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Exploring Herbarium Specimens Online
Learning Objectives
· Use an online database to search and explore biodiversity specimen data
· Interpret biodiversity information from historical specimen labels
· [bookmark: _GoBack]Identify flowers and fruits on herbarium specimens and make inferences about plants’ flowering and fruiting times
Introduction
What are herbarium specimens?
An herbarium is an organized collection of dried, pressed plant specimens that have been collected for scientific study. Each herbarium specimen is carefully mounted to a sheet of archival paper, and a label is affixed to the paper that describes where, when, and by whom the plant was collected. The label often includes information about the habitat in which the plant was found, what other species were in the area, and what the plant looked like before it was pressed.
[image: C:\Users\Katie\AppData\Local\Microsoft\Windows\INetCache\Content.Word\CalochortusAlbus.jpg][image: CalochortusAlbus] Left: An herbarium specimen collected by a graduate student as part of a floristic inventory. Right: Close-up image of the specimen label.

Where are herbarium specimens?
Herbarium specimens are stored in large cabinets and carefully maintained by curators, collections managers, and, often, volunteers and students. (For a sneak peek inside an herbarium, watch this video: https://www.cpalms.org/Public/PreviewResourcePerspectivesVideo/Preview/166547). There are over 3000 herbaria worldwide, holding over 390 million herbarium specimens and counting. You can find an herbarium near you by visiting this site: http://sweetgum.nybg.org/science/ih/.
[image: ]        [image: ]
Left: Layla Aerne Hains, collections manager of the San Diego Natural History Museum, stands in front part of their herbarium. Right: Larry Hendrickson, botanist for the Colorado Desert District of the California Department of Parks and Recreation, displays a cactus specimen in the herbarium at Anza-Borrego Desert State Park
More recently, herbarium specimen data can also be found online through databases of “digitized” specimens. Thanks to efforts by faculty, staff, volunteers, and students like you, millions of specimens have been photographed and made available in databases such as iDigBio (https://www.idigbio.org/), GBIF (https://www.gbif.org/), and CCH2 (http://cch2.org/).
Why do we collect herbarium specimens?
Herbarium specimens are critical to our understanding of where and when plants occur, what they look like, and how they might be changing with changes in climate and land use. For example, scientists have discovered that plant populations in California have been shifting to higher elevations over the past 100 years, likely driven by a warming climate (Wolf et al. 2016). Maps of plant distributions, field guides that you can use to identify plants, and scientific illustrations of plant species are all produced in part from herbarium specimen data.

How to Find Information and Herbarium Data Online:
There are many online portals full of herbarium specimen data (for example, idigbio.org, gbif.org). In this activity, we will be using the Consortium of California Herbaria database, CCH2, which contains specimens from herbaria in California. This is where the Cal Poly Hoover herbarium curates its specimen data.
1. In a web browser, go to cch2.org.
2. To search for specimens of a specific species, click the Search Collections tab. See the next page for a screenshot.
[image: https://lh3.googleusercontent.com/zUSKx_Hgh0gOnAORysIukxAw2NGgwAiygHNFWHlXLohY4Ic10iaunZN-iskG0SEfzL35WU90iPajC4eOjsgn6fMN89QPHZi_fiHm4hXBpix6KSmq4KW_TX9gdwBKZSXG7YskqK0B]
3. Make sure that the Select/Deselect All button is checked and click the Search button.
[image: https://lh3.googleusercontent.com/Pa5sFTc9gNmYqzj2jigQJjzheY14aH_F5ktjtghr8mHdUVBHYm8nRTfoO_Hvuuv56AIUWJAErO-psDzNYB5HHMlDrmSEr6WbdzLDwJx8GeT7ES6tzPc7JS_ED2Y20RfzXzKOJKl1]
4. On the next page, you can enter the parameters for your search of the herbarium database. Enter the name of your species in the Scientific Name field, then click the List Display button to view the results of your search.
[image: https://lh3.googleusercontent.com/riZc3b_1qDLmF0pizPlLK3FrkIFSU_jWuF-LSnVgb68ITUh9y6EUcFOf5_YuzmLoYhLOyvtHQs7T8FdVByNcqVgXQvk5-tvhQeg98iHA0YV_9_HMaUraGsP_iyroe-Mm3GMGkM-E]
5. To view an individual specimen in your search results, click Full Record Details or the thumbnail image of the specimen. There you can also view a larger version of the image by clicking Open Large Image below the thumbnail.
6. To make a map of your specimen records click on the map tab.
[image: https://lh5.googleusercontent.com/V0K7ZP1bXgI_WgkRRCYtuvLx8eLdsW-zKQVXkzhnx_8npH2V8eIeesz3_U50kG2naibOYG7TdW-kWMIf0STpR9RKouQw5dXFnSoDBqbygoAeoGCLUFnDrzjRpQMOOYsG8jb8JMJk]
7. Click on Display coordinates in Google Maps to view all your points on the map! 
[image: https://lh3.googleusercontent.com/dZSZUukf-l6KcXxacrWuyR7D7do_IaRECDEPkM5D0a1APttPInpaYuvv3wcv_dUgDNx_d9KHrgSSf8mXyDdbrIXA8w1E4xdujKOswjOdBqUvSKGRkJ8vdcVy0UA2hmHHw2QCxx1I]
[image: https://lh5.googleusercontent.com/Fn7OmykWCiXKgGac59mIyydDzMaa-VeNnqs3a3YjDZ0MihZ2XMJzt5i4iztqpMbn5fZS-q9MYM7y-HJrTtMEFUXmOjkqxuLfLhDlXrTCrRo6E0tpkNHBzm_fb-irT_HoHf_0YEMx]
[image: https://lh6.googleusercontent.com/JC3HFZ9DY2paJcChScNbjmKCd4AiPhPgNK6VYlbHDrQiZxxspnRrnzGEtMt2fWK1slJX-eJ_JhE2Q_JJQVYGvzJHWALAwsFD29862qnAaEYYPjabeRlvHfCiJzmdAbgxOEsXb4JB]
Exercise Questions
Select one of the species from the list below.
Lupinus microcarpus
Lupinus bicolor
Eschscholzia californica
Corethrogyne filaginifolia
Lupinus nanus
Acmispon strigosus
Eucalyptus globulus
Trifolium willdenovii
Solanum xanti
Sambucus nigra subsp. caerulea

