time is spent finding nests and relocating them
when necessary. As the nesting effont increases in June, &
higher percentage of volunteeractivity isseen. In July, nesting
continues and nests have begun to hatch, with nest inventory
added 1o volumeer schedules. It is in this month during the
sewson that the highest percent of ime (26.0% and 28.2% for
man hours and people effort, respectively ) is spent. In August,
nesting has slowed but the number of nests to be inventoried
is high. This results in a slightly lower percentage of time and
cffort. In September, nesting is over, but inventories continue:
and in October, onl, ies remain. N ber is
the time of year when project leaders are preparing final
reports. but some monthly time sheets were not received,
probably due to burnout, As a result, the time in November
is under-reparted. But this was not the case the rest of the
scason.

The volumeereffort vialues for
the season by each individunl project are shown in Table 3.
The figures do not include any salaried staff (such as emplay-
cesat state parks), but only the volunteer effort. The monetary
value for Beach Patrol and Management are similar due to the
higher number of hours in parolling at the lower rate, versus
the lower number of bours in at the higher rate
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Independent Sector, & eoalition of leading nonprofits,
foundations am! comorations, reported thar the value of
volunteer time in 2001 was S16.05/hr (http://
www.independentsector.ong/), This is bused on the average
bourly earnings of all nonagriculml workers as determined
Ty the Bureau of Labor Statistics. Independent Sector then
takes this figure and increases it by 129 to estimate for fringe
benefits. If our volunteers” time were caleulated n $16,05/mr,
it would have been worth $245,083 for the season, Whether
one uses the Independent Sector value or our mone conserva-
tive two-tiered system (our dollar amounts did net include
fringe benefits) the monetary value of volunteers” time is
surprisingly high, which makes acknowledging their efforts
even mone |m'pn|1.|ln[

There l ing vol
may be probi of the data and of
volunteers. And to the extent that volunteer organizations
have high wmover among their volunteers, they require
angaing training and retruining capacities (Romero, 1986).
We have addressed these issues in severl ways: 1) there are
written guidelines, 2) there are at least 2 site visits by SCONR
personnel to each project every year, 3) we produced g video
s o traiming guide that can be used by the projects for training
us needed, and 4) we provide an electronic spreadsheet for
duta recording that has imbedded formulis to calculate nest
hi i sothey are caleu-

There

success and b
lated the same way for all projects,

Hatchling Productivity.— There were 45,859 hatchlings
produced from the 15 projects involved in this snady. Given
the two total monetary values above, the cost per hatchling in
terms of volunteer effort is $2,29 and $5.34, respectively.

Dhata from two previous studies on five South Caroling
beaches with no management (Hopkins and Murphy, 198(0;
Stancyk et al., 1980} showed that the number of nests that
suru\rd o hatch was 7.4% und 6.2%, respectively. Of the §

South, Sand, Cape, Cedar, and Kiawah islands) only

Both came in a1 over $S0,000. The toial for the season
(S104,964) was much higher than anticipated,

2 (Cape and Kiawah) were involved in this study, Without
management, the hutching success wus 3.0% for Cape Island

Table 2. Seasonal distribation of volunteer man-hoirs (MH) and people effort (PE} for 15 sea tunle projécts in Soath Caroling, 2001,

May Jun Jul Ang Sep Ot o Season Total

Project MH PE MH PE MH PE MH PE MH PE MH PE MH PE MH FE
lev_ Beach 2 n 56 56 47 45 13 1l (1] 0 0 ) i 1] 148 144
1 LTF, 317 139 458 20 S0 M9 487 I8 MA L) 18 o 0 2083 891
& 36 199 @b 217 08 6 40 B 45 n 0 0 LU 8

[kuml!-ldl.t 38 38 ®6 &7 68 8 M 1 1 o 1] 0 0 33 250
Iske of Padms 38 X5 516 485 S60 52 6l 93 2|9 1785 43 4T i 4 2030 12
Folly Beach 24 2 36 M W7 R0 415 388 137 ] L o 0 1585 T
Kiwaly 7 13 43 %3 o 5W BT 44 48 97 13l 0 0 2631 2158
23 Wr 147 165 147 165 150 169 100 07 (1] (1] 0 o 667 ik

Edingsville H 1 5 5 41 41 % 6 50 5 0 [} ] 0 1 M
Edi 38 32 430 357 59 465 41 38 I N 4 18 [ 0 213 1230
Harbor 1sland LI 1) 90 128 0 1 FERR - T 1 12 n 0 0 4® a4
Husting lukand 28S 20 45 M2 s a7 02 N N 14 o o o 0 1562 1108
! o4z & m & 80 18 45 18 o 0 o 0 38 &M
Iadandd o ] 0 4 1 an a0 1) a o 0 o (1] & uz

