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Abstract:

     An inventory of the moss, liverwort, and lichen flora of the Boston Harbor Islands National Recreation Area is proposed. This project will be an important part of the current NHESP initiative for improved understanding, management and preservation of the biological resources of the islands. Because significant cryptogamic communities cannot easily be identified from maps or GIS data-layers, a simple reconnaissance sampling strategy of all islands will be employed. Survey work will take place at times and places arranged by the NHESP in cooperation with the National Park Service and its subcontractors. An abstract of significant findings, a comprehensive list of all species, and an NPSpecies-compatible database of all interesting/unusual bryophytes and lichens found in our survey work will be presented. These results will be a valuable tool for assessing the fragility of these island communities, for developing appropriate management strategies, and for educating the public about maritime/marine cryptogams. 
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     The Boston Harbor Islands consist mostly of drumlins and moraines, punctuated by occasional rocky outcrops. The National Recreation Area comprises 34 separate areas spanning 1800 acres, the furthermost point being about 10 miles from Boston. While documentation of the vascular flora of this area has begun (Levering 1978), the cryptogramic plants remain poorly known. By careful collection and identification, we propose an inventory of the bryophyte and lichen species of the Boston Harbor Islands National Recreation Area.

     What is known, generally, about maritime bryophyte and lichen communities? With regards to bryophytes, very few can be considered truly maritime because very few are highly salt-tolerant. Notable exceptions in our region include the mosses Schistidium maritimum and Ulota phyllantha, which grow in the supralittoral zone on seashore rocks, and occasionally in saltmarshes (Bates 2000). Most other mosses and liverworts found along our coastlines are also widely distributed in non-saline and non-coastal habitats (Bates 2000, Boerner and Forman 1975), although a small but distinct coastal plain element is present in the flora (Ireland 1982). 

     By comparison, there exist a large number of truly maritime lichens, and lichens which grow primarily in coastal plain habitats. On rocky shores in Europe (Gilbert 2000), the lichens are strikingly zoned in the supralittoral with regard to elevation: black lichens (Verrucaria and Lichina spp.) occur closest to the water, followed by orange lichens (Caloplaca and Xanthoria spp.), followed by grey lichens (mostly Ramalina spp.) farthest up the shore. Interestingly, this pattern mimics the classic zonation of macroalgae and invertebrates in the littoral and sublittoral zones below (Lewis 1964). In northeastern North America, the black lichen zone is always present, but the orange zone is intermittent or absent, and the grey zone is missing entirely.  The reasons for this are unknown, but the net effect is that fewer species have been recorded from our region than from comparable habitats in Europe (Taylor 1982). Many more lichens, however, while not being truly maritime, primarily occur in coastal dunelands. These include multiple species of Cladina and Cladonia (Brodo 1968) as well as some corticolous Ramalina spp. (Howe 1914). 

     We will answer the following questions: 1) What species of bryophytes and lichens are found in the study area, on which islands, and in which habitats? 2) Are any of the species truly maritime, or otherwise remarkable? Exploring these questions will improve understanding of the ecology of the islands, thereby contributing to the NHESP’s ability to manage and protect them. We also hope that some of our results will be used to teach island visitors about bryophytes and lichens. 

Methods:

     Our team includes a number of people who have done previous survey work for NHESP: Ray Abair (bryophytes) and Elizabeth Kneiper, Elisabeth Lay, and Phil May (lichens). Doug Greene (lichens) and Mary Lincoln (bryophytes) are both newcomers to inventory work. The Project Coordinator, Scott LaGreca, is a professionally trained lichenologist who is on staff at the Harvard University Herbaria (see attached c.v.). 

     One of our investigators, Elisabeth Lay, is a longtime member of the Friends of Boston Harbor Islands, and has a working knowledge of the park’s lichen flora. According to her, the biggest islands offer the most lichen diversity, so will focus on these. However, the more remote, rocky islands (e.g., The Graves) may harbor truly maritime cryptogams, so all of these will need to be visited at least once. 

     Many areas of the park are rather inaccessible, so we propose to do all of our survey work during NPS-arranged, scheduled trips. Because GIS and aerial photos won’t help locate or identify cryptogam communities, our sampling strategy will involve inspection of all substrates. For example, during a given trip, some of us may focus on the rocks of one end of an island, and others may search the trees on that same end. A third group may then examine rocks at the opposite of the island, and a fourth group will collect on the trees of that end. With 34 areas and 7 investigators, we estimate that 4 days in the field will be spent per person per year. This collecting will make enough work for at least 4 days of identification and data entry per person per year. This time includes thin-layer chromatography, which may be necessary to identify certain lichen specimens. All identification and data entry will take place at the Farlow Herbarium of Cryptogamic Botany, Harvard University.

     There are very few bryophyte and lichen species considered endangered or rare on federal lists, and none of them occur in our study area. We will watch for interesting and unusual species, however, and GPS readings and NPSpecies-compatible data will be recorded for each interesting/unusual collection. Given the long history of disturbance shared by most areas of the park (Levering 1978), our expectations of finding abundant or interesting bryophytes or lichens is low. Our best hope for interesting and unusual species are the rocky shores or manmade stone substrates. Bird-manured rock and concrete roosts are also good bets, as some coastal lichen species are highly nitrophilous . Due to safety reasons, we will only examine rocky shores down to EHWS (extreme high water spring tide level), or just below (all lichen species will be found at this level or higher, in any case: see Taylor 1982). In order to survey rocky shores in the safest and most complete fashion, we will need to visit them at low tide whenever possible.

     The timetable for our proposed project will be the same as that outlined in the “Natural Resource Overview and Assessment” found on the web. A final report including 1) a one-page abstract of significant findings, 2) a comprehensive list of species by island and habitat type, and 3) an NPSpecies-compatible database of all interesting/unusual species will be submitted by December 31, 2002. Voucher specimens for all species will be deposited in the Farlow Herbarium, Harvard University.

Total Two-Year Budget:

Equipment

1 package of floppy disks @ $2.57 each = $2.57

estimated publication costs (for reprints) = $120.00

7 Bausch & Lomb Lenscope Magnifiers [Fisher Scientific] @ $75.00 each = $525.00

reagents for thin-layer chromatography = $75.00

1 pack of 50 silica-gel plates for thin-layer chromatography [VWR] = $161.50

6 packs of microscope slides @ $4.73 each = $28.38

6 packs of coverslips @ $3.47 each = $20.82

5 bottles of insect repellent @ $4.00 each = $20.00

5 bottles of sunscreen @ $6.00 each = $30.00

4 hammer/chisel sets @ $21.00 each = $84.00

(total equipment: $1067.27)

Honorarium

7 people; 8 field days and c. 8 identification/data entry days per person (total). 

We ask for $240.00 per person.

(total honoraria: $1680.00)

Travel

Parking permits for Harvard University parking lot (6 people for 8 days each) @ $5 each = $200.00

2 round trips to Hingham / World’s End (c. 30 miles each trip) @ $0.27 per mile = $16.20

2 round trips to Winthrop / Deer Island (c. 10 miles each trip) @ $0.27 per mile = $5.40

(total travel: $221.60)

TOTAL: 
$2,968.87
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