Using the search functions as described above, find 20 herbarium specimen images for the species that you have selected. Complete the table and answer the questions below.
Fruits are reproductive structures that develop from flowers and may take many forms. To determine what the fruit looks like for your taxon, you may want to do an internet search for your species along with the word “fruit”. For example, searching “Solanum xanti fruit” results in images like the following:
[image: Solanum xanti | Solanum xanti on the east side of the Pinal … | Flickr]
Note that flowers and fruits on herbarium specimens often look much different than flowers and fruits in pictures or in person. Below is an example of a Solanum xanti fruit on an herbarium specimen. Notice how much smaller and less round it appears!
[image: ]
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1. Which species did you select?


2. Follow the instructions above to make a map of your species’ collection locations. Add a screenshot of your map here: 




3. Based on the map of the localities of the herbarium specimen collections, describe the range of your species.



4. It is useful if researchers can find the exact location where a specimen was collected based on the collectors’ location descriptions. Copy and paste (click Full Record Details) an example of one of the location descriptions from a label of specimen that would be detailed enough for you to find that location. 


5. Copy and paste one of the location descriptions that think you would not be able to find.


6. Find the oldest specimen. What year was it collected? (Hint: click the Table button [image: https://lh3.googleusercontent.com/PV6C-yodn566X0CQn6mhkSmio3F0JkfNi2-Wx1rkv7pjKhY1EL3IlnCFyYf8P6asu1KlsDc45mOSqvFlNIa74JSsFch0gDh-AzNMLf9QlO8BUnjt9Q2yNJr_GpCvZ_M0ivionQv1]in the top right corner of the search results. Then in the Sort Results box, select Sort By: Event Date in Ascending Order).
a. Who collected it?
b. Where was it collected?

7. Is there any crucial information missing from the label on the herbarium sheets? Transcribe (copy the text of) an example of one label that is missing crucial information. 


8. What percentage of the specimens you examined have flowers (use your table to calculate)?

9. What percentage of the specimens you examined have fruits (use your table to calculate)?



10. Did you see any differences in plant morphology (e.g., leaf shape, flower size, stem width, etc.) between the different specimens of your species? Are all the leaves the same size?




11. Variation (presence of fruit or flowers, leaf size, etc.) on the herbarium sheets should correlate with the time of year that the specimens were collected. Based on the chart you made, in what month are most of your specimens flowering and in what month are most of your specimens making fruit (remember: a fruit is a mature ovary, which develops from the flower)? 
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Flora of Swanton Pacific Ranch California

Liliaceae

Calochortus albus (Benth.) Douglas ex Benth,

United States, California, Santa Cruz County, Swanton
Pacific Ranch.

37.08393N, -1222W

Redwood forest understory.

Decomposed granite.

Perennial from bulb, Flowers with distinctive pink coloring,
Associated species: Stachys bullata, Sanicula crassicaulis, Rubus
ursinus

Albus, Rubellus form

Reed Kenny 611
14 May 2019

Robert F. Hoover Herbarium
California Polytechnic State University
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