Hileon Hesd B 0 M 8 n o 27 9 3 1 o o o L) L] n
T 2346 IB6] 3377 225 06 1M T3 2% e UM 25 ms ) 4 15200 11827
Percent of Totwl B34 157 1 B9 W0 M2 B2 03I NS 00 15 19 0l 00 1060 100
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Table 3. Total houwrs and monstary valoe of volusteer time for 15 sea wntle projects in South Carolina. 2001,

Beach Patrol Management Tortal for
S5 15Me S10.00hr All SKill Levels

Project # Hours Value # Hours Vulue ¥ Hours Value
Myrthe Beach 128 S659 20 5200 148

S.CUTE 508 $2621 154 515,740 2083

Cape Romain 338 $17a1 5 SH050 a4

Dewees Islomt 190 5979 43 5430 3

Tsle of Palms 1293 S66E59 837 S8I65 2130

Folly Beach 1052 $5418 S03 55025 1555

Kizwah 1922 $8598 Tio 57105 2632

Seabrook 611 $31a7 56 5555 &7

Edingsville 158 5798 2 SE18 ritl

Edisto Beach 1859 59574 179 52790 2138

Harbor Istand 36 51627 LA 5930 409

Humting Isband 1295 S6665 268 S2680 1562

Fripp Islund a7 5706 225 52250 62

Pritchands Island 19 £201 Bl 440 83

Hilion Head 0 50 29 SR90 89

Totl U844 550,697 5427 554267 15,270 104,564

and 6.2% for Kiawah With management, the hatching suc-

cess was B4.4% and 88.0%, respectively (Table 4). Factors

that contributed to nests being destroyed included: predation
Ak Kk Tosvan

over time and the amount of management needed increases
eoncurrently. Folly Beach, Hilion Head Islund. and Hunting
Island State Park were the only beaches thar had major

by rue fones, roats, hunin
poaching. and erosion and inundation from nonmal spring
fides and from storm events. Popching was a larger problem
when the loggeriead was first listed. While it is less 50 now,
a few nests are still taken each year on some project beaches,
Again to be conservative, we used the higher of the values
(7.4% nest survival with no management) for comparison.
Although it may be questionable 1o use this figure for all
beaches, 7 of the 15 beaches have similar habitar with regard
to preditons, and the entire coust is subjected 10 the forces of
erusion and storm events, One complicating factor is beach
renourishment whene sand is pamped from an of fshore sowrce
to rebuild an eroded beach. In these cases, fewer nests would
be lost to erosion if nest protection munagement were not
implemented. However, the new sand is natumlly removed

ishment done over the course of this analysis. We felt
that without management, many of the project beaches would
have nest sarvival fairly close w this 7.4% number,

The potential difference in hatchling productivity be-

und with wis at least ten-
fold on ll the beaches (Table 4), Crouse et al. (1987) in their
stage-based model noted that larger benthic juvenile logger-
heads were the most “valushle™ to the population. However,
noone dispates the need to protect nests and hatchlings on the
beach in arder to provide o source for future turtles.

The estimuted age o sexual maturity for the logger-
head is 21-35 years (Frazer and Ehrhart, 1985: Frozer et
al., 1994). Given the time over which the conservation
effort in South Caroling has been sustained (six beaches
for over two decades and one for three decades), hopefully

Table 4. Summary of historical data comparing hatchling productivity with and without beach managenent by voluntesrs. Totsl length
par LL ¥ g

of covernge (203,7 ki) represcats 67,25 of the total Sou

Carolina coast {303 Lm).

Mest Sunvaval Egg Survival Huschilimgs o the Sea
Towl Mean Meari
Length #Ym  ENess  Without Mz, WithMgt.  Cluch  Wihom  With  Emerpence Withoo With
Liocation dhm) wf Mg Laid F  WNes % #Nes Sk Mg My & Mgt Mgt
Iyrtie Beach 32 12 n T4 2 120 s e 538
SCUTE 305 13 110 T4 Ll e a45] 2 0nam
wpeRomain 120 23 212 74 1637 123 201384 674 1597477
Drewers aland 40 i P T4 2 120 p21] 3 1834
Iske of Palims 173 ] 7 74 L 116 a1} e 23
Fuolly Bexch 120 8 02 74 n m 23 Fra)
Kiarwahy HS 31 42 74 M2 LT 0017 680
ok 211 14 I8 1 17 6.1
Edmpille 4 n 558 74 41 16 42 S50
Edfistiy Beoch o 1618 74 120 14 13649 T
Harbor Lkt 48 W0 4l 74 3 116 3571 8.1
Hurtting Island 64 2 1508 T4 112 e 13w 751
Fripp ks A2 1456 74 11 133 13617 i) 5
Pritchands Idand ~ £00 21 2126 T4 157 116 18250 s mal
Hiltews Hed ns n il T4 M e 19538 655 13353
Tl 037 58716 1865 34000 23530 LNRATT
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this i d luctivity n will become

uppurent in lhc nrnr future.

The 1 y Plan (N 1 Marine Fish-
eries Service and LS. I‘mlmud Wildiife Service, 1991 ) listed
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TThe
and